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Course Description
Principles of Manufacturing is designed to provide students with exposure to various occupations and
pathways in the Advanced Manufacturing career cluster, such as Machining Technology,
Electromechanical Technology, Mechatronics, and Welding. In order to gain a holistic view of the
advanced manufacturing industry, students will complete all core standards, as well as standards in two
focus areas. Throughout the course, they will develop an understanding of the general steps involved in
the manufacturing process and master the essential skills to be an effective team member in a
manufacturing production setting. Course content covers basic quality principles and processes,
blueprints and schematics, and systems. Upon completion of this course, proficient students will
advance from this course with a nuanced understanding of how manufacturing combines design and
engineering, materials science, process technology, and quality. Upon completion of the Principles of
Manufacturing course, students will be prepared to make an informed decision regarding which
Advanced Manufacturing program of study to pursue.

The following implementation options are encouraged:
e 1 credit for Core and two focus areas (listed below)
e 2 credits for all 35 standards.

Core standards are required for both one and two credit implementation options.
Core standards: 1-22, 35

Focus Areas Standards
Machining Technology 23,24, 25
Mechatronics 26, 27, 28
Electromechanical Technology 29, 30, 31
Welding 32,33,34

Program of Study Application

This is the first course in the Machining Technology, Electromechanical Technology, Mechatronics, and
Welding programs of study. For more information on the benefits and requirements of implementing
these programs in full, please visit the Advanced Manufacturing website at
https://tn.gov/education/article/cte-cluster-advanced-manufacturing.

Course Standards
Safety

1) Accurately read, interpret, and demonstrate adherence to safety rules, including rules published
by the (1) National Science Teachers Association (NSTA), (2) rules pertaining to electrical safety,
(3) Occupational Safety and Health Administration (OSHA) guidelines, (4) American Society for
Testing Materials, (4) ANSI Z49.1: Safety and Welding, Cutting, and Allied Processes, and (5)
state and national code requirements. Be able to distinguish between rules and explain why

certain rules apply. {ffN-Reading-3,4}
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2)

Identify and explain the intended use of safety equipment available in the classroom. For
example, demonstrate how to properly inspect, use, store, and maintain safe operating

procedures with tools and equipment. FN-Reading-3,4}

Overview of Manufacturing

3)

5)

6)

7)
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Define manufacturing and describe how it is used to solve problems. Research the five general
steps of manufacturing (preparation, processing, assembly, finishing, and packaging). Select a
product and trace its development through each of the five steps. For example, deliver a
presentation explaining how a smart phone goes from raw materials to final packaged product.

’ 7 ’ ’ ’ ’

Distinguish between primary and secondary processes involved in the manufacture of industrial
goods into finished products. Summarize in a graphic illustration or narrative how different
processes make use of specific manufacturing applications, such as the use of welding in
assembling processes. Relate the specific operations required to implement the following
secondary processes:

Casting and molding (e.g., sand casting)

Forming (e.g., metal forming)

Separating (e.g., machining)

Assembling (e.g., welding)

Direct digital and additive manufacturing (e.g., 3-D printing)
Finishing (e.g., electroplating)

(TN-Reading 4-0: TN Writing 4)
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Research the history of manufacturing. Summarize its evolution from the Industrial Age to the
rise of mechanization and automation in the manufacturing industry. Create a timeline or
infographic that identifies milestones in the industry that led to today’s advanced manufacturing
environments. For example, discuss both the history of the assembly line and the use of robots,

describing how they transformed the manufacturing industry. {FN-Reading1-TFN-Writing47}

Explain that manufacturing is a technological system that transforms raw materials into
products in a central location (e.g., a factory). Technological systems include the following
elements: inputs, processes, outputs, feedback, and goals. As a team, select a manufacturing
system, such as metal fabrication, and use diagrams and other multimedia to demonstrate its
operation. Identify each element and explain its role in the system. {FN-Reading1,-4,7-TFN
Writing 4)

Explore the onset of advanced manufacturing and explain how it applies information,
automation, computation, software, sensing, and networking to make traditional processes
more efficient. Describe how advanced manufacturing incorporates the use of modern materials
and recent discoveries in physical and biological sciences. For example, report on the use of

nanotechnology. {FN-Reading1-2-4}



Materials

8)

Identify and describe a wide range of materials used in manufacturing: organic, inorganic,
engineering (metallic, polymeric, ceramic, composite), and non-engineering (gases and liquids).
Distinguish between the materials and provide examples of how they are converted into

products. {FN-Reading14}

In teams, research the major material properties: physical, mechanical, chemical, thermal,
electrical/magnetic, acoustical, and optical. Considering the use of materials in the various areas
of advanced manufacturing (e.g., welding, machining, mechatronics, and electromechanical
technology), discuss the following:
a. Characteristics that make up the physical properties of a material
b. How the mechanical properties affect the way a material will react to forces or loads
c. How natural elements react with a material and affect its performance
d. Characteristics that make up thermal properties of a material (e.g., thermal resistance,
thermal expansion, thermal emission, thermal shock resistance)
e. Three major groups of materials that carry an electrical current (e.g., conductors,
semiconductors, resistors)
f. Two major properties that describe how a material reacts to sound waves (e.g.,
acoustical transmission, acoustical reflection)
g. Three general optical properties (e.g., color, light transmission, light reflection).
Explain why these properties are important to the selection and application of materials in a

production setting. {fN-Reading 12,456}

Career Exploration

10) In teams, use an online editing tool to develop an informational paper or infographic illustrating

various career opportunities and pathways in the advanced manufacturing industry (welding,
mechatronics, machining technology, and electromechanical technology). The descriptions
should contain definitions, job roles, professional societies, and applicable licenses and/or
certifications associated with each career. Use a variety of sources to gather data, cite each

source, and briefly describe why the chosen source is reliable. {FN-Reading 1,78 FN-Writing2;
6,89}

11) Research the postsecondary institutions (colleges of applied technology, community colleges,

and four-year universities) in Tennessee and other states that offer programs leading to careers
in advanced manufacturing. Write an informative paper or develop an infographic identifying
admissions criteria, the postsecondary programs of study, and the secondary courses that will

prepare individuals to be successful in a postsecondary program. {FN-Reading1,-5;FN-Writing 4}

Layout and Measurement

12) Identify and demonstrate proper use of the following typical measuring tools. Determine when
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it is appropriate to use linear distance, diameter, and angle measuring tools, and record
accurate and repeatable measurements, attending to appropriate units and quantities.
a. Taperule
b. Machinist’s rule
c. Benchrule



Caliper

Divider

Depth gage
Micrometer
Square
Protractor
Combination set
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13) Explain why proper layout is critical to making parts properly. Select a typical part and correctly

demonstrate the following steps, or use a similar multistep procedure, to lay out the shape of a
part.

Measure off the part size on standard stock.

Cut the part blank out of the standard stock.

Draw center lines for holes and arcs.

Locate holes and arcs.

Mark centers of holes.

Draw tangent lines.

Layout straight cuts.

O A
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Blueprint Reading and Interpretation

14) Define the differences in technique among freehand sketching, manual drafting, and computer-

aided drafting (CAD), and describe the skills required for each. Create a two-dimensional
orthographic (multiview) drawing incorporating labels, notes, and dimensions, using
sketching/geometric construction techniques. Apply basic dimensioning rules and properly use
different types of lines (e.g., object, hidden, center). The orthographic projections should
include principle views of a simple object from top, front, and right sides. {FN-Reading 34,57
TN-Writing 4: TN-Math G-MG)

15) Compare and contrast the following types of engineering drawings. Describe the characteristics

16

~—
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and explain the different applications of each drawing type. Identify and distinguish between
symbols that are unique to the different pathways in advanced manufacturing (e.g., machining
technology, electromechanical technology, mechatronics, and welding). For example,
electromechanical technology often uses schematic symbols for common electrical components
and machining technology often uses symbols for surface finishes.

a. Detail drawings

b. Assembly drawings

c. Systems drawings

{FN-Reading 4,9}

Inspect and interpret blueprints, schematic diagrams, or written specifications for
manufacturing devices and systems. Explain how the pictorial representations relate to an
actual project layout, verifying sufficient agreement as prescribed by specified tolerances. For
example, use a hydraulic schematic to show how fluid travels through a hydraulic circuit in an

actual system, fh-Peading B TR ritine 0 TN Math MO 5 C0_ G GhD,



Sequencing of Manufacturing Operations

17) In teams, investigate the role of a manufacturing engineer in designing efficient manufacturing
systems. Create samples of the following documents which engineers often use to ensure that
manufacturing operations are completed in a logical and efficient order. Use the sample
documents to manage the completion of short projects and assignments in this course.
Documents include the following:

a. Operation sheet
b. Flow process chart
c. Operations process chart

1y ~7r 7y

Quality Assurance and Continuous Improvement

18) In teams, research the three basic types of data that are important to controlling the
manufacturing of a product: product output data, quality control data, and labor data. Describe
and explain each type, including sample illustrations of the various reports needed by analysts
(e.g., production report, material rejection form, inspection report). Provide examples of how a
process can be improved depending on the outcome of each data type. (TN Reading 1, 4, 7)

19) Examine common statistical processes to analyze data. As a class, develop standard procedures
for analysis to apply to manufacturing projects throughout the course and program of study.
The procedures should include:

a) Collection of data
b) Analysis methods
c) Interpretation of results

y 7y Ty 7

20) Define the concept of quality control in the manufacturing industry. Summarize the roles of
various personnel involved in ensuring quality control over production, including those who
make the products, those who design the processes, and those who inspect the finished
products. Describe why quality control is important to manufacturing processes, including how
it affects customers, retailers, and manufacturers. Provide examples of how quality control
could be applied to various manufacturing practices like electromechanical technology,

machining technology, mechatronics, and welding. {FN-Reading-1-24}

21) As a class, research quality improvement tools and strategies such as the Plan-Do-Check-Act
cycle, and collaboratively create quality control guidelines and reports to reference as products
are fabricated and assembled throughout the semester and program of study. Include plans for

corrective action to address common quality problems. FN-Reading 13-4 FN-Writing 24}

22) Investigate the functions of process management in a manufacturing workplace: planning,
organizing, directing, and controlling. Explain each function and describe the relationship
between process management and quality assurance. For example, compare and contrast the
costs of preventive maintenance, safety practices, and quality control with the costs of

equipment repair, workplace accidents, and inefficient processes. {FN-Reading1,3,4-9}
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Machining Technology

23) Demonstrate proper application of common machine shop hand tools. Identify the following
tools and provide examples of how they should be used safely.
a. Clamping devices
Pliers
Wrenches
Screwdrivers
Chisels
Hacksaws
Reamers
Hand taps
i. Dies
Given a specific machining assignment, select two or more of the above hand tools for the task.
Explain why the tools were selected to complete the assighment. {(FN-Reading 13,4 FN-Math
N-Q-G-GMD}

Sm o oo0 T

24) Identify and explain the equipment, equipment setup, and techniques that apply to the
following operations:

a. Sawing
b. Drilling
c. Grinding
d. Milling

Given a specific machining assignment, comply with safe and efficient work practices and
perform basic operations using both manual and machine-guided techniques. Properly set
controls and speeds of the machines; remove and replace parts; and visually examine machined

surfaces for meeting the given specifications. {FN-Reading4-3-4;-TN-Math-N-Q-G-GMbB)

25) Research the development of numerical control machines, including how computer numerical
control (CNC) technology evolved. Compare and contrast CNC machines with manually
controlled machines and identify the chief benefits associated with them. Demonstrate

operation of a CNC machine to perform basic tasks. {FN-Reading13-4-FN-Math-N-Q-G-GMbB}

Mechatronics

26) In teams, research the history of mechatronics and summarize how it evolved into modern-day
applications. Using the research findings, create an infographic or presentation that can be used
to (a) explain the mechatronics field, (b) why it is critical to the advanced manufacturing
industry, (c) the skills needed to be successful in this field, and (d) why there is a demand for

mechatronics professionals. {FN-Reading 147 FN-Writing 24,78}

27) Identify and describe the following components of a typical mechatronic system. Select a
common machine, such as a robot or a copy machine, to illustrate an example of a mechatronic
system. Using supporting evidence from the machine and/or its accompanying schematic,
explain why the machine is considered a mechatronic system.

a. Actuators
b. Sensors
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Digital control devices
Input devices

Output devices
Graphical displays
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28) Log, store, and export data received from two or more sensors (e.g., vision/light, audio, and
touch) in a robotic or automated system. Explain why these procedures would be useful in a

manufacturing process and provide specific examples. {FN-Reading 3,4 FN-Writirg4}
Electromechanical Technology

29) Explain how belt drives and chain drives are used to transmit power in an electromechanical
system. Compare and contrast the two drive types and describe the advantages and
disadvantages of using each. Make a claim about the appropriate drive type for a given
situation, citing data and evidence to support claim and address counterclaims. {FN-Reading1;

30) Identify and define the following common electrical quantities, including the unit of
measurement and symbol (abbreviation) for each unit.
a. Current
b. Voltage
c. Resistance
d. Conductance
e. Power
f. Charge
31) Compare and contrast the two types of fluid power systems (pneumatic and hydraulic). Describe
and explain the components they have in common; then identify the characteristics that render
certain advantages to using one system over the other. For example, heavy construction
machinery often uses hydraulic systems because they have the ability to support heavy loads.

P Peadingd—2 00
Welding

32) Interpret welding-specific drawings and welding symbol information. Differentiating between
drawings and blueprints, examine parts to determine the application of symbols from drawings,

sketches, and blueprints. (FN-Reading14,-7}

33) Examine given shop and assembly drawings for a weldment composed of five to ten
components. Interpret the dimensions and write a plan describing the materials and tools
needed to complete the assignment. Make the required cuts and execute the plan. FN-Reading

7~y Ty 7 7

34) Identify and explain the equipment, equipment setup, and techniques that apply to the
following thermal cutting operations:
a. Oxyfuel cutting
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Plasma-arc cutting
Air carbon arc cutting
Sawing
Shearing
f.  Punching
Perform straight, shaped, and beveled cutting operations using both manual and machine-
guided techniques. Properly use weld-washing techniques and visually examine cut surfaces for

meeting the given specifications. {FN-1-34—7-TFN-Writing 4-TN-Math-N-Q-G-GMbB)

© oo o

Latest Trends in Advanced Manufacturing

35) Explore a range of new and emerging trends in advanced manufacturing. A trend could be the
change in the types of skills needed in manufacturing, the use of computers, or the use of
advanced materials in recent years. Examples include the following:

a. Sensing, measurement, and process control
b. Materials design, synthesis, and processing
c. Digital manufacturing technologies

d. Sustainable manufacturing

e. Nanomanufacturing

f.  Flexible electronics manufacturing

g. Biomanufacturing

h. Additive manufacturing

i

Industrial robotics

j. Advanced forming and joining technologies
Research one or more of these trends in depth, and compile, review, and revise a presentation
or a paper explaining both the technical aspects involved (i.e., what skills are needed) and the

effects on businesses, workers, and society. {(FN-Readirg1-4FFN-Writirg 2,-5-8)

Standards Alignment Notes

*References to other standards include:

N Raosdinga: anne a¥a o
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e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically alignhed, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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Course Description

Principles of Machining I is designed to provide students with the skills and knowledge to be effective in
production environments as a machinist, CNC operator, or supervisor. Upon completion of this course,
proficient students will demonstrate safety practices concerning machining technology, proper
measurement and layout techniques, reading and interpreting drawings and blueprints, production
design processes, and quality control procedures. Upon completion of this course, students will be
knowledgeable about potential postsecondary education and career opportunities related to machining
technology and will be prepared to enroll in more advanced machining courses in high school. Stardards

Program of Study Application

This is the second course in the Machining Technology program of study. For more information on the
benefits and requirements of implementing this program in full, please visit the Advanced
Manufacturing website at https://tn.gov/education/article/cte-cluster-advanced-manufacturing.

Course Standards
Safety

1) Maintain safety records and demonstrate adherence to industry-standard practices regarding
general machine safety, tool safety, and fire safety to protect all personnel and equipment. For
example, when operating tools and equipment, regularly inspect and carefully employ the
appropriate personal protective equipment (PPE) as recommended by Occupational, Safety &
Health Administration (OSHA) regulations, American Society for Testing Materials, ANSI Z49.1:
Safety and Welding, Cutting, and Allied Processes, and state and national code requirements. Be
able to distinguish between rules and explain why certain rules apply. Incorporate safety
procedures and complete the safety test with 100 percent accuracy. {FN-Reading-1-2,-3-4}

2) Adhering to proper safety guidelines, develop a schedule and create documents for a checklist
to perform daily, weekly, and/or monthly routine maintenance on hand tools, conventional
machines, and computer numerical control (CNC) machine tools. The checklist should also
include, but is not limited to, cleaning the work area and appropriately handling and disposing of

environmentally hazardous materials. {FN-Reading-3;FN-Writirg4)
Overview of Machining Technology

3) Inteams, research the evolution of machining technology, and describe how it has affected the
workforce and the manufacturing industry in particular. Report on early machining tools, how
power sources changed, basic machine tool operation, non-traditional machining processes, and
automated machining processes. Cite evidence to support the information presented. {FN

7Ty A

Career Exploration

4) Investigate how the role of a machinist has changed with the evolution of machining technology.
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Describe the various machining job categories and their characteristics. Research a range of
postsecondary institutions (e.g., colleges of applied technology, community colleges, and four-
year universities) and professional organizations (National Institute for Metalworking Skills
[NIMS]) to identify the skills, education, and training requirements to become a machinist. {FN

7 7 7

Measurement and Layout

5)

6)

Given a specific machining task, select the appropriate tool and accurately measure solid shapes
or simple parts. Record the measurements in both English and metric units using the correct
number of significant figures. Perform basic mathematical calculations and/or calibrations using
tools such as the following:

a. Micrometers

b. Verniers

c. Gages
d. Dial indicators
e. Helper measuring tools (e.g., calipers, telescoping gage, small hole gage)

Calculate the speeds, feeds, and depth of cut for various machines and determine the tools
needed for machining a simple part. Correctly interpret recorded measurements and use them

to set up or adapt a process. {FN-Reading 13- TN-Writing 4 TN-Math-N-Q}

Identify and explain the proper use of the following common layout tools used in machining
technology. Given a specific machining task, use a multistep layout procedure to locate and
mark lines, circles, arcs, and points for drilling holes and making cuts. Such as:

a. Lines: layout dye, scriber, divider, surface plate, v-blocks, straightedge, squares

b. Angles: plain protractor, vernier protractor

1y~ 0 7 7

Blueprint Reading and Interpretation

8)

9)

Demonstrate technical literacy in the symbols, lines, and figures devised by the American
National Standards Institute (ANSI). Distinguish between the past and present metalworking
symbols (e.g., counterbore, countersink, and drill) and explain why it is important to be familiar

with both. (FN-Reading1,4,7-8}

Classify and compare the different types of dimensions on drawings needed to produce a part or
an object. Read and interpret drawings that are dimensioned in fractional inches, decimal
inches, and in metric units. For example, drawings dimensioned in decimal parts of a unit

indicate greater precision. {FN-Reading1,-4,7-FN-Math-N-Q}

10) Examine and interpret drawings to manufacture an object. Report and define information
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necessary to complete a machining task, such as the materials to be used, required surface
finish, tolerances, quantity of units, scale, assembly and subassembly instructions, past
revisions, and the name of the object. Explain the interpretation of drawings and provide

supporting evidence. {FN-Reading 14,7 TFN-Math-N-Q}



11) Given a set of machining drawings, distinguish between the detail and the assembly drawings.
Compare and contrast the characteristics and applications of each. Describe a multistep
procedure to use the drawings in order to complete a series of tasks related to a given
assignment. For example, use the scale of a drawing to determine dimensions not explicitly

shown on the drawing. {FN-Reading1,-3,-9}

Materials

12) Using the following classifications, explain how metals are classified, identify general
characteristics of each type, and describe related safety precautions that should be applied
during machining procedures.

a. Ferrous metals

b. Nonferrous metals

c. High-temperature metals
d. Rare metals

AR

13) Investigate the chemical and physical properties of materials used in the machining process.
Considering the following common materials, list the principle properties relevant to machining
tasks.

a. Carbon steels

b. Stainless steels
c. Structural steels
d. Castiron

e. Aluminum

(TN-Reading 1 4: TN Writing 4
Production Design Process to Machine Parts

14) Given a team assignment, formulate strategies to manufacture a simple part. The strategies
should include designing a flow process that organizes equipment and materials needed for
cutting, drilling, milling, grinding, and/or other machining operations. Also, organize a plan for
layout, setup, and performance of tapping, countersinking, counterboring, and reaming as
needed. Implement the above strategies to manufacture the part. (FfN-Reading1,34-FN

Mbeleha e a2

15) Simulate the work of a machining team to develop and manufacture a product idea, accounting
for given specifications and potential constraints. Prior to manufacturing the product, use the
following multistep process to outline a plan demonstrating how the product will be
manufactured efficiently. The plan should include justification for the number of parts needed,
how the parts were standardized, and the ability to process the parts.

Develop initial designs

Refine designs

Create a conceptual model and prototype

Present design ideas

Obtain management approval for design

Manufacture the final product

D oo T o
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Quality Control

16) Measure, weigh, and visually inspect machined parts. Record and compare data to given project
specifications using class-defined analysis methods. Interpret and communicate results both
written and verbally. If necessary, recommend changes that will reduce the number of product
defects during the manufacturing process. {FN-Reading1,-347F4-FN-Writing 14 TN-Math-N-Q;
E-EhAl

17) Drawing upon multiple resources, research both destructive and nondestructive testing used as
quality control techniques to prevent manufacturing defects in machining technology. Explain
the importance of accurate measuring tools that are calibrated by the National Institute of
Standards Technology (NIST) guidelines. In addition, explore other testing techniques such as
the use of coordinate measuring machines (CMM), use of optical comparators, radiographic
inspection, magnetic particle inspection, ultrasonic inspection, and laser inspection. Compare
and contrast these techniques and provide specific examples for when they are most
appropriately used. Cite evidence to justify the examples. (FN-Reading 1,39, FN-Writihg 14,-5;
8)

Standards Alignment Notes

*References to other standards include:

NRaading:

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Principles of Machining Il

Primary Career Cluster: Advanced Manufacturing
Consultant: Deborah Knoll, (615) 532-2844, Deborah.Knoll@tn.gov

Course Code: 5923

Algebra | (0842, 3102), Geometry (0843, 3108), Physical Science (3202), and
Principles of Machining I (5929). Recommended co-requisite: Physics (3231)

Prerequisite(s):

N

Credit:

[N
[

Grade Level:

This course satisfies two of three credits required for an elective focus

Graduation Requirement: . . . . .
9 when taken in conjunction with other Manufacturing courses.

Programs of Study and

T This is the third course in the Machining Technology program of study.

Aligned Student SkillsUSA: http://www.tnskillsusa.com/
Organization(s): Brandon Hudson, (615) 532-2804, Brandon.Hudson@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Coordinating Work-Based
Learning:

Available Student

I None
Industry Certifications:

Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.

070, 157, 230, 231, 232, 233, (042 and 043), (042 and 044), (042 and 045),
(042 and 046), (042 and 047), (042 and 077), (042 and 078), (042 and
079), (043 and 044), (043 and 045), (043 and 046), (043 and 047), (043
and 077), (043 and 078), (043 and 079), (044 and 045), (044 and 046),
(044 and 047), (044 and 077), (044 and 078), (044 and 079), (045 and
046), (045 and 047), (045 and 077), (045 and 078), (045 and 079), (046
and 047), (046 and 077), (046 and 078), (046 and 079), (047 and 077),
(047 and 078), (047 and 079), (077 and 078), (077 and 079), (078 and
079), 470, 477, 501, 502, 523, 531, 537, 551, 552, 553, 554, 555, 556, 557,
575, 582, 584, 585, 596, 598, 700, 701, 705, 706, 707, 760

Required Teacher Some endorsements require NIMS industry certification to teach this
Certifications/Training: course. Please refer to the correlation of course codes for a full list.

Teacher Resources: https://tn.gov/education/article/cte-cluster-advanced-manufacturing

Teacher Endorsement(s):
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Course Description
Principles of Machining Il is an advanced level contextual course that builds on the introductory skills
learned in the entry-level manufacturing and machining courses, stressing the concepts and practices in
a production environment supported by advanced machining and engineering facilities. Working with
the course instructor and team members in a cooperative learning environment, students will design,
produce, and maintain products that are defined by detailed technical specifications. Emphasis is placed
on quality control, safety and engineering codes and standards, and production-grade machining
systems, building on the learner’s past knowledge, current experiences, and future conduct as a career
machinist. Upon completion of this course, proficient students will be able to examine blueprints and
specification drawings to plan and implement the manufacture of products, machine parts to
specifications using both manual and computer-controlled machine tools, and measure, examine, and
test completed products to check for defects and conformance to specifications. Standardsinthis

Program of Study Application

This is the third course in the Machining Technology program of study. For more information on the
benefits and requirements of implementing this program in full, please visit the Manufacturing website
at https://tn.gov/education/article/cte-cluster-advanced-manufacturing.

Course Standards
Measurement and Mathematical Concepts for Machining

1) Determine the appropriate units and record accurate and repeatable measurements of length,
diameter, and thickness to complete projects using:

Rules, gages, calipers, and micrometers

Tools equipped with dials, vernier scales, and digital readouts

Both metric and English scales

Appropriate standards of accuracy and precision
e. Satisfactory tolerances permissible for a given task

For example, while grinding a piece to a specified thickness, measurements with a metric

vernier caliper are used to achieve a value within the tolerance specified by the drawing. {FN

oo oo

77y 7

2) Determine the appropriate units and record accurate and repeatable measurements of angles to
complete projects by:
a. Applying principles of trigonometry, Cartesian geometry, and/or polar geometry,
distinguishing when and which principles apply to a given machining task.
b. Using angle gages, a plate protractor, a universal bevel protractor with vernier scale,
square, and/or a sine bar and gage blocks or adjustable parallel.
For example, measure the angle formed by two surfaces of a machined part to the nearest 0.01

degree using a sine bar. FN-Reading3,7-TFN-Math-N-Q-A-RELF-TF-G-SRT)

3) Determine the appropriate units and record accurate and repeatable measurements of material
properties such as hardness, pH, and load/elongation test curves of stress, strain, modulus, and
yield. Interpret test values and curves, and use calculated results to make informed decisions.
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Safety

4)

Design

5)

6)

For example, measure the Rockwell hardness of a piece of stainless steel to determine the

recommended cutting speed with a carbide-tipped cutting tool. {FN-Reading 34 FN-Math-N-Q;

7 7 7

Maintain safety records and demonstrate adherence to industry-standard practices regarding
general machine safety, tool safety, and fire safety to protect all personnel and equipment. For
example, when operating tools and equipment, regularly inspect and carefully employ the
appropriate personal protective equipment (PPE), as recommended by Occupational, Safety &
Health Administration (OSHA) regulations. Incorporate safety procedures and complete safety

test with 100 percent accuracy. {FN-Reading 12,3, 7 FN-Math-N-Q}

Visualize and interpret engineering drawings for projects to
a. Create an accurate bill of materials
b. Identify and interpret geometric dimensioning and tolerancing symbols and
nomenclature
c. ldentify primary and secondary datums
For example, lay out correctly dimensioned bolt holes in a radial pattern specified by a drawing,

and select proper tools to complete the required operations. {Reading 347 FN-Writing 4 TN

7 7 7

Anticipate the consequences and handling requirements of metals, alloys, ceramics, polymers,
and composites to properly and safely handle and machine these materials. For example,
research the material properties for the bill of materials for a project in preparation for choosing

cutting tools, speeds, and handling. {FN-Reading1-4,5-TFN-Writing 47 TN-Math-N-Q}

Operations & Control

7)
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Manage and coordinate the operation of the cutting pieces, feeds, and mounts associated with
both manual and computer-numerical-controlled (CNC) machining tools to complete advanced
projects involving:
a. Milling machines, such as indexing operations using a dividing head and rotary tables
b. Lathes, such as re-chase and internal threads, taper turning with taper attachments and
compound rests, internal tapered surfaces, follower and steady rests
c. Grinders, such as grinding pieces between centers, operating radius dressers, cylindrical
grinders, and inside diameter (ID) grinders
For example, select the correct cutting tools and speeds for the CNC processes to create Delrin

(plastic) shafts and gears for a class robotics project. {FN-Reading37~FN-Math-N-Q-G-C-G-
SMBP SRS

Correctly, safely, and efficiently schedule, configure, administer, and verify heat-treatments to
machined parts according to blueprint specifications. For example, while properly attired and



equipped, use an oven or torch to harden and temper a W1-grade steel bolt to yield a hardened,

tamper-proof bolt. {Reading-3,-57-FN-Math-N-Q-A-REL-G-MG}

Production & Processing

9)

10)

11)

Solve manufacturing-related problems by analyzing and weighing the constraining factors
including schedule, cost, materials, and equipment, as well as productivity, regulations,
maintenance, and quality. For example, as part of an assigned machining project, draft, obtain
approval, and implement a schedule for completion, including ordering materials, planning the
sequence of machining and stepwise approvals, and determining a target for final delivery,

justifying all recommendations with supporting evidence. {FN-Reading1,-57-FN-Writing 14,7
ThbiAphblon

Employ statistical quality control test methods and techniques, especially on large volume
processes, to minimize defects and waste due to poor quality. For example, use statistical
sampling, measuring, and charting to monitor and detect the need for corrective action on a
mass production of thread cutting. Upon completion of testing, draft a written report
documenting the findings in the proper format that a quality control inspector would deliver to

a supervisor or other superior. {FN-Reading 3 FN-Writing 2,4, 6,7 FN-Math-N-Q}

Explore and develop one’s skills with new and emerging machining and manufacturing
technologies, such as 3D printing, laser etching, computer-controlled machining, and digital
manufacturing methods. For example, produce a small plastic part using a 3D printer, and then
produce the same part with a CNC production method using G- and M-codes; compare the
material cost and waste, manpower, scheduling, etc. of the two methods and provide written
justification to persuade a prospective manufacturer, wholesaler, or other supplier why one
method is more cost-effective, efficient, or profit-maximizing than the other. {fN-Reading3,4;

7 7Ty

12) Demonstrate and practice teamwork, problem-solving, and decision-making skills required for
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success as a career machinist in a manufacturing environment. Applying the skills acquired in
the previous standards, examine a given manufacturing problem to research and plan a solution
that will result in the creation of a prototype for a manufactured product. This process will
include but is not limited to the following:

a. Reading and interpreting relevant engineering drawings

b. Assessing prototyping processes

c. Using engineering drawings as a planning tool for programming software to design the

prototype

d. Crafting appropriate documentation and justification of decisions made in the design

process, for the purposes of explaining as well as persuading
e. Creating a presentation for the design and construction of the manufactured product




Standards Alignment Notes

*References to other standards include:

NRaading:

e  P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Introduction to Electromechanical

L EIACE RO N ETE Advanced Manufacturing
Deborah Knoll, (615) 532-2844, Deborah.Knoll@tn.gov
Course Code(s): 6091

Principles of Manufacturing (5922), Algebra | (0842, 3102), and Physical
Prerequisite(s): Science (3202)
Note: Algebra | and Physical Science may be taken as co-requisites.

1
Grade Level: 10

Graduation This course satisfies one of three credits required for an elective focus when
Requirements: taken in conjunction with other Manufacturing courses.

G e ESTE LT This is the second course in the Electromechanical Technology program of
Sequence: study.

SkillsUSA: http://www.tnskillsusa.com

Aligned Student Brandon Hudson, (615) 532-2804, Brandon.Hudson@tn.gov
Organization(s): Technology Student Association (TSA): http:///www.tntsa.org

Dina Starks, (615) 741-8836, Dina.Starks@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Available Student
pe .. None
Industry Certifications:

Dual Credit or Dual There are no statewide dual credit/dual enrollment opportunities for this
Enrollment course. If interested in establishing a local opportunity, reach out to a local
Opportunities: postsecondary institution.

Teacher 523,531, 537, 551, 552, 553, 554, 555, 556, 557, 575, 582, 584, 585, 596,
Endorsement(s): 598, 700, 701, 705, 707, 760
Required Teacher None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-advanced-manufacturing

Course Description

Introduction to Electromechanical is a foundational course that introduces students to basic electro-
mechanical skills necessary in a manufacturing facility. Topics covered include safety, construction
drawings, site layout, hand and power tools, linear and angular measurements, and application of

Coordinating Work-
Based Learning:

Approved April 10, 2015; Amended April 15, 2016



mailto:Deborah.Knoll@tn.gov
http://www.tnskillsusa.com/
mailto:Brandon.Hudson@tn.gov
http://www.tntsa.org
mailto:Dina.Starks@tn.gov
https://tn.gov/education/topic/work-based-learning
https://tn.gov/education/article/cte-cluster-advanced-manufacturing

algebraic and geometric principles to construction problems. Upon completion of this course, proficient
students will be able to understanding, describe, and troubleshoot electromechanical systems.

ndards-in-th o e ara asned-with Tannescee a ndards-in-Enalish nougca Q

Program of Study Application

This is the second course in the Electromechanical Technology program of study. For more information
on the benefits and requirements of implementing this program in full, please visit the Manufacturing
website a https://tn.gov/education/article/cte-cluster-advanced-manufacturing.

Course Standards
Safety

1) Assess a given situation requiring the use of tools, equipment, and materials. Explain the
applicability of various safety standards and procedures, and then safely demonstrate the use of
the tools, equipment, and materials. For example, the hoisting of material requires lifting
equipment of sufficient strength and applicability to the task, physical clearance from personnel,
necessary alerting to others, and authorization to use the required equipment, as well as
conformance to Occupational Safety and Health Administration (OSHA) policies for avoiding and
reporting accidents associated with this type of activity. {FN-Reading2-3}

2) Assess a given situation requiring the use of hand and/or power tools. Select the proper tool and
accessories, critique the readiness of the tool, use the tool to accomplish the desired task, and
then return the tool and accessories to its proper storage. For example, creating a hole in
aluminum requires the choice of the proper drill, drill bit, mounting hardware, lubricant, and
safety procedures and precautions. The suitability of the drill bit is just one of many aspects that

must be assessed and analyzed. {fN-Reading-3)}

3) Analyze situations, create plans, and implement plans requiring the use of rigging to install and/or
remove equipment and machinery. Perceive and critique the safety risks involved in the job. For
example, contrast the implications of lifting and positioning heavy objects of small compact shape

versus those of large rotational moment. {FN-Reading 34 FN-Wiriting 4}

4) ldentify and evaluate situations that require electrical circuits and electromechanical principles.
Develop and safely implement a plan to achieve the desired electromechanical objective. For
example, recognize the power requirements for operating a 35 hp lathe, develop a wiring plan,
and draft the details for a work order. {FfN-Reading-4}

Problem Solving & Critical Thinking

5) Create linear and angular drawings to represent real-world physical scenarios in two and three
dimensions. For example, based on physical requirements for a bracket, develop a plan, and
create a drawing based on the required geometry for accurately fabricating the bracket,

including precise linear and angular measures.{FN-Reading 7 TN-Math: N-Q-A-CED-G-GMD,G-
MG)
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6)

7)

8)

Apply mathematics concepts to solve electronics and manufacturing industry problems. For
example, calculate the impact of the addition of random variables representing material
dimensions that include several tolerances and dimensional allowances on the final combined

work product. {FN-Reading-4,—7-TN-Math-N-Q-A-SSE-A-REH

Create two- and three-dimensional scale drawings using accepted dimensioning rules and
measurement systems. For example, as part of a project to fabricate a custom-shaped metal
block, develop the complete drawings that specify the dimensional details for each step of the

construction process. {FN-Reading 34~ FN-Math+-A-REL-G-CO-G-C-G-GMDB,-G-MG)

Identify and demonstrate basic troubleshooting strategies appropriate for evaluating electronic
circuits/systems and electromechanical devices. For example, in a relay-logic circuit with four
display bulbs, develop and implement a troubleshooting strategy to remedy a bulb that fails to

light, Frr-Peading 2+ Motk o 510}

Computers & Electronics

9)

Demonstrate understanding of the operation of electrical circuits and devices and relate it to
the physical laws (such as Ohm’s Law, Kirchhoff’s Law, and power laws) that govern the behavior
of electrical circuits and devices. Accurately apply these physical laws to solve problems. For
example, calculate and support the consequence of the maximum volume of air that can be
moved by an AC-powered 50 hp electric motor. {FN-Reading3-4;TFN-Math-N-Q-A-CED-A-RELF-
BF}

10) Explain the interrelationships among sources of current, voltage, resistance, and power in

electric circuits, both theoretical (illustrated) and actual by designing a direct current (DC) circuit
of resistors and LEDs, and predicting the likely current and power requirement. Discriminate
among used resistors in a junk box, using the color codes to identify resistors of suitable value.

] 7 )

11) Assemble the required connections of electronic test equipment to properly test the operation

of basic electronic circuit behavior and performance, using equipment such as a digital
multimeter, oscilloscope, and resistance bridge. For example, design, assemble, and verify a
passive analog filter able to block at least 6 dB of audio-level signals of frequency greater than

500 Hz. {FN-Reading3; TN-Math-N-Q)

Production & Processing

12) Investigate an assortment of occupations and manufacturing processes that rely on

electromechanical principles and technologies, such as shipyard rigging, metalworking,
agricultural mechanics, construction, and medical prosthetics. Write an informative text that
summarizes the typical educational and certification requirements, working environments, and

career opportunities for these occupations. {FN-Reading 2 FN-Wiriting 2}

13) Analyze and describe a variety of quality control constraints on manufacturing materials, parts,

Page 3

and processes that impact the suitability of a given electromechanical production process.
Collect and interpret data that includes, but is not limited to, physical and electrochemical
properties such as size, mass, hardness, pH, temperature, conductivity, rate, and so forth, and



synthesize the results to yield a clear, written documentation of the findings. For example, assist
a quality assurance inspector who must carefully complete the steps of a standard inspection
order to certify an incoming shipment of raw material by making several measurements and

tests for conformance to specification. {FN-Reading1,-5;:FN-Wiriting 7}

14) Inspect and interpret blueprints, schematic diagrams, or written specifications for
electromechanical devices and systems. Explain how pictorial representations relate to an actual
project layout, verifying sufficient agreement as prescribed by specified tolerances. For example,
create a proposed parts list for wiring a room addition based on electrical construction
drawings, conforming to generally accepted building codes. {FN-Reading-4-5;-FN-Witing 7N
Mah-h oS00SR

15) Given a malfunctioning electromechanical system, use resources such as blueprints, diagrams,
and equipment manuals to troubleshoot the machinery. Develop and graphically illustrate at
least three possible solutions to the problem. Select the optimal solution and justify the

selection with evidence drawn from the resources listed above. (FN-Reading 14 FN-Witing 1

Standards Alignment Notes

*References to other standards include:

NRaading:

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

O Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Advanced Electromechanical Technology

Primary Career Cluster: Advanced Manufacturing

Consultant: Deborah Knoll, (615) 532-2844, Deborah.Knoll@tn.gov

Course Code: 6090

Algebra (0842, 3102), Geometry (0843, 3108), Physical Science (3202), and

A Introduction to Electromechanical (6091)

Credit:

= N
[uny

Grade Level:

Graduation This course satisfies two of three credits required for an elective focus when
Requirement: taken in conjunction with other Advanced Manufacturing courses.

Programs of Study and This is the third course in the Electromechanical Technology program of
Sequence: study.

Aligned Student Skills USA: http://www.tnskillsusa.com
Organization(s): Brandon Hudson, (615) 532-2804, Brandon.Hudson@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Coordinating Work-
Based Learning:

Available Student

e . None
Industry Certifications:

Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.

Teacher Endorsement(s): 523,531, 537,551, 552, 553, 554, 555, 556, 557, 575, 582, 584, 585, 596,
598, 700, 701, 705, 707, 760
Required Teacher None
Certifications/Training:
http://www.tn.gov/education/article/cte-cluster-advanced-manufacturing

Course Description

Advanced Electromechanical Technology is designed to provide students with the knowledge and skills
to effectively perform basic industrial maintenance procedures in an advanced manufacturing facility.
Students in this course develop proficiency in a vast array of electromechanical domains, including:
fundamental safety practices in electromechanical technology, shielded metal arc welding (SMAW),
basic metal inert gas (MIG) welding, electrical systems, AC and DC motors, calibrating instruments, drive
systems, pipe fabrication, hydraulic systems, pumps, digital electronics, programmable logic controllers

Approved January 30, 2015; Amended April 15, 2016
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(PLC), and troubleshooting procedures. Upon completion of this course, proficient students will be
prepared to pursue postsecondary electromechanical technology programs and entry-level industrial
maintenance technology careers in the advanced manufacturing industry. Standards-in-this-courseare

Program of Study Application

This is the third course in the Electromechanical Technology program of study. For more information on
the benefits and requirements of implementing this program in full, please visit the Advanced
Manufacturing website at http://www.tn.gov/education/article/cte-cluster-advanced-manufacturing.

Course Standards
Safety

1) Assess a given situation requiring the use of tools, equipment, and materials. Explain the
applicability of various safety standards and procedures, and then safely demonstrate the use of
the tools, equipment, and materials. For example, the hoisting of material requires lifting
equipment of sufficient strength and applicability to the task, physical clearance from personnel,
necessary alerting to others, and authorization to use the required equipment, as well as
conformance to Occupational Safety and Health Administration (OSHA) policies for avoiding and
reporting accidents associated with this type of activity. {FN-Reading-3}

2) Accurately read, interpret, and demonstrate adherence to safety rules, including rules published
by the (1) National Science Teachers Association (NSTA), (2) National Electrical Code (NEC), (3)
Occupational Safety and Health Administration (OSHA) guidelines, (4) American Society for
Testing Materials; ANSI Z49.1: Safety and Welding, Cutting, and Allied Processes, and (5) state
and national code requirements. Be able to distinguish between rules and explain why certain

rules apply. {FN-Reading3,45}

3) Identify and explain the intended use of safety equipment available in the classroom. For
example, demonstrate how to properly inspect, use, store, and maintain safe operating

procedures with tools and equipment. {FN-Reading4}
Welding and Machining Operations
4) Interpret and use a welding sketch or drawing to demonstrate the proper setup of a shield metal

arc welder. Use the shielded metal arc welding (SMAW) process and make single-pass and
groove welds in the following positions:

a. Flat
b. Horizontal
c. Vertical

d. Overhead

7Ty 7

5) Examine a given set of specifications for welding operations and properly set up a metal inert
gas (MIG) welder to demonstrate the following five basic weld joint designs. Distinguish
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between the weld joint designs and provide various scenarios of how they are best applied. For
example, edge joints are usually welded on one side, whereas a butt joint can be welded on

both sides.
a. Llapjoint
b. Butt joint
c. Corner joint
d. Edge joint
e. T-joint

R Y

6) Demonstrate the proper use of various types of grinders, such as hand-held and pedestal bench.
Compare and contrast the process to use each grinder when performing cutting, smoothing, and
deburring operations on a piece of metal. For example, use a grinder to cut and bevel pipe and

plate prior to welding. {FN-Reading 3,4 FN-Math-N-Q-G-GMD)}

7) Manage and coordinate the operation of the cutting pieces, feeds, and mounts associated with
both manual and computer-numerical-controlled (CNC) machining tools to complete projects
involving:

a. Milling machines, such as indexing operations using a dividing head and rotary tables
b. Lathes, such as re-chase and internal threads, taper turning with taper attachments and
compound rests, internal tapered surfaces, follower and steady rests
For example, select the correct cutting tools and speeds for the CNC processes to create Delrin

(plastic) shafts and gears for a class robotics project. {FN-Reading 3,7 FN-Math-N-Q-G-C G-
GMD,G-MG)

Electrical Circuits

8) Identify the basic characteristics and distinguish between the operation of direct current (DC)
and alternating current (AC) electricity. Explain how and why the different currents are used.
Provide examples of devices that use AC and DC respectively. FN-Reading-3,4}

9) Demonstrate an understanding of Ohm’s law, and apply it to solving given problems in electrical
systems. Defend the solution using supporting evidence that explains the cause and effect
relationship between Ohm’s law and each of the following:

a. Voltage

b. Current

c. Resistance
d. Voltage drop

A ] 7

10) Examine electrical circuits and components. Solve various series-parallel circuit structures, using
appropriate instruments to measure watts, volts, Ohms, and amps. Explain the multistep
procedure used to solve each problem and justify the calculations using Ohm’s law.-{FN-Reading

] 7 Ty 7

11) Explain basic control wiring and wiring processes used in the electrical industry. Properly apply
these processes by wiring and testing devices, control circuits, and systems. For example, wire
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and test electrical switches and devices used in a typical electromechanical system. {FfN-Reading

2 A a b oy

12) Explain electron flow as it relates to electricity by creating a diagram or model to illustrate
electron and induction flow. Use the model to also explain the role of magnetism and
electromagnetic induction in electrical systems, including a comparison of the following
magnetism concepts to their electrical counterparts:

a. Reluctance to resistance
b. Field distance to voltage
c. Magnetic force to current

Conductor Termination and Splices

13) Research the National Electrical Code (NEC) and local code requirements for the splicing,
terminating, and insulating of conductors. Citing information found in code, write an
explanation describing how and when it is appropriate to use wire nuts, crimp-on wire lugs, or
mechanical compression connectors for making connections. Also include special considerations
for making splices and connections to aluminum, as well as insulation systems applicable to
common splices and terminations. (FN-Reading 123,49 TN-Writing 24,79}

14) Complete a simulation of wiring for residential service. Select the appropriate size of wire nuts
and complete multiple installations. Demonstrate wire terminations and splices by using the
proper crimp-on wire lugs and mechanical compression connectors. Explain and justify the
selection of parts with supporting evidence from the research findings (resulting from the

previous standard). {FN-Reading 234 TN-Math N-Q}

Fuses and Circuit Breakers

15) Explore the characteristics and uses of fuses and circuit breakers. Apply this information to
develop and explain a procedure that could be used to select a specific choice of fuse or circuit-
breaker for over-current protection. {FN-Reading2,-3,4-FN-Math-N-Q}

16) Identify various examples of fuses and circuit breakers. Examine the markings printed on a fuse
and identify the characteristics of a fuse needing replacement. Using physical observation and
technical manuals, explain how to classify a circuit breaker by its voltage, current, and

interrupting-capacity ratings. {FN-Reading 23,49}

17) Following the correct electrical code practices for residential service, demonstrate the
procedures to install, wire, test, and operate fuses and breakers in both single- and three-phase
circuits. Demonstrate effective grounding practices, including the connection of ground wires
and installation of bonding straps. {FN-Reading2,-3,4,-6-FN-Math-N-Q}

Schematic Interpretation
18) Review a basic process instrument diagram (PID) and a basic electrical elementary print.

Interpret the symbols to identify the actual field devices of a process loop (PID) and control loop
(electrical elementary print). Explain and document the basic operation of the devices and
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equipment for both the process (PID) and control (electrical elementary print) loops. N

70

Single-Phase Transformer

19) Explain the operation of a basic single-phase transformer. Given the following scenarios,
examine and confirm that the transformer is operating correctly. Write a brief justification
supporting the conclusion of each examination. In groups or as a class, discuss results and
provide constructive feedback.

a. Single-phase step-up transformer

b. Single-phase step-down transformer
c. Single-phase isolation transformer
d. Single-phase current transformer

A Rl

Conductors and Cables

20) Given a proposed addition to a commercial electrical system, properly select type and size of
both conduit and conductors for an installation. Support the selection with evidence drawn from
standards in the National Electrical Code (NEC) and local codes. {FN-Reading 2349 TN-Math
N-Q}

21) Demonstrate an understanding of how to physically read and identify markings on conductors
and cables according to industry standards such as the National Electrical Code (NEC). Explain
how conductors and cables are categorized based upon wire size and gauge, insulation and

jacket types, and voltage ratings. {FN-Reading 23,4 TN-Math-N-Q}

Conduit Installation

22) Given an assignment to install a specified run of electrical metal tubing (EMT) and polyvinyl
chloride (PVC) conduit, create and execute a written plan of the procedure to be completed. The
plan should include, but is not limited to the following:

a. Where and why bends (e.g., stub, offset, saddle, parallel) will be used

b. How the material will be cut, reamed, installed, and secured

c. Drawings of how the conduit will be secured with clamps and fittings conforming to
standards of the National Electrical Code (NEC) and local codes.

A ]

23) Given an assignment to install a specified run of intermediate metal conduit (IMC) and rigid
conduit, create and execute a written plan of the procedure to be completed. The plan should
include, but is not limited to, the following:

a. Where and why bends (e.g., stub, offset, saddle, parallel) will be used

b. How the material will be cut, reamed, installed, and secured

c. Drawings of how the conduit will be secured with clamps and fittings conforming to
standards of the National Electrical Code (NEC) and local codes.

7Ty 7
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24) Develop a written plan, then set up and execute a cable pull through assorted conduit and cable
tray configurations. The plan should include a list of the tools used, diagrams of puller systems
used, an explanation of how the proper location was selected to start and end the conductor
pull, as well as calculations for allowable pulling tension for a specified group of conductors.
Justify the written plan with supporting evidence based on observations and prescriptions
outlined in the National Electrical Code (NEC). i —3-4-8-9: it 4,5

Magh-plol

Computers and Electronics

25) Given a set of logic statements and schematic circuits, construct the logic circuits described
using the following:
a. AND, OR, NOR, and XOR gates
b. Flip-flops, counters, and gates
Document and define each logic gate including a drawing, a description of its function in a short
sentence or paragraph, a specification of each truth table, and the equation for each gate. N

7 Ty 7

26) Given a working programmable logic controller (PLC), an operator interface, and interfacing
computer, safely set up a communication loop in order to view and explain the program’s
purpose. Identify and explain the functions and interrelationships among the following PLC

components:
a. Power supply
b. CPU
c. Input modules
d. Output modules
e. Analog input and/or modules

L Peading 220

Motors

27) Given a specified application in an electromechanical system, properly select a motor based
upon its intended use. Using resources such as technical manuals and industry standards,
determine the size, speed, operating voltage, and National Electrical Manufacturing Association
(NEMA) type for the required motor. Present a justification of the selection to classmates. Be
prepared to answer any questions with evidence to support the selection. FN-Reading34:TN

B e ]

28) Consult multiple sources such as National Electrical Code (NEC), Occupational Safety and Health
Administration (OSHA) regulations, and given installation drawings. Using this information,
determine the required over-current protection, motor control circuits, conductor types and
sizes, and conduit types and sizes for a given motor and application. Write a technical report
that compares and contrasts the selections with those of other classmates. Provide supporting
evidence for any selections that differ from classmates, and work together to come to a
consensus on requirements and collaboratively write a final report. {FN-Reading2-3,4,- 9N
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29) Plan and execute the selection, installation, and wiring of the following motors. Document the
plan and explain the detailed multistep process used to complete the procedure by the
requirements of the National Electrical Code (NEC) and Occupational Safety and Health
Administration (OSHA) regulations.

a. DCmotor (other than a permanent magnet motor)
b. Single-phase capacitor motor
c. Reversing three-phase motor

Drive Systems

30) Identify and demonstrate an understanding of the components in typical mechanical drive
systems (e.g., gear and belt drive) within an industrial setting. Compare and contrast gear versus
belt drives and explain the differences between them. Simulating a period of production
downtime, safely and correctly disassemble and reassemble both a gear driven mechanical drive

and a belt driven mechanical drive in a specified amount of time. {FN-Reading 23,4 TFN-Math
N-Q)

Calibration and Instrumentation

31) Examine a smart instrument (used to measure pressure flow, temperature, or level) and its
corresponding communicator. Identify the basic parameters of the instrument such as tag
number and calibration range. Plan and execute the setup of a communication loop and
demonstrate how to calibrate the instrument by changing various parameters. {FN-Reading3,-4;
TN-Math-N-Q}

Hydraulic Systems

32) Review drawings and interpret American National Standards Institute (ANSI) symbols to explain
the function of a basic industrial hydraulic system. Develop a written text that outlines,
describes, and logs recommended regular preventative maintenance on hydraulic equipment
and controls. Use the text as a guide to execute the recommended procedures and record the
details of the maintenance, explaining how the preventative maintenance will minimize failures

in hydraulic equipment. {FN-Reading 2,349 FN-Writing 14}

Pumps

33) Identify and explain the operation and basic parts of gear, centrifugal, and positive displacement
pumps found in an industrial setting. Simulating a period of production downtime, safely and
correctly disassemble and reassemble each type of pump (e.g., gear, centrifugal, and positive

displacement) within a specified amount of time. FN-Reading 234 TFN-Math-N-Q}

Pipe Fabrication

34) Inspect and interpret assembly drawings for piping in a typical industrial setting. Given multiple
general piping parts, select necessary parts to assemble both a bolted flange and a screw flange.
Describe the multistep process used and provide evidence to support the selections that were

made. Fh-Peading 2o -b0)
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Troubleshooting

35) Assess blueprints of a typical electromechanical system (e.g., motor driving a pump with a
coupling, an instrumentation loop, etc.) and examine a given section of the system. Follow a
troubleshooting procedure and identify the problems in a malfunctioning system within a
specified time. Citing evidence from blueprints and other resources, document the problem(s),
explain the nature of the malfunction, and prescribe a recommended solution. FN-Reading2,-3;

’ 7 ’ 7 ’

Standards Alignment Notes

*References to other standards include:

N Raading: anne a¥a o

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP

Digital Electronics

Advanced Manufacturing and Science, Technology, Engineering, and Mathematics
(STEM)

Deborah Knoll, (615) 532-2844, Deborah.Knoll@tn.gov
Pre-requisite(s): Algebra | (0842, 3102)

Primary Career Clusters

1
Grade Level 10

Graduation Requirement ThIS cc‘Jurse‘satlsf‘les one of three credits reqmret;l for an elective focus when taken
in conjunction with other Advanced Manufacturing or STEM courses.

Programs of Study and o . .

Sequence This is the second course in the Mechatronics and Technology programs of study.

Skills USA: http://www.tnskillsusa.com

Aligned Student Brandon Hudson, (615) 532-2804, Brandon.Hudson@tn.gov
Organization(s): Technology Student Association (TSA): http://www.tntsa.org
Dina Starks, (615) 741-8836, Dina.Starks@tn.gov

Teachers are encouraged to use embedded WBL activities such as informational
Coordinating Work-Based interviewing, job shadowing, and career mentoring. For information,
Learning: visit https://tn.gov/education/topic/work-based-learning.

Available Student Industry

Certifications: None

There are no known dual credit/dual enrollment opportunities for this course. If
interested in developing, reach out to a local postsecondary institution to establish
an articulation agreement.

070, 157, 230, 231, 232, 233, (042 and 043), (042 and 044), (042 and 045), (042 and
046), (042 and 047), (042 and 077), (042 and 078), (042 and 079), (043 and 044),
(043 and 045), (043 and 046), (043 and 047), (043 and 077), (043 and 078), (043 and
079), (044 and 045), (044 and 046),(044 and 047), (044 and 077), (044 and 078),
Teacher Endorsement(s): (044 and 079), (045 and 046), (045 and 047), (045 and 077), (045 and 078), (045 and
079), (046 and 047), (046 and 077), (046 and 078), (046 and 079), (047 and 077),
(047 and 078), (047 and 079), (077 and 078), (077 and 079), (078 and 079), 470, 477,
501, 502, 523, 531, 537, 551, 552, 553, 554, 555, 556, 557, 575, 582, 584, 585, 596,
598, 700, 701, 705, 706, 707, 760

Required Teacher Some endorsements require NIMS industry certification to teach this course. Please

Certifications/Training: refer to the correlation of course codes for a full list.

Teacher Resources: https://tn.gov/educat!on/art!cle/cte-cluster-advanced-manufacturlng
https://tn.gov/education/article/cte-cluster-stem

Approved January 30, 2015; Amended April 15, 2016
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Opportunities:
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Course Description

Digital Electronics is intended to provide students with an introduction to the basic components of
digital electronic systems and equip them with the ability to use these components to design more
complex digital systems. Proficient students will be able to (1) describe basic functions of digital
components (including gates, flip flops, counters, and other devices upon which larger systems are
designed), (2) use these devices as building blocks to design larger, more complex circuits, (3) implement
these circuits using programmable devices, and (4) effectively communicate designs and systems.
Students develop additional skill in technical documentation when operating and troubleshooting
circuits. Upon completion of the Digital Electronics course, proficient students will be able to design a
complex digital system and communicate their designs through a variety of media. Standards-in-this

Program of Study Application

This is the second course in the Mechatronics and Technology programs of study. For more information
on the benefits and requirements of implementing these programs in full, please visit the Advanced
Manufacturing and STEM websites at https://tn.gov/education/article/cte-cluster-advanced-
manufacturing and https://tn.gov/education/article/cte-cluster-stem.

Course Standards

Safety

1) Accurately read, interpret, and demonstrate adherence to safety rules including (1) rules
published by the National Science Teachers Association (NSTA), (2) rules pertaining to electrical
safety, (3) Occupational Safety and Health Administration (OSHA) guidelines, and (4) state and
national code requirements. Be able to distinguish between the rules and explain why certain

rules apply. FN-Reading 3,4}

2) Identify and explain the intended use of safety equipment available in the classroom. For
example, demonstrate how to properly inspect, use, and maintain safe operating procedures

with tools and equipment. {FN-Reading3-4}

Citizenship and Career Exploration

3) Inteams, develop a persuasive paper or presentation arguing for the importance of electrical
and/or computer engineers’ contributions to society. Select several such contributions as
justification, and provide compelling evidence for how electrical/computer engineers’ designs
are used in everyday applications. Incorporate a variety of sources to gather data, including
print and electronic; cite each source, and briefly describe why the particular source is reliable.

e A
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4)

Research the postsecondary institutions in Tennessee that offer electrical engineering or
electrical and/or computer engineering technology. Individually or in teams, develop and

publish information that identifies admissions criteria, the postsecondary programs of study,
and the secondary courses that will prepare students for success after high school in electrical or
computer engineering fields. Cite each source adhering to standard citation conventions used in

engineering disciplines. {FN-Reading /-9 TN-Writing 24,6, 7-8}

Gates in Logic Circuits

5)

6)

7)

8)

9)

Identify each type of logic gate with a drawing, a description of its function in a short sentence
or paragraph, a specification of each truth table, and the equation for each gate (buffer,
inverter, AND, NAND, OR, NOR, XOR [difference], and XNOR [equivalence]), including the valid

number of input(s) and output(s) for each gate. {FN-Reading2,4;FN-Writing 24}

Define D and JK flip flops by including a drawing, a description of the function in a short
sentence or paragraph, and a specification of each truth table and equation. The description

should explain how the “clock” signal is related to the flip flop. {FN-Reading2-4,7-FN-Writing 4}

In teams, design three (or more) combinational (without a clock signal) devices to a scale that
would be typically implemented in a medium-scale integrated circuit (MSI: typically 10-1000
gates). One of the devices should incorporate XOR / XNOR gates. Examples of devices include 4-
bit or greater versions of the following: adder/subtractor, comparator, multiplexer, and
calculator. Upon completion of the design, develop a technical presentation providing an
overview of the device and its specifications, an accompanying schematic, and a list of the gates
used. Present the project to classmates and refine the presentation based on their feedback.

7 7 7 7

Working in teams, develop and publish information detailing a rich description of one of the
combinational projects, and including a schematic and summary of test results If a prototyping
system is available in the classroom (Xilinx, Altera, or similar), physically test the project and
report results. If possible, include a video of the test. Present the project to the class, and revise

based on peer feedback. FNAiriting 4,567}

Design a counter with up to 32 states and write an explanatory text describing how the counter
operates using technical and domain-specific vocabulary. Provide a state diagram and draw a

schematic for the circuit using D or JK flip flips.{FN-Reading47Z-FN-Writing 247)

Counters in Logic Circuits

10) In teams, design two (or more) sequential devices that utilize a counter. For example, design a
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traffic light system with two turn arrows. Create a poster presentation that could be shown at a
science fair or career and technical student organization (CTSO) with a description of the device,

an accompanying schematic, and a list of the gates used. {FN-Wiiting 2,467}



Oscillators in Logic Circuits

11)

12)

In teams, design a clock signal using a 555-timer in an astable monovibrator configuration.
Simulate the design and/or build a prototype and measure the output frequency. If
instrumentation to measure the frequency is not available (an oscilloscope for example), a clock
frequency timed using a stopwatch can be used as an alternative. Compare and contrast the
prediction of the outcome with actual results. Develop a presentation to explain the circuit
design, the prediction, and the results from the simulation or prototype. Note: The instructor
may wish to constrain the output frequency by supplying a resistor value and/or a capacitor

value, S -Peading 20 T elising 22 TR Mo BLO0

In teams, design a counter with between 16 and 32 states. Clock the counter using an oscillator
of known frequency, and predict the frequency from each output (each bit in the counter).
Simulate the counter to verify the prediction. If possible, the counter should be physically
prototyped to verify the prediction and simulation. Calculate the error between the prediction
and simulation or prototype. Produce a technical report to summarize findings. FN-Reading-3;

7 79Ty

Multiplexers in Signal Distribution

13)

Design a circuit with 4-8 signals and use a multiplexer to select one of the signals as the output,
then simulate the circuit. Develop and deliver a presentation describing the inputs, explaining
the circuitry used to select the channel to output, and featuring a timing diagram illustrating the

successful operation of the circuit. {FN-Reading 3,4 TN Writing 2,47}

14) In teams, design a 4-channel multiplexer using gates. Simulate or build a prototype of the circuit,

and demonstrate it to the class. Participate in a class discussion that compares and contrasts the
various designs exhibited. As a class, determine the best design and provide supporting
evidence from observations and functionality to justify the decision. {FN-Reading 34N

e

Functions of Analog and Digital Convertors

15) In teams, design a circuit using an A/D converter to measure the temperature in the room.

Specify the assumptions made for minimum and maximum temperatures, and calculate the
resolution (step) of the system. Upon completion of the circuit, write a technical specification of
the design; then present the design and technical specifications to the class, including a graph
showing the input and output values. Using the feedback from classmates, write a summary
describing how the design could be revised and improved in future projects. Note: Instructors
may substitute a similar project in which a continuous and limited quantity is measured. {FN

16) Using multiple print and digital sources, research the uses for A/D and D/A converters in a
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current technical device. For example, describe how data acquisition systems in race cars use
A/D and D/A converters. Draw on the research findings to develop talking points and participate
in a mock public forum on the uses for A/D and D/A converters. {TN-Reading 3,45+ TN-Writing



Program Microcontrollers

17) Sketch and describe a block diagram of a computer system, detailing at least the following
components:
a. Microcontroller / microprocessor
b. Cache
c. RAM (Random Access Memory)
d. Large-scale memory
e. Input devices
f.  Output devices (monitor[s])
Show the proper connections between each component, such as data bus and address bus
connections. Using visual aids, present and explain the block diagram to the class. {FN-Reading

7 7

18) In teams, program a microcontroller-based system to perform a series of tasks. The
microcontroller should be part of a larger system. Upon completion of the programming, write a
technical report summarizing the functions and intended uses of the end product. Include the
specifications of the series of tasks performed by the microcontroller and the programming
code with comments for each function. Present the design to the class, and revise the report

based on feedback from peers. {N-Reading 2,349 FN-Writing 24, 5-7-8}
Technical Documentation and Troubleshooting

19) Consult technical documents (such as data sheets, timing diagrams, operating manuals, and
schematics) of digital components (TTL, CMQOS, etc.) to develop a troubleshooting methodology
for a digital circuit that could be used by a new technician. Create and deliver a presentation
demonstrating the troubleshooting procedure for the class. {FN-Reading 34,57 TFN-Writing2;
4793

Projects

20) In teams, identify a problem requiring a digital circuit (including A/D, D/A conversion and/or a
microprocessor). Follow the design process to solve the problem using digital electronics.
Develop a written report documenting the solution, including a background section describing
the problem which cites written or electronic sources and documentation of each stage in the
design process. Build a prototype proof-of-concept if feasible. Present the problem, the design
process used, and the developed solution to the class and other technical or non-technical
audience members (e.g., parents, teachers, school administrators, STEM professionals, etc.). The
final report draft should be critiqued by a different student team or outside expert. Thereafter,
incorporate feedback to refine the report and submit a final version. {fN-Reading-6,7-8-9-FN
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Standards Alignment Notes

*References to other standards include:

N Raading: anne a¥a o

e  P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

FIRST TO THE TOP

Mechatronics |

Primary Career Cluster: Advanced Manufacturing

Deborah Knoll, (615) 532-2844, Deborah.Knoll@tn.gov
Course Code(s) 6156

Prerequisite(s): Algebra 1 (0842, 3102), Geometry (0843, 3108), Physical Science
(3202), and Digital Electronics (5925)

1
Grade Level 11

Graduation Requirements This course S.atISer.S ong of three credits required for an elective focus
when taken in conjunction with other Manufacturing courses.
Programs of Study and

Sequence: This is the third course in the Mechatronics program of study.

SkillsUSA: http://www.tnskillsusa.com

Aligned Student Brandon Hudson, (615) 532-2804, Brandon.Hudson@tn.gov
Organization(s): Technology Student Association (TSA): http://www.tntsa.org

Dina Starks, (615) 741-8836, Dina.Starks@tn.gov

Teachers are encouraged to use embedded WBL activities such as
Coordinating Work-Based informational interviewing, job shadowing, and career mentoring. For
Learning: information, visit https://tn.gov/education/topic/work-based-
learning.

If a student successfully completes both Mechatronics | and Il, he or
she is eligible to sit for Level 1 Siemens Certified Mechatronic Systems
Assistant certification.

Dual Credit or Dual There are currently dual enrollment opportunities with specific
Enrollment Opportunities: community colleges, such as Motlow State Community College.
Teacher Endorsement(s): 157, 232, 233, 470, 477, 523, 537, 551, 552, 582, 596, 701, 760

Required Teacher

Certifications/Training: iz

Available Student Industry
Certifications:

Teacher Resources: https://tn.gov/education/article/cte-cluster-advanced-manufacturing

Course Description

Mechatronics | is an applied course in the manufacturing cluster for students interested in learning more
about careers as a mechatronics technician, maintenance technician, electromechanical technician, and
manufacturing engineer. This first of two courses covers basic electrical and mechanical components of
mechatronics systems as well as their combined uses with instrument controls and embedded software
designs. Upon completion of this course, proficient students are able to describe and explain basic

Approved April 10, 2015; Amended April 15, 2016
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functions of physical properties and electrical components within a mechatronic system. They can
logically trace the flow of energy through a mechatronic system and can communicate this process to
others. They know how to effectively use technical documentation such as data sheets, schematics,
timing diagrams, and system specifications to troubleshoot basic problems with equipment. Finally, they
develop strategies to identify, localize, and correct malfunctioning components and equipment.

Program of Study Application

This is the third course in the Mechatronics program of study. For more information on the benefits and
requirements of implementing this program in full, please visit the Manufacturing website at
https://tn.gov/education/article/cte-cluster-advanced-manufacturing.

Course Standards
Mechatronics Overview

1) Drawing on various media, including visual, quantitative, and written resources, trace the
historical development of the four facets (mechanical systems, electronic systems, computers,
and control systems) of a mechatronic system and explain their chief applications in modern

society, citing specific textual evidence. FN-Reading12}

2) Citing specific evidence from a textual description or actual observation of a mechatronic
system, describe the flow of electrical and mechanical energy in the system. Create a
computational model to represent the transfer of energy from one component to othersin a

system. {FN-Reading17}
Safety

3) Accurately read and interpret safety rules, including but not limited to rules pertaining to
electrical safety, Occupational Safety and Health Administration (OSHA), state and national code
requirements. Apply them accordingly while working on electrical and mechanical components

and explain why certain rules apply. fFN-Reading-3}

Electronics

4) Demonstrate understanding of the specific roles of various electrical components discerned in a
circuit schematic by correctly predicting the effects of changing selected parameter values. For
example, predict the effect of halving a resistor’s value. Compare and contrast these roles and
explain how electronic designs vary within a given system or module. {FN-Reading-3,9}

5) Create, measure, and analyze basic director current (DC) circuits prescribed by schematics using
Ohm’s law, Kirchhoff’s law, and Watt’s law to predict and verify circuit behavior. Apply
understanding of these laws to troubleshoot simple circuits, and document the steps required to

remedy the trouble. FN-Reading 34 FN-Writirg4-TN-Math-N-Q-A-REL-A-SSEF-HF}
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6)

7)

8)

Create, measure, and analyze circuits prescribed by schematics to predict and verify the
behavior of series versus parallel DC circuits or resistances. Where unexpected behavior is
observed, cite specific evidence to explain the observations. {FN-Reading1}

Using technical documentation, such as manuals and schematics, craft an informative narrative
to explain the physical operation of electromagnetic and electrostatic components (such as
coils, solenoids, relays, and various sensors) in a mechatronic system. Interpret resolved work
orders by analyzing underlying issues and explaining the correct physical operation of the

included components.{FN-Readinrg-6-8FN-Writing2)

Create, measure, and analyze circuits prescribed by schematics to predict and verify the
behavior of the electrical and physical properties of components (such as resistors, capacitors,
diodes, transformers, relays, and power supplies). Report findings explaining the typical
application and operation in circuits of the previously listed components, citing measurement

and/or observed evidence supporting the explanation. {FN-Reading 8: TN-Writing 4}

Mechanical

9)

Demonstrate understanding of the specific role of various mechanical components in
mechatronic systems, discerning in a system schematic the effects of various design parameters
on the system behavior. For example, predict the effect of a larger gear size. Compare and
contrast these roles in the context of mechatronic systems, modules, and subsystems,
explaining how designs vary within a given system or module. {fN-Reading-3,9}

10) Create, measure, and analyze mechanical systems prescribed by drawings to predict and verify

the behavior of the physical operation of components in a mechatronic system, including but
not limited to:

a. Springs, and spring-like effects

b. Dampers and energy dissipation

c. Masses (weights)
Craft an explanatory narrative to report findings and outline the typical application in systems of
the components listed above, citing the observed behavior to support explanations. {(FN-Reading

20T e

11) Interpret technical information in design problems to analyze forces, speeds, torque, and power,
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for mechanical drives including:

a. Gears, cams, screws, and levers

b. Belt and chain drives

c. Flywheels

d. Motors and generators
Explain the typical application and operation in systems of the components listed above, citing
measurement and/or observed evidence to support explanations. Create equations that
describe relationships to solve the design problems and justify the solutions. {FN-Reading-4;TN

Math-A-CED)



12) Research and measure the behavior of different types of alternating current (AC) motors and
direct current (DC) motors, comparing and contrasting behaviors and drawing inferences from
the observations to create a checklist for use by a technician to ensure proper functioning of

equipment. FN-Reading1-9-TN-Writing 4}

13) Referencing appropriate technical documents (such as data sheets, timing diagrams, operating
manuals, and schematics), design an experiment to observe and measure the mechanical
properties and behavior of shafts, couplings, and sealing devices with and without proper
lubrication. Document research and measurement results in a technical report to be used by

other technicians. {FN-Reading1,-3; FN-Witirg 279}

14) Demonstrate understanding of power transmission components, such as clutches and brakes, by
measuring the operation of working automotive equipment. Create a graphic illustration
showing the roles of each component and how they work together in a system. {FN-Reading7}

15) Assess the required maintenance for a variety of mechatronic system componentsin a
mechatronic device, and carry out the necessary adjustments to the system. Document and
justify the adjustments in an equipment log that can be easily referenced by technicians and

engineers. {FN-Reading 3 FN-Writing 2}
Technical Documentation and Troubleshooting

16) Consult technical documents (such as data sheets, timing diagrams, operating manuals, and
schematics) to assess a mechatronic system and effectively troubleshoot the malfunctions in
electrical components. Record and analyze test results and prepare written testing

documentation to justify a solution. FN-Reading 59 FN-Wiritirg 12}

17) Verify by observation and measurement the parts, relationships, and behavior depicted by the
technical data sheets for the mechanical and electrical components within a mechatronic
system. Use these data sheets to create a training document to instruct a new technician on

maintaining and operating these components and drives. {FN-Reading4,5;-FN-Writirg 2}
Standards Alighment Notes

*References to other standards include:

N Raoadinga:-
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e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP

Mechatronics Il

Aligned Student
Organization(s):

Coordinating Work-
Based Learning:

Available Student
Industry Certifications:

Dual Credit or Dual
Enrollment
Opportunities:

Teacher
Endorsement(s):

Required Teacher
Certifications/Training:

Teacher Resources:

Course Description

A ERACE TN T ETEN Advanced Manufacturing
Deborah Knoll, (615) 532-2844, Deborah.Knoll@tn.gov
Course Code(s): 6157

Prerequisite(s):
:
Grade Level: 12

Graduation
Requirements:
SP;:i':r::.Of SR AT This is the fourth and final course in the Mechatronics program of study.

Mechatronics | (6156) and Physics (3231)
Note: Physics (3231) may be taken as a co-requisite.

This course satisfies one of three credits required for an elective focus when
taken in conjunction with other Manufacturing courses.

SkillsUSA: http://www.tnskillsusa.com

Brandon Hudson, (615) 532-2804, Brandon.Hudson@tn.gov

Technology Student Association (TSA): http://www.tntsa.org

Dina Starks, (615) 741-8836, Dina.Starks@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit

https://tn.gov/education/topic/work-based-learning.

If a student successfully completes both Mechatronics | and I, he or she is
eligible to sit for Level 1 Siemens Certified Mechatronic Systems Assistant
certification.

There are currently dual enrollment opportunities with specific community
colleges, including Motlow State Community College.

157, 232, 233,470, 477, 523, 537, 551, 552, 582, 596, 701, 760

None

https://tn.gov/education/article/cte-cluster-advanced-manufacturing

Mechatronics Il is an advanced course in the manufacturing career cluster for students interested in
learning more about such careers as mechatronics technician, maintenance technician, or

Approved April 10, 2015; Amended April 15, 2016
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electromechanical technician. Following the groundwork of mechanics and electronics laid in
Mechatronics I, this course covers basics of pneumatic, electro pneumatic, and hydraulic control circuits
in a complex mechatronic system. In addition, the course addresses basic digital logic and
programmable logic controllers (PLCs) employed in the mechanical, electronic, and control systems in a
mechatronics system. Upon completion of this course, proficient students are able to explain the inter-
relationships of components and modules within a complex mechatronic system. They understand the
differences between hydraulic and pneumatic fluid power and can explain the scientific principles that
apply. They also use technical documentation (such as datasheets, circuit diagrams, displacement step
diagrams, timing diagrams, and function charts) to troubleshoot and resolve malfunctioning pneumatic
and hydraulic components and circuits. They demonstrate understanding of the role of programmable
logic controllers (PLC) in mechatronic systems and the ability to write, debug, and run basic ladder logic.

Program of Study Application

This is the fourth course in the Mechatronics program of study. For more information on the benefits
and requirements of implementing this program in full, please visit the Manufacturing website at
https://tn.gov/education/article/cte-cluster-advanced-manufacturing.

Course Standards

Safety

1) Accurately read and interpret safety rules, including but not limited to the rules of handling
high-pressure pneumatics and hydraulics. Analyze the implications of the various rules and
employ them accordingly while working on mechatronic systems with control system

components, explaining why certain rules apply. {FN-Reading1,-3}
Fluid Power Systems

2) Demonstrate understanding of the interrelationships and specific roles of (electro) pneumatic
and hydraulic components and modules within a complex mechatronic system. For example,
provide a written technical description of the expected changes in one or more systems on

other components and modules in the total mechatronic system. {FN-Reading-9-FN-Writing2}

3) Identify the differences between hydraulic and pneumatic fluid power and justify decisions
surrounding when to use control systems based on one component as opposed to the other by
crafting and defending an argument with specific claim(s), reasoning and supporting evidence.

Lol Peading O b rsiag 10

4) Create laboratory setups or simple control systems that apply hydraulic and pneumatic
principles such as Boyle’s Law and Pascal’s Law. Apply these principles to solving problems and
troubleshooting mechatronic systems, explaining the reasoning behind each step. {FN-Reading

E bl ash-A-RED
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5) Using real-world examples of hydraulic/pneumatic systems, and citing reputable print and visual
sources of such systems, conduct research to identify the basic components and functions in a
fluid power system. Create a visual aid to summarize and explain this information to technicians

or upper management. {FN-Reading 7 TN Wiriting 6}

6) Measure and analyze basic physical properties of (electro) pneumatic and hydraulic components
(such as cylinders, directional control valves, regulators, flow control valves, pumps, and motors)
within a given system. Interpret resolved work orders by analyzing underlying issues and
explaining the correct physical operation of the included components. {FN-Readirg-6,-8-TN

ting-2)

7) Citing evidence from a technical description or actual observation of a mechatronic system,
describe the flow of fluid energy in a given mechatronic system or subsystem. Create a graphic
illustration to represent the transfer of energy from one component to others in the system. {FN

Reading 1: TN Writing 4)
Computers and Control Systems

8) Research the different roles of programmable logical controllers (PLCs) in complex mechatronic
systems, modules, and subsystems, and be able to verbally describe their components and
operation to others. Collaboratively create a technical document for a new technician that
explains the basic components of a PLC, addressing how the role of a PLC varies in different

systems (such as mechatronic systems, modules, and subsystems). {FN-Reading6,-9;FN-Wiriting
26}

9) Demonstrate understanding of the flow of information in a given mechatronic system or
subsystem, focusing on the control function of PLCs in the system. Create both a schematic and
explanatory narrative to describe the flow of information to/from an equipment operator. N

17y 7

10) Given a control scenario, bound by several logical parameters, create Boolean logic equations to
prescribe the use of logic gates in the implementation of the scenario. Show how they apply to
the functioning of a real-world mechatronics system, explaining the reasoning involved. N\

7 7 7

11) Demonstrate understanding of hexadecimal, decimal, octal, binary, 2s complement, and binary
coded decimal (BCD) values as used in a common PLC. Write an explanation or develop and
deliver a brief presentation of how these codes are relevant to mechatronic systems. {FN

12) Convert wiring and ladder diagrams for simple logic chores into PLC programs that use common
instructions such as digital, logical, compare, compute, move, file, sequencer, and program

control instruction sets. {(FN-Reading 3TN Writing4,-9- TN-Math-A-REH
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Technical Documentation and Troubleshooting

13) Referencing technical documents (such as data sheets, circuit diagrams, displacement step
diagrams, timing diagrams, function charts, operations manuals, and schematics) for pneumatic
and hydraulic components within a mechatronic system, assess the required maintenance for
such systems, taking appropriate measurements where needed, and perform the necessary
adjustments on these systems. Document and justify adjustments in an equipment log that can

be referenced by technicians and engineers. {FN-Reading 3 FN-Writing 2,8}

14) Troubleshoot malfunctioning pneumatic and hydraulic systems: identify the source of the
problem(s), plan a multistep procedure to correct the malfunction, implement the plan, and
verify the corrective action. Using appropriate technical language and terminology, document
the cause of the malfunction and justify the procedure used to correct it. {FN-Reading3,4,-9-N

tting1.9)
Standards Alignment Notes

*References to other standards include:

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning.

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

FIRST TO THE TOP
Welding |

Primary Career Cluster: Advanced Manufacturing
Deborah Knoll, (615) 532-2844, Deborah.Knoll@tn.gov

Principles of Manufacturing (5922)
Pre-requisite(s): Recommended: Algebra (0842, 3102), Geometry (0843, 3108), and Physical

Science (3202)
:
Grade Level: 10

Graduation This course satisfies one of three credits required for an elective focus when
Requirement: taken in conjunction with other Advanced Manufacturing courses.
Programs of Study and _ . .

This is the second course in the Welding program of study.
Sequence:

Aligned Student Skills USA: http://www.tnskillsusa.com
Organization(s): Brandon Hudson, (615) 532-2804, Brandon.Hudson@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Coordinating Work-
Based Learning:

Available Student

e . None
Industry Certifications:

Dual Credit or Dual There are available known dual credit/dual enrollment opportunities for
Enrollment this course. If interested, reach out to a local postsecondary institution to
Opportunities: establish an articulation agreement.

551, 552, 553, 554, 555, 556, 557, 584, 705, OR any other Occupational
LGCE AR GETEI LB License endorsement with AWS Industry Certification, BAT, or Certified
Welding Educator Certification

Required Teacher Must hold AWS Industry Certification, BAT, or Certified Welding Educator
Certifications/Training: Certification

https://tn.gov/education/article/cte-cluster-advanced-manufacturing

Approved January 30, 2015; Amended April 15, 2016
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Course Description

Welding I is designed to provide students with the skills and knowledge to effectively perform cutting
and welding applications used in the advanced manufacturing industry. Proficient students will develop
proficiency in fundamental safety practices in welding, interpreting drawings, creating computer aided
drawings, identifying and using joint designs, efficiently laying out parts for fabrication, basic shielded
metal arc welding (SMAW), mechanical and thermal properties of metals, and quality control. Upon
completion of this course, proficient students will understand the requirements to pursue the American
Welding Society (AWS) Entry Welder qualification and examination and will be prepared to undertake

more advanced weldmg coursework. Staada#dw%eeu#s&a#&ahgned—mthlenﬂessee&ate

Program of Study Application

This is the second course in the Welding program of study. For more information on the benefits and
requirements of implementing this program in full, please visit the Advanced Manufacturing website at
https://tn.gov/education/article/cte-cluster-advanced-manufacturing.

Course Standards
Safety

1) Accurately read, interpret, and demonstrate adherence to safety rules, including rules published
by the (1) National Science Teachers Association (NSTA), (2) rules pertaining to electrical safety,
(3) Occupational Safety and Health Administration (OSHA) guidelines, (4) American Society for
Testing Materials; ANSI Z49.1: Safety and Welding, Cutting, and Allied Processes, and (5) state
and national code requirements. Be able to distinguish between rules and explain why certain

rules apply. Complete safety test with 100 percent accuracy. {FN-Reading 3,4 FN-Writirg 24}

2) Identify and explain the intended use of safety equipment available in the classroom. For
example, demonstrate how to properly inspect, use, store, and maintain safe operating

procedures with tools and equipment. FN-Reading-3,4}

Career Exploration

3) Locate and assess the American Welding Society website and analyze its structure, policies, and
requirements for the AWS Entry Welder qualification and certification. Explain a welder
certification document, what steps are required to obtain the certification, and how to prepare

for the examination. {FN-Reading 2,34}

Interpreting and Creating Drawings

4) Compare and contrast the architectural scale versus the engineering scale used in mechanical
drawings. Describe their distinguishing characteristics. Define a scale and perform conversion

calculations of various distances. {FN-Reading 3,4 FN-Math-N-Q}
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5) Building on the knowledge of a two-dimensional drawing, create simple isometric (3-D pictorial)
drawings, properly using lines (e.g., object, hidden, center), labels, and dimensioning

techniques. {FN-Reading 34,5 7-TN-Writing 4; TN-Math-G-MG)
Welding Design and Layout

6) Identify, sketch, and explain the five basic weld joint designs (e.g., butt, lap, tee, outside corner,
and edge). Find examples of various joint designs applied to structures on or around campus and

take pictures to present to classmates. {FN-Reading 12,/ FN-Math-G-GMB}

7) Demonstrate proper laying out of parts for fabrication by marking lines and locating points for
cutting, bending, drilling, and assembling. Identify the factors that influence effective layout and
explain how to maximize the desired outcome. For example, plan the placement of parts
together so as to minimize the waste of stock material. {FN-Reading3,4,5F-FN-Writing 4N
e e e

Shielded Metal Arc Welding (SMAW)

8) Safely set up equipment for shielded metal arc welding (SMAW). Identify and explain the
equipment, equipment setup, and the electrical current used in the welding process. Drawing on
multiple resources, compare and contrast SMAW with other welding and cutting processes such
as oxyfuel gas welding (OFW), gas metal arc welding (GMAW), flux-cored arc welding (FCAW),
and gas tungsten arc welding (GTAW). Write a brief informative paper discussing the
distinguishing characteristics and primary advantages of each. {FN-Reading 24,57 -FN-Witing
24}

9) Demonstrate how to make single- and multiple-pass fillet welds and groove welds with backing
on plain carbon steel in the following positions. Prior to welding, sketch a cross section,
including the dimensions of each weld demonstration.

a. Flat
b. Horizontal
c. Vertical

d. Overhead

Y Iy 7 7

10) Research the American Welding Society (AWS) filler metal classification system and write a
paper explaining the system, briefly discussing the multiple factors that affect electrode
selection for shielded metal arc welding (SMAW). Using various electrodes, demonstrate how to
make pad beads on plain carbon steel in the following positions.

a. Flat

b. Horizontal
c. Vertical
d. Overhead

Summarize the demonstration results of using various electrodes and explain the findings using
supporting evidence from the AWS metal classification system. {N-Reading2,-34, 574N

] Y
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Properties of Metals

11)

12)

13)

Research the following mechanical properties of metals and their importance in the welding

process.
a. Tensile
b. Strength
c. Hardness
d. Elasticity
e. Ductility
f. Toughness

g. Brittleness
Create a chart or table that compares and contrasts the meaning of these properties. Explain
the changes in the mechanical properties of weldments that occur during the welding process.

)y Ty 7

Investigate the thermal properties of metals and their effects on welding processes. Describe
and demonstrate techniques to mitigate the effects of thermal expansion and contraction that
occur during the welding process. During the demonstrations, observe and record the changes
that occur in the mechanical properties of weld and parent metals caused by heating and
cooling. Write a report summarizing and explaining the findings. Justify all explanations with
supporting evidence gathered from observations and welding principles. FN-Reading-3,4, 57

7 7

Design an experiment to test and compare the effect that thermal conductivity and specific heat
have on various metals such as steel and aluminum. Record all observations and write a report
to present the test results in an electronic format, integrating quantitative and visual
information. The report should include, but should not be limited to, explaining the effect of
thermal conductivity on the heating and cooling rates observed during the welding process, as

well as the effect of specific heat on heat rates required for welding. {FN-Reading-3,4,57-N

Quality Control

14) Drawing upon multiple resources, research and write a text explaining the relationship between

discontinuities and defects. Describe various examples of defects found in welded products. Also
identify and explain both destructive and nondestructive tests used as quality control
techniques to prevent manufacturing defects in welding. Compare and contrast these
techniques and provide specific examples when they are most appropriately used. Cite evidence

to justify the examples. FN-Reading 13,579 FN-Writing 14}

15) Measure and visually inspect welded products for acceptability to American Welding Society QC-

Page 4

10 standards. Record discontinuities and defects, and compare data to given project
specifications using class-defined analysis methods. Interpret and communicate results both
written and verbally. If necessary, recommend changes that will reduce the number of product
defects during the manufacturing process. {FN-Reading4-347Z-TFN-Writing 14 TN-Math-N-Q;
S~



Standards Alignment Notes

*References to other standards include:

NRaading:

e  P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

FIRST TO THE TOP
Welding Il

Primary Career Cluster: Advanced Manufacturing
Deborah Knoll, (615) 532-2844, Deborah.Knoll@tn.gov

Welding | (6078)
Pre-requisite(s): Recommended: Algebra (0842, 3102), Geometry (0843, 3108), Physical
Science (3202)

EETR -

Grade Level: 11-12

Graduation This course satisfies two of three credits required for an elective focus when
Requirement: taken in conjunction with other Advanced Manufacturing courses.
Programs of Study and This is the third course in the Welding program of study.

Sequence:

Aligned Student Skills USA: http://www.tnskillsusa.com
Organization(s): Brandon Hudson, (615) 532-2804, Brandon.Hudson@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Coordinating Work-
Based Learning:

Available Student

Industry Certifications: American Welding Society Entry Welder

Dual Credit or Dual There are available dual credit/dual enrollment opportunities for this
Enrollment course. If interested, reach out to a local postsecondary institution to
Opportunities: establish an articulation agreement.

551, 552, 553, 554, 555, 556, 557, 584, 705, OR any other Occupational
LGCE AR GETEIG BN License endorsement with AWS Industry Certification, BAT, or Certified
Welding Educator Certification.

Required Teacher Must hold AWS Industry Certification, BAT, or Certified Welding Educator
Certifications/Training: Certification

https://tn.gov/education/article/cte-cluster-advanced-manufacturing

Approved January 30, 2015; April 15, 2016
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Course Description

Welding Il is designed to provide students with opportunities to effectively perform cutting and welding
applications of increasingly complexity used in the advanced manufacturing industry. Proficient students
will build on the knowledge and skills of the Welding I course and apply them in novel environments,
while learning additional welding techniques not covered in previous courses. Specifically, students will
be proficient in (1) fundamental safety practices in welding, (2) gas metal arc welding (GMAW), (3) flux
cored arc welding (FCAW), (4) gas tungsten arc welding (GTAW), and (5) quality control methods. Upon
completion of the Welding Il course, proficient students will be eligible to complete the American

Weldmg Souety (AWS) Entry Welder quallﬂcatlon and certlflcatlon Standa«td&m—th&eeu%&a#&a#gned

Program of Study Application

This is the third course in the Welding program of study. For more information on the benefits and
requirements of implementing this program in full, please visit the Advanced Manufacturing website at
https://tn.gov/education/article/cte-cluster-advanced-manufacturing.

Course Standards
Safety

1) Accurately read, interpret, and demonstrate adherence to safety rules, including rules published
by the (1) National Science Teachers Association (NSTA), (2) rules pertaining to electrical safety,
(3) Occupational Safety and Health Administration (OSHA) guidelines, (4) American Society for
Testing Materials; ANSI Z49.1: Safety and Welding, Cutting, and Allied Processes, and (5) state
and national code requirements. Be able to distinguish between rules and explain why certain

rules apply. Complete safety test with 100 percent accuracy. {FN-Reading 3,4 FN-Writirg 24}

2) Identify and explain the intended use of safety equipment available in the classroom. For
example, demonstrate how to properly inspect, use, store, and maintain safe operating

procedures with tools and equipment. FN-Readinrg-3,4}

Gas Metal Welding (GMAW)

3) Safely set up equipment for gas metal arc welding (GMAW). Identify and explain the equipment,
equipment setup, power sources, and the electrical current used in the welding process.
Drawing on multiple resources, research the advantages of using GMAW over conventional
electrode-type arc (stick) welding. Write a brief informative paper distinguishing the
characteristics. For example, explain why it is easier to control the small molten weld pool using

the GMAW process. {FN-Reading2-4,-57-9-TFN-Witing 24}

4) Research the American Welding Society (AWS) filler metal classification system, and write a brief
paper explaining the system, discussing the multiple factors that affect electrode selection for
gas metal arc welding (GMAW). For example, the 80 in ER80S-D2 designates the minimum
tensile strength of the deposited weld metal in thousands. (FN-Reading 234,57 FN-Witing
24
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5)

Using the gas metal arc welding (GMAW) process and various metal transfer methods (e.g.,
short-circuit, pulse-arc, globular, and spray transfer), demonstrate how to pad beads and make
fillet welds on plain carbon steel in all feasible positions (e.g., horizontal, flat, vertical,
overhead). Summarize the demonstration results, distinguishing between the metal transfer
methods used, and explain the equipment adjustments made to change between metal transfer

methods as if narrating a technical process to an audience. (FN-Readinrg-3,4, 54 FN-Writirg2;

Flux Cored Arc Welding (FCAW)

6)

7)

8)

9)

Safely set up equipment for flux cored arc welding (FCAW). Identify and explain the equipment,
equipment setup, power sources, and the electrical current used in the welding process.
Drawing on multiple resources, research the advantages and limitations of FCAW. Write a brief
informative paper distinguishing these characteristics. For example, determine which types of
metals and alloys are most applicable for the use of FCAW. {FN-Readirg2-4,57-9-TFN-Writing
24}

Refer to previous research conducted on the filler metal classification system by the American
Welding Society (AWS). Using proper domain-specific terminology, explain in a presentation to a
technical audience the multiple factors that affect electrode and shielded gas selection for flux
cored arc welding (FCAW). For example, manufacturers sometimes consider the exact
composition of fluxes a trade secret and do not provide enough details to classify electrodes. As
a result, AWS uses G for electrodes that have not been classified. (FN-Reading 24, 5-6,7-TFN

MileiEing

Using various electrodes and the flux cored arc welding (FCAW) process, demonstrate how to
pad beads and make fillet welds on plain carbon steel in all feasible positions (e.g., horizontal,
flat, vertical, overhead). Over time, routinely document observations such as the effects of
metal surface conditions, voltage drop, welding position, and wire feed speed. Summarize the
demonstration results of using various electrodes and explain the findings using supporting
ewdence from the AWS metal classification system and other resources. {FN-Reading-3,4,5-%

7Ty Y

Identify and explain the following distinctive features about flux cored arc welding (FCAW): arc-
control, oxidation-prevention, self-shielded FCAW, and gas-shielded FCAW. Describe and
demonstrate specific examples of how metal transfer is affected by arc-control, self-shielded,
and gas-shielded FCAW. Explain the importance of using recommended gas mixtures. {FN\

7 Iy

Gas Tungsten Arc Welding (GTAW)

10) Safely set up equipment for gas tungsten arc welding (GTAW). Identify and explain the

Page 3

equipment, equipment setup, power sources, and the electrical current used in the welding
process. Drawing on multiple resources, compare and contrast water-cooled welding torches
versus air-cooled welding torches used in GTAW. Write a brief paper distinguishing the
characteristics and the appropriate applications of each torch type. For example, determine
which torch is preferred in production welding contexts and explain why. {FN-Reading24,57%



11)

12)

13)

Quality

14)

15)

16)

Page 4

Refer to previous research conducted on the filler metal classification system by the American
Welding Society (AWS). Discuss the multiple factors that affect electrode selection for gas
tungsten arc welding (GTAW). For example, pure tungsten (EWP) is not typically used with
alternating current (AC) welding of materials because it has poor heat resistance and electron

emission. IN-Reading 23-4,57-9-TN-Writing 2,4}

Using various electrodes and the gas tungsten arc welding (GTAW) process, demonstrate how to
pad beads and make fillet welds on plain carbon steel, stainless steel, and aluminum in all
feasible positions (e.g., horizontal, flat, vertical, overhead). Summarize the demonstration
results of using various electrodes and explain the findings using supporting evidence from the

AWS metal classification system and other resources. {FN-Reading 3,457 FN-Writing 24N
Madh-poC Sl

Identify and explain the following distinctive features about gas tungsten arc welding (GTAW):
arc-control, oxidation-prevention, and gas-shielded GTAW. Describe and demonstrate specific
examples of how metal transfer is affected by various shielded gas GTAW (e.g., argon, helium,
hydrogen, nitrogen). Identify which gases are noble inert gases and explain why this is a

distinguishing characteristic. {FN-Reading 2,4, 574-9-FN-Math-N-Q,-G-GMbB}

Control

Measure and visually inspect welded products for acceptability to American Welding Society QC-
10 standards. Record discontinuities and defects and compare data to given project
specifications using class-defined analysis methods. Interpret and communicate results both
written and verbally. If necessary, recommend changes that will reduce the number of product

defects during the manufacturing process. {FN-Reading1,-3474-FN-Writing 14 TN-Math-N-Q;
G-GMD)

Drawing upon multiple resources, research nondestructive testing beyond visual inspection,
such as penetrant inspection, magnetic particle inspection, radiographic inspection, and
ultrasonic inspection. Describe how these tests are applied as quality control techniques to
prevent manufacturing defects in welding. Compare and contrast these techniques and provide
specific examples for when they are most appropriately used. Cite evidence to justify the
examples. Demonstrate the proper use of the magnetic particle and penetrant inspection tests
on weldment samples of gas metal arc welding (GMAW), flux cored arc welding (FCAW), and gas

tungsten arc welding (GTAW) processes. {FN-Reading 1,369, FN-Writing 14 TN-Math-N-Q,-G-
GMD)

Describe and distinguish between the guided-bend test and the free-bend test. Explain when it
is most appropriate to apply each test. Demonstrate the use of each test and properly
document results on a mock qualification test record form conforming to the American Welding
Society (AWS) requirements. For example, perform root and face-guided bend tests on a butt

joint weld coupon.




Industry Certification and Portfolio

17) Pursue the industry certification exam (e.g., American Welding Society SMAW module) using the
shielded metal arc welding (SMAW) process. Demonstrate how to make multiple-pass open-butt
groove welds on plain carbon steel in all feasible positions (e.g., horizontal, flat, vertical,
overhead) conforming to American Welding Society quality standards)

18) In preparation for industry certification exams (e.g., American Welding Society GMAW, FCAW,
and GTAW modules), complete assigned team projects that incorporate the following welding
processes in order to design, fabricate, evaluate, and test products made in this course. For each
project, produce a technical report documenting illustrations, findings, and justifications for
project solutions. Compile photographs of each project, along with technical documentation,
into a portfolio of work.

a. Using the gas metal arc welding (GMAW) process and various metal transfer methods
(e.g., short-circuit, pulse-arc, and spray transfer), demonstrate how to make a complete
joint penetration weld on plain carbon steel in all feasible positions (e.g., horizontal, flat,
vertical, overhead) conforming to American Welding Society quality standards.

b. Using the flux cored arc welding (FCAW) process, demonstrate how to make a complete
joint penetration weld on plain carbon steel in all feasible positions (e.g., horizontal, flat,
vertical, overhead) conforming to American Welding Society quality standards.

c. Using electrodes and the gas tungsten arc welding (GTAW) process, demonstrate how to
complete joint penetration welds on plain carbon steel, stainless steel, and aluminum in
all feasible positions (e.g., horizontal, flat, vertical, overhead) conforming to American
Welding Society quality standards.

i 4 Q Q. Jriting

Standards Alighment Notes

*References to other standards include:

N Raoadinga:-
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e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Manufacturing Practicum

Primary Career Cluster: Advanced Manufacturing

Consultant: Deborah Knoll, (615) 532-2844, Deborah.Knoll@tn.gov

Course Code: 5926
Prerequisite(s): Minimum of two credits in an Advanced Manufacturing program of study.
Credit: 1

Grade Level: 11-12

This course satisfies one of three credits required for an elective focus when taken in

Graduation Requirement: . . . .
q conjunction with other Advanced Manufacturing courses.

Programs of Study and This is the fourth course in the Machining Technology, Electromechanical
Sequence: Technology, Mechatronics, and Welding programs of study.

Skills USA: http://www.tnskillsusa.com

Aligned Student Brandon Hudson, (615) 532-2804, Brandon.Hudson@tn.gov

Organization(s): Technology Student Association (TSA): http://www.tntsa.org

Dina Starks, (615) 741-8836, Dina.Starks@tn.gov

Teachers who hold an active WBL certificate may offer placement for credit when
Coordinating Work-Based the requirements of the state board’s WBL Framework and the Department’s WBL
Learning: Policy Guide are met. For information, visit
https://tn.gov/education/topic/work-based-learning.

Available Student Industry
Certifications:

Manufacturing Skills Standards Council (MSSC) Certified Production Technician (CPT)

There are no known dual credit/dual enrollment opportunities for this course. If
interested in developing, reach out to a local postsecondary institution to establish
an articulation agreement.

070, 157, 230, 231, 232, 233, (042 and 043), (042 and 044), (042 and 045), (042 and
046), (042 and 047), (042 and 077), (042 and 078), (042 and 079), (043 and 044),
(043 and 045), (043 and 046), (043 and 047), (043 and 077), (043 and 078), (043 and
079), (044 and 045), (044 and 046),(044and 047), (044 and 077), (044 and 078), (044
Teacher Endorsement(s): and 079), (045 and 046), (045 and 047), (045 and 077), (045 and 078), (045 and 079),
(046 and 047), (046 and 077), (046 and 078), (046 and 079), (047 and 077), (047 and
078), (047 and 079), (077 and 078), (077 and 079), (078 and 079), 470, 477, 501,
502, 523, 531, 537, 551, 552, 553, 554, 555, 556, 557, 575, 582, 584, 585, 596, 598,
700, 701, 705, 706, 707, 760

Required Teacher Some endorsements require NIMS industry certification to teach this course. Please
Certifications/Training: refer to the correlation of course codes for a full list.

Dual Credit or Dual Enroliment
Opportunities:

Teacher Resources: https://tn.gov/education/article/cte-cluster-advanced-manufacturing

Approved January 30, 2015; Amended April 15, 2016
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Course Description

Manufacturing Practicum is a capstone course intended to provide students with the opportunity to
apply the skills and knowledge learned in previous Advanced Manufacturing courses within a
professional, working environment. While continuing to add to their technical skillsets, students in this
course assume increasing responsibility for overseeing manufacturing processes and managing complex
projects. Specifically, proficient students will be able to work in teams to plan the production of a
sophisticated product; develop troubleshooting and problem solving mechanisms to ensure that
projects run smoothly; analyze output and compile professional reports; and connect practicum
activities to career and postsecondary opportunities. For all projects undertaken in this course, students
are expected to follow the focus area in their chosen program of study (Machining Technology,
Electromechanical Technology, Mechatronics, or Welding), while also refining skills previously acquired
to achieve deeper levels of mastery. Upon completion of the practicum, proficient students will be
prepared for postsecondary study and career advancement in their chosen focus area. Standards-inthis

' Q Q adaV¥aVa RV a annea aVa Q a¥a 'a - a¥e N a¥e e Ta WA Q ) \/ a achn

Work-Based Learning Framework

Practicum activities may take the form of work-based learning (WBL) opportunities (such as internships,
cooperative education, service learning, and job shadowing) or industry-driven project-based learning.
These experiences must comply with the Work-Based Learning Framework guidelines established in SBE
High School Policy 2.103. As such, this course must be taught by a teacher with an active WBL Certificate
issued by the Tennessee Department of Education and follow policies outlined in the Work-Based
Learning Policy Guide available online at https://tn.gov/education/topic/work-based-learning. The
Tennessee Department of Education provides a Personalized Learning Plan template to ensure
compliance with the Work-Based Learning Framework, state and federal Child Labor Law, and
Tennessee Department of Education policies, which must be used for students participating in WBL
opportunities.

Program of Study Application

This is the fourth course in the Machining Technology, Electromechanical Technology, Mechatronics, and
Welding programs of study. For more information on the benefits and requirements of implementing
these programs in full, please visit the Advanced Manufacturing website at
https://tn.gov/education/article/cte-cluster-advanced-manufacturing.

Course Standards
Safety

1) Accurately read, interpret, and demonstrate adherence to safety rules, including rules published
by the (1) National Science Teachers Association (NSTA), (2) rules pertaining to electrical safety,
(3) Occupational Safety and Health Administration (OSHA) guidelines, (4) American Society for
Testing Materials, (4) ANSI Z49.1: Safety and Welding, Cutting, and Allied Processes, and (5)
state and national code requirements. Be able to distinguish between rules and explain why

certain rules apply. FN-Reading 34,6}
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2)

Identify and explain the intended use of safety equipment available in the classroom.
Demonstrate how to properly inspect, use, store, and maintain safe operating procedures with

tools and equipment. (FN-Reading-3,4}

Advanced Manufacturing Careers

3)

4)

5)

Research local, regional, and national companies operating in advanced manufacturing
industries. Synthesize findings into a written report or oral presentation profiling several
companies and the production environments in which they operate, including the specific
products they manufacture, the industries in which they are used, the long- and short-term
employment projections, and their overall contributions to society. For example, report on three
manufacturers within the aerospace industry and describe how the products they make support

the transportation sector. (FN-Reading-12, FN-Writing 79}

Conduct a job search within an advanced manufacturing focus area of choice, including but not
limited to machining technology, electromechanical technology, mechatronics, and welding.
Compare and contrast job opportunities across sample companies, and determine areas of

growth. (FN-Reading 9 TN-Writing- 4,7}

Analyze the requirements and qualifications for various advanced manufacturing job postings
identified in the previous standard. Gather information from multiple sources, such as sample
resumes, interviews with advanced manufacturing professionals, and job boards, to determine
effective strategies for realizing career goals. Create a personal resume modeled after elements
based on the findings above, then complete an authentic job application as part of a career

search or work-based learning experience. {FN-Reading4,9: TN Writing 4,7-8)

Professional Ethics and Legal Responsibilities

6)

7)

8)

Page 3

Investigate national and international labor laws governing advanced manufacturing-related
industries. Summarize the legal and professional consequences for breaking these laws, citing
news media, company policies, and text from relevant legislation. For example, research Apple’s
stance on child and migrant labor, then compare the company’s policy with independent reports

on their manufacturing practices overseas. {FN-Reading1,2,-6-8,- 9 FN-Writing 14,67}

Research the significance of patents in advanced manufacturing. Describe the process for
securing a patent, and explain why patent protection is important for maintaining the integrity
and quality of manufactured goods. Synthesize information from multiple sources, including the
text of actual patent documents, in order to communicate the process to others. {FN-Reading2;

39}

Research a case study involving an ethical issue related to consumer safety in the context of
advanced manufacturing. Examine a variety of perspectives surrounding the issue, then develop
an original analysis explaining the impact of the issue on those involved, using persuasive
language and citing evidence from the research. For example, discuss the legal and financial
fallout resulting from the recall of a defective automobile part; draw on news media and related
coverage to describe the implications of withholding knowledge of such a defect from the public.



Advanced Process Management

9) Inteams, research an industry need that can be met with a manufacturing product. If possible,
meet with a potential client who could use such a product, and discuss the client’s wants and
needs. Research what materials, labor, equipment, and other inputs are necessary to complete
production, then work as a team to develop a production plan, delegate responsibilities, and
determine deadlines to meet the client’s specifications. Present the plan with supporting

graphics and data compiled from the research.{FN-Reading7TFN-Writing1,-2-6)

10) Simulate the work of a plant operations manager or related position by formulating a detailed
production schedule. Use diagrams, schematics, and floor plans to lay out production processes
and assign sample shifts. Determine how each team member will contribute to the designated

production project. {FN-Reading3,7-TFN-Math-G-GMB,-G-Mb)}

11) Develop a logical decision tree to guide manufacturing processes for a range of products. Given
a set of defined criteria and constraints, conduct if/then analyses to answer a variety of process-
oriented questions. For example, follow a logical decision tree to determine when to employ

serial, batch, or continuous manufacturing processes. {FfN-Reading-3,-4:-TFN-Math-F-1F}

12) Demonstrate the ability to apply statistical analysis to the evaluation of process outputs. For a
given set of constraints, calculate the ideal production rate for a simulated product, then apply
learnings toward original projects undertaken in this course. Using quality control methods
learned in previous courses, determine criteria to maximize output and minimize product

defects. (FN-Reading-3;: TN-Math-N-Q A-CEDF-IE-S-ID}

13) Work together to assemble adequate documentation of production activities in the form of a
team log, manual, or executive summary of production processes. Be able to explain to both lay
and technical audiences how various aspects of the process work, including how the end
product is created. Document constraints and criteria using domain-specific vocabulary and

industry terminology. (FN-Reading-3,4, 5 FN-Writing 247}

14) Execute all production plans undertaken in this course in line with resource constraints,
deadlines, and all other specifications in order to meet the vision of a client or the expectations
of a classroom-based project. Critique the quality of final products for their compliance with
client or classroom specifications. Document product evaluations in a written format that can be

easily interpreted by others. {(FN-Reading 3-8 FN-Wiiting 4,67}
Troubleshooting, Problem Solving, and Quality Control

15) Work in teams to identify, diagnose, and troubleshoot malfunctions in advanced manufacturing
equipment. Apply problem solving skills learned in previous courses to determine the source of
the problem(s), assess the maintenance that will be required, and develop a multistep
procedure for making corrections. Conduct the required maintenance according to outlined
procedures, and critique the effectiveness of the corrective action. {FN-Reading3,FN-Writing 2;
8)

16) Apply quality control methods learned in previous courses to regularly test and evaluate the
quality of manufactured products created in this course. Drawing on associated industry
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standards, develop quality benchmarks for measuring the acceptability of the end product.
Formulate criteria for identifying defects, and make recommendations for reducing the number

of defects based on observations. {FN-Reading-3,4;FN-Math-N-Q}

17) Record accurate and repeatable measurements to specified degrees of precision, attending to

appropriate units as directed. When measurements misalign, make the necessary adjustments
in order to eliminate the problem. For example, if a machining part is specified to be sized
within an acceptable range of nanometers, adjust the CNC code to cut the part within a more

accurate margin of error. {FN-Writirg4--TN-Math-N-Q}

Portfolio

18) Create a portfolio, or similar collection of work, that illustrates mastery of skills and knowledge

outlined in the previous courses and applied in the practicum. The portfolio should reflect
thoughtful assessment and evaluation of the progression of work involving the application of
steps of the design process, as outlined by the instructor. The following documents will reside in
the student’s portfolio:

a. Personal code of ethics
Career and professional development plan
Resume
List of responsibilities undertaken through the course
Examples of visual materials developed and used during the course (such as drawings,
models, presentation slides, videos, and demonstrations)
Description of technology used, with examples if appropriate
Periodic journal entries reflecting on tasks and activities
Feedback from instructor and/or supervisor based on observations

oo o

>0 -

7 ]

Communication of Project Results

19) Produce technical reports highlighting the purpose, content, and use for all advanced

manufacturing and production projects undertaken in this course. Cite evidence from multiple
authoritative sources in order to justify design and production decisions and maximize client
satisfaction (when applicable). Incorporate supporting graphics, sketches, and data as needed to
summarize the technical specifications of products generated for each project. {FN-Reading1,2;

20) Upon completion of the practicum, develop a technology-enhanced presentation showcasing

Page 5

highlights, challenges, and lessons learned from the experience. The presentation should be
delivered orally, but supported by relevant graphic illustrations, such as diagrams, flowcharts,
and/or summary data generated from simulated operations and quality control analysis.
Prepare the presentation in a format that could be presented to both a technical and a non-
technical audience, as well as for a career and technical student organization (CTSO) competitive

event. (FN-Reading 1,379 TN Writing 24,569}



Standards Alignment Notes

*References to other standards include:

NRaading: Tannnccan a

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.

Page 6


http://www.p21.org/storage/documents/P21_Framework_Definitions.pdf

TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP

Agriscience
Agriculture, Food, & Natural Resources
Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
:
;

This course satisfies one of three credits required for an elective focus
Graduation when taken in conjunction with other Agriculture, Food, & Natural
Requirements: Resources courses. In addition, this course satisfies one credit of
laboratory science required for graduation.

This is the first course in the Agribusiness, Agricultural Engineering and
Programs of Study and Applied Technologies, Environmental and Natural Resources, Food Science,

Sequence: Horticulture Science, and Veterinary and Animal Science programs of
study.
Aligned Student FFA: http://www.tnffa.org
Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov
All Agriculture, Food, & Natural Resources students are encouraged to
Coordinating Work- participate in a Supervised Agricultural Experience (SAE) program. In
Based Learning: addition, Teachers are encouraged to use embedded WBL activities. For
information, visit https://tn.gov/education/topic/work-based-learning.
ps a- None
Industry Certifications:
Dual Credit or Dual There are no statewide dual credit/dual enrollment opportunities for this
Enrollment course. If interested in establishing a local opportunity, reach out to a
Opportunities: local postsecondary institution.

(048 and 015), (048 and 016), (048 and 017), (048 and 081), (048 and
211), (048 and 212), (048 and 213), (048 and 214), (048 and 414), (048
and 415), (048 and 416), (048 and 417), (048 and 418), (048 and 449),
(150 and 015), (150 and 016), (150 and 017), (150 and 081), (150 and
Teacher 151), (150 and 211), (150 and 212), (150 and 213), (150 and 214), (150
Endorsement(s): and 414), (150 and 415), (150 and 416), (150 and 417), (150 and 418),
(150 and 449), (448 and 015), (448 and 016), (448 and 017), (448 and
081), (448 and 211), (448 and 212), (448 and 213), (448 and 214), (448
and 414), (448 and 415), (448 and 416), (448 and 417), (448 and 418),
(448 and 449)

Required Teacher None
Certifications/Training:

Approved April 10, 2015; Amended April 15, 2016
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https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
Teacher Resources: FesOUrCes

Course Description

Agriscience is an introductory laboratory science course that prepares students for biology, subsequent
science and agriculture courses, and postsecondary study. This course helps students understand the
important role that agricultural science and technology plays in the twenty-first century. In addition, it
serves as the first course for all programs of study in the Agriculture, Food, & Natural Resources cluster.
Upon completion of this course, proficient students WI|| be prepared for success in more advanced

Agpmu#we—Feed—&Ne%waH@seweeséaweeemste#Ge%emé%andﬁds—Thls course counts as a Iab

science credit toward graduation requirements.*

Program of Study Application

This course is the foundational course for all Agriculture, Food, & Natural Resources programs of study.
For more information on the benefits and requirements of implementing these programs in full, please
visit the Agriculture, Food, & Natural Resources website at https://tn.gov/education/article/cte-cluster-
agriculture-food-natural-resources.

Course Standards
Agriscience Investigation and Overview

1) Synthesize research on the historical importance and purpose of agriculture and agriculture
organizations, identifying major events, opportunities and technological developments
influenced by agriscience theories and practices. {FN-Witing-8}

2) Identify and review general common laboratory safety procedures including but not limited to
prevention and control procedures in agriscience laboratories. Incorporate safety procedures
and complete safety test with 100 percent accuracy. {FN-Reading3}

Agriculture and Society

3) Gather and analyze information from multiple authoritative sources, such as the United States
Bureau of Labor Statistics, United States Department of Agriculture website and Tennessee
labor data, to summarize the economic impact of the agricultural industry. Describe major

career trends in Tennessee, the United States, and worldwide. FN-Wiriting-8-9-TN-Math-S-1D}

4) Determine how a Supervised Agricultural Experience (SAE) program functions as a method to
apply concepts of the scientific investigation process (i.e. conducting an Agriscience Fair
project). Compare and contrast the types of SAEs as related to their importance to the scientific

investigation process. {FN-Reading4-9-TN-Witing 2749}

5) Conduct a research project or literature review exploring a specific social and/or political impact
on the agriculture industry at the local, state, national, or international level. For example,
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explore how the increase in availability of genetically modified organisms has impacted crop
production and the green movement. Summarize findings in an informative essay. Revise, edit

or rewrite as needed to strengthen writing. (FN-Writing2,-5-8,-9}

Fundamentals of Environmental Systems

6) Describe the biogeochemical cycles impacting the agriculture industry by creating illustrative
models and informative texts for the following:
a. Carbon cycle
b. Nitrogen cycle
c. Oxygen cycle
d. Watercycle

7 7

7) Critique the dynamics of biomass and energy flow in ecosystems by analyzing the major
components of a food chain. Analyze the structure of the relationships among the concepts of
carrying capacity, species populatlons and organlsm |nteract|ons within multlple ecosystems
and natural habitats. : :

8) Produce an informative essay to distinguish between types of pollution and their sources,
defining and applying ecology- and conservation-specific terminology. Compare and contrast
important connections between pollution and its effects on environmental conditions (i.e.

water, soil and air), animal populations, and plant populations. (FN-Reading4- TN Wiriting 2-4-8;
0. TN Envi L Sei )

Fundamentals of Cell Biology

9) Compare basic plant and animal cell biology, including structure and function. Create a visual
representation that identifies cellular organelles and major cell processes. {FN-Reading27~-TN

B; L1 TNB] na)
10) Compare and contrast the roles of proteins, carbohydrates, lipids, and nucleic acids as they
relate to cell growth and cell reproduction. {FN-Bielegy-+1-TN-Bielegy-H-1}

Fundamentals of Genetics and Heredity

11) Determine the significance of and relationships between genes, chromosomes, proteins, and
hereditary traits. Analyze the role of genes in determining genetic make-up, gender, and
hereditary characteristics. Using systems of equations, explain the variation and distribution of

genotypes and phenotypes expressed in plants and animals. FFN-Math-A-CED;TN-Bislogy+4-TN
Biology- -4}
Fundamentals of Anatomy and Physiology
12) Using graphic illustrations and supporting text, identify and describe major animal body systems
(skeletal, muscular, respiratory, digestive, nervous, circulatory, respiratory, and reproductive) to

establish a basic knowledge of their purpose, structure, and function. (FN-A&P-12,-4,-5-6}

Chemistry of Animal Digestion
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13) Classify the types of digestive systems in domestic animals, and compare and contrast their
anatomical and physiological differences. Synthesize research on animal nutrition (using
academic journals or publications from Tennessee Extension Service) to produce an informative
narrative, including defining and applying nutrition specific terminology, to examine the stages

of digestion and associated processes. {FN-Reading-4,-9-FN-Writing 24 TN-ALP-5)

14) Use the periodic table and the atomic chart to compare differences between ionic and covalent
bonding as related to digestion. Demonstrate an understanding of the interdependence of the
complex chemical and biological processes involved in the digestion process including, but not
limited to, the following: elements, compounds, mixtures, and acids. {FN-Reading1-FN-A&PS5;

7 7 =)

15) Research the relationship between metabolism, energy, and nutrition. Evaluate life stage and
activity level to determine the nutritional needs of animals. Differentiate types of rations to

maximize animal performance. {FN-Writing-8,-9}

Fundamentals of Plant and Soil Science

16) Apply concepts related to the basic cellular and biochemical processes in plants to demonstrate
the following:

a. Create a graphic illustration of the parts and functions of plant cells

b. Use quantitative reasoning to balance chemical equations related to plant processes

c. Interpret the role of physics within the cohesion-tension theory and its significance to
plant life

d. Examine the roles of photopigments and the effects of different colors of light on plant
growth

7 7 Y 7

17) Formulate a hypothesis about the correlation between plant nutrient deficiencies and soil
composition. Conduct basic soil analysis to determine the chemical elements and nutritional
levels available in soils essential for plant growth. Draw conclusions about the ability of soils to

meet the nutritional requirements of plants. {FN-Reading-3,-9-TFN-Writing-8;FN-Bislogy-H-7}
Reproductive Systems

18) Research and develop illustrative models that compare and contrast the reproductive structures
of plants, drawing out key differences between sexual and asexual reproduction processes. {FN

Biclogy- 7}

19) Describe the structure and function of different seed components and summarize their roles in
plant reproduction and propagation. {FN-Bielegy-H-7}

20) Describe the structures and functions of the male and female animal reproductive systems.
Compare and contrast the differences of the reproductive systems between small and large

animal species. {FN-A&P-6}

Principles of Power and Energy
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21) Apply fundamental principles of physics as they relate to agricultural power and technology
concepts in order to demonstrate the following:
a. Analyze the relationship between speed, distance, and time
b. Relate the types of simple machines to the law of machines and mechanical advantages
c. Specify groups, sources, and forms of energy
d. Analyze the principle of heat energy and describe the way heat travels
e. Explain the law of conservation of energy
f.  Explain the production of energy and relate it to the invisible light spectrum

M i A PR A AR TR Dciea ] Selornes1)
Fundamentals of Electricity

22) Identify different methods by which electrical energy can be produced. Discuss the safety
hazards involved in each method as well as prevention and control methods relevant to
electrical power supplies. Justify the use of different precautions for the prevention or
management of electrical hazards and evaluate the efficacy of the prevention measures. {FN

7 Ty 7

23) Utilize the appropriate instruments needed to calculate and measure voltage, amperage,
resistance, and wattage. {FN-Reading 3, FN-Math-N-Q; TN-Physical\Weorld Conecepts4; TN-Physics
5

Fundamentals of Engines

24) Apply basic principles of thermodynamics to analyze the function of major components of

gasoline and diesel fuel engines. FN-Physies2}

25) Using quantitative reasoning and employing appropriate unit conversions, calculate horsepower
and thermal efficiency in internal combustion engines by creating systems of equations that

describe numerical relationships. {FN-Math-N-Q-A-CED}

Standards Alignment Notes

*References to other standards include:

N Raosdinga:
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e SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate
in a Supervised Agricultural Experience program to practice and demonstrate the knowledge

e AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content

Standards: Students who are engaging in activities outlined above should be able to
demonstrate fluency in Standards AS, CS, and PS at the conclusion of the course.
e  P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

FIRST TO THE TOP
Small Animal Science

Agriculture, Food, & Natural Resources
Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
Agriscience (5957)

1
10

This course satisfies one of three credits required for an elective focus when
Requirements taken in conjunction with other Agriculture courses.

This is the second course in the Veterinary and Animal Sciences program of
Sequence study.

FFA: http://www.tnffa.org
Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov

All Agriculture students are encouraged to participate in a Supervised

Coordinating Work- Agricultural Experience (SAE) program. In addition, Teachers are encouraged

Based Learning: to use embedded WBL activities. For information, visit
https://tn.gov/education/topic/work-based-learning.

Available Student

Industry Certifications: None

Dual Credit or Dual There are no statewide dual credit/dual enrollment opportunities for this
Enrollment course. If interested in establishing a local opportunity, reach out to a local
Opportunities: postsecondary institution.

Teacher
048, 150, 448

Endorsement(s):

Required Teacher

ipe s . . None

Certifications/Training:

Teacher Resources: https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
resources

Course Description

Small Animal Science is an intermediate course in animal science and care for students interested in
learning more about becoming a veterinarian, vet tech, vet assistant, or pursuing a variety of scientific,
health, or agriculture professions. This course covers anatomy and physiological systems of different
groups of small animals, as well as careers, leadership, and history of the industry. Upon completion of
this course, proficient students will be prepared for more advanced coursework in veterinary and animal
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Program of Study Application

This is the second course in the Veterinary and Animal Sciences programs of study. For more information
on the benefits and requirements of implementing this program in full, visit the Agriculture, Food, and
Natural Resoruces website at: https://tn.gov/education/article/cte-cluster-agriculture-food-natural-

resources.

Course Standards
History of Domestication

1) Synthesize research on the history of small animal domestication to produce an informative
essay, including defining and applying industry-specific terminology to classify animals in the
correct taxonomy. Justify the historical uses and roles of domesticated animals, and compare

historical processes of small animal domestication.{FN-Reading1,-24;FN-Writing 2,49}

Economic, Occupational, and Technological Implications

2) Determine the general economic impact of the small animal industry by investigating both home
and business implications of small animal domestication through governmental and news

publications. {FN-Reading1—FN-Writing 7}

3) Explore and compare local and regional career opportunities in the small animal industry.
Describe in a written or visual representation the knowledge, skills, and abilities necessary for a
diverse range of careers in small animal sciences, citing specific textual evidence from local job

postings and Tennessee labor data. (FN-Reading 1 TN-Writing 2,9}

4) Examine specific technologies that have evolved within the small animal industry (such as, but
not limited to, equipment, procedures, and healthcare) and evaluate the economic and societal

implications of each. {FN-Reading1,24}

Personal and Occupational Health and Safety

5) Identify, research, and determine the significance of zoonotic diseases associated with small
animals. Compare and contrast findings from multiple sources relating to a specific disease
(including student’s own experience, laboratory experiment, case studies, and scholarly
journals). Justify the use of different methods of infection control in the prevention or
management of a zoonotic disease and evaluate the efficacy of existing small animal biosecurity

measures. {FN-Reading1,-5-9}

6) Correctly identify and summarize laws and regulations that pertain to small animal health and
safety in an explanatory text, citing specific textual evidence from state and national legislation.
Describe health requirements and necessary documentation for small animal transportation and

change of ownership. (FN-Reading1-9-FN-Writing 24}
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7) Review common laboratory safety procedures for tool and equipment operation in the small
animal science laboratories, including but not limited to accident prevention and control
procedures. Demonstrate the ability to follow safety and operational procedures in a lab setting
and complete a safety test with 100 percent accuracy. {FN-Reading 3}

8) Demonstrate in a live setting or in a presentation the ability to follow procedures precisely,
attending to special cases or exceptions noted in appropriate materials, and apply them to the
following areas:

a. Animal restraint and handling
b. Techniques for transportation
c. Appropriate use of chemicals (such as pesticide, fungicide, disinfectants)
Differentiate between effective methods for handling small animals and methods proven to be

less effective. FN-Reading-3}

Responsible Pet Ownership

9) Research and prepare informational resources for potential pet owners (such as fact sheets,
brochures, posters, or presentations) that present the benefits and responsibilities of pet
ownership, including listing important factors to consider when choosing a pet, comparing and
contrasting available sources for obtaining a pet, identifying and summarizing common laws
governing pet ownership, and investigating the societal and economic issues that may impact

pet owners. FN-Reading1—7-9;FN-Writihg 4,685}

10) Drawing from multiple sources on small animal management practices, craft an argumentative
essay that contrasts the characteristics of responsible pet ownership with ownership practices
that have been shown to be negligent or inappropriate. Using supporting evidence from the
research to develop claim(s) and counterclaim(s), argue why certain practices fail and others
succeed. Topics may include:

a. Training and behavior management

Housing, boarding, and transporting

Breeding

Feeding and nurturing

Management of health conditions

Matching of animal type/breed and owner lifestyle (including living conditions,

geographic location, and number and age of family members)

~pooT

] Rd]

Animal Ethics

11) Identify the fundamental philosophies related to animal rights and animal welfare. Compare the
impact of specific persons, organizations, and legislation related to animal rights and welfare of

small animals, citing specific textual evidence. {IN-Reading1,-9; TN-Writing 9)

12) Investigate current small animal issues by analyzing an author’s purpose and assessing the
extent to which the reasoning and evidence in a specific text support the author’s claim. Debate
specific issues by forming and supporting claims and counterclaims with specific data and
evidence. Issues related to animal rights and animal welfare may include, but are not limited to:

a. Abuse and/or neglect
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lllegal capture and/or trade

Overpopulation

Control of populations

Euthanasia

Exhibiting and showing

Global issues in small animal ethics and their relation to local problems.

@m0 oo0T
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Nutrition and Digestive Systems

13)

14)

15)

Create a visual representation to differentiate between ruminant and non-ruminant animals,
comparing and contrasting their anatomical and physiological differences. FN-Reading 7N
A&P5)

Using information from scholarly journals or Tennessee Extension Service, research nutrient
requirements of the diets of small animals and organize these into various nutrient groups.
Interpret feed labeling and evaluate factors such as life stage and activity level to determine the
nutritional needs and then recommend balance rations for small animals, justifying

recommendations with evidence from the text. {fN-Reading-17TN-Writing 24 TN-AP-6}

Distinguish among the symptoms of nutritional diseases relevant to small animals and
recommend the appropriate control procedures, expressed in writing. {FN-Readirg7-9;-FN
Writing 2)

Genetics and Reproduction

16)

Research and develop illustrative models of the major components of male and female
reproductive systems in small animals and prepare a short narrative to distinguish the function
of reproductive organs, endocrine glands, and hormones. Produce an explanatory essay
summarizing the physiological changes that occur during reproductive phases, including the

estrus cycle, fertilization, gestation, parturition and lactation. {FN-Reading A TFN-Writing 24N
ALEY

17) Using graphic representations and descriptive text, explain how the fundamental principles of

genetics, such as but not limited to concepts of inheritance and gene transfer, apply to the study

of small animals. FN-Bielegy+-4,FN-Biclegy-H-4)

Fundamental Care and Health of Dogs and Cats

18) Synthesize research on the historical importance of dogs and cats, noting major economic,

Page 4

social, and medical advances impacting domestication. Produce an informational essay or model
(such as a timeline, graphical illustration, or presentation) that differentiates between the
defining characteristics of common dog and common cat breeds. Demonstrate conceptual
understanding and technical skill in current practices of comprehensive health care and
management for the following:
a. Precisely follow effective grooming procedures and techniques to maintain healthy skin,
coat, nails, eyes, and ears



Design appropriate facilities based on assessment of needs and present plans in a visual
format

Identify appropriate owner/handler responses to behaviors and instincts to ensure
safety of both individual and small animal in a variety of situations

Distinguish between clinical signs of proper health and poor health, justifying
explanations with data and evidence

Using quantitative reasoning and appropriate units, calculate rations based on animal
characteristics (age, weight, breed, activity level) and nutritional needs

Illustrate the reproductive cycle graphically, and summarize available breeding methods
and current reproductive technologies

Research common diseases and parasites and their effects on the health of dogs and
cats, and draw evidence from relevant medical literature to recommend the best
prevention or control measures.

Fundamental Care and Health of Rabbits, Guinea Pigs, Chinchillas, and Rodents

19) Synthesize research on the historical importance of rabbits, guinea pigs, chinchillas, and rodents,
noting major economic, social, and medical advances impacting domestication. Produce an
informational essay or model (such as a timeline, graphical illustration, or presentation) that
differentiates between their defining characteristics. Demonstrate conceptual understanding
and technical skill in current practices of comprehensive health care and management for the
following:

a.

Precisely follow effective grooming procedures and techniques to maintain healthy
skin, coat, nails, eyes, and ears

Design appropriate facilities based on assessment of needs and present plans in a visual
format

Identify appropriate owner/handler responses to behaviors and instincts to ensure
safety of both individual and small animal in a variety of situations

Distinguish between clinical signs of proper health and poor health, justifying
explanations with data and evidence

Using quantitative reasoning and appropriate units, calculate rations based on animal
characteristics (age, weight, breed, activity level) and nutritional needs

[llustrate the reproductive cycle graphically, and summarize available breeding methods
and current reproductive technologies

Research common diseases and parasites and their effects on the health of rabbits,
guinea pigs, chinchillas, and rodents, and draw evidence from the most recent medical
literature to recommend the best prevention or control measures.

Fundamental Care and Health of Avians, Fish, Amphibians, and Reptiles

20) Synthesize research on the historical importance of avians, fish, amphibians, and reptiles, noting
major economic, social, and medical advances impacting domestication. Produce an
informational essay or model (such as a timeline, graphical illustration, or presentation) that
differentiates between their defining characteristics. Demonstrate conceptual understanding
and technical skill in current practices of comprehensive health care and management for the
following:
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Precisely follow effective grooming procedures and techniques for applicable species

b. Design appropriate facilities based on assessment of needs and present plans in a visual
format

c. ldentify appropriate owner/handler responses to behaviors and instincts to ensure
safety of both individual and small animal in a variety of situations

d. Distinguish between clinical signs of proper health and poor health, justifying
explanations with data and evidence

e. Using quantitative reasoning and appropriate units, calculate rations based on animal
characteristics (age, weight, breed, activity level) and nutritional needs.

f. llustrate the reproductive cycle graphically, and summarize available breeding methods
and current reproductive technologies

g. Research common diseases and parasites and their effects on the health of birds, fish,
amphibians, and reptiles, and draw evidence from the most recent medical literature to

recommend the best prevention or control measures.

Standards Alignment Notes

*References to other standards include:

N Raoadinga:- anne a¥a o

e SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate
in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.
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e AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content
Standards: Students engaged in activities outlined above should be able to demonstrate fluency
in Standards AS at the conclusion of the course.

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework

helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Large Animal Science

Agriculture, Food, & Natural Resources
Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
Small Animal Science (5958)

1
1

This course satisfies one of three credits required for an elective focus when
Requirements taken in conjunction with other Agriculture courses.

This is the third course in the Veterinary and Animal Science program of
Sequence study.

FFA: http://www.tnffa.org
Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov

All Agriculture students are encouraged to participate in a Supervised

Coordinating Work- Agricultural Experience (SAE) program. In addition, Teachers are encouraged

Based Learning: to use embedded WBL activities. For information, visit
https://tn.gov/education/topic/work-based-learning.

Available Student
Industry Certifications:
Dual Credit or Dual There are no statewide dual credit/dual enrollment opportunities for this
Enrollment course. If interested in establishing a local opportunity, reach out to a local
Opportunities: postsecondary institution.

Teacher
Endorsement(s): 048, 150, 448
Required Teacher None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
Teacher Resources:
resources

Course Description

Large Animal Science is an applied course in veterinary and animal science for students interested in
learning more about becoming a veterinarian, vet tech, vet assistant, or pursuing a variety of scientific,
health, or agriculture professions. This course covers anatomy and physiological systems of different
groups of large animals, as well as careers, leadership, and history of the industry. Upon completion of
this course, proficient students will be prepared for success in the level-four Veterinary Science course
and further postsecondary training—Standardsin-thiscourse-are-alighed-with-FTennesseeState-Standards

anne a
oS 7 c cl c o

Beef Quality Assurance (BQA); Pork Quality Assurance (PQA)

Approved April 10, 2015; Amended April 15, 2016
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Program of Study Application

This is the third course in the Veterinary and Animal Sciences program of study. For more information on
the benefits and requirements of implementing this program in full, please visit the Agriculture, Food, &
Natural Resources website

at http://www.tn.gov/education/cte/AgricultureFoodNaturalResources.shtml.

Course Standards

History of Domestication

1)

Synthesize research on the history of large animal domestication to produce an informative essay,
including defining and applying industry-specific terminology to classify animals in the correct
taxonomy. Justify the historical uses and roles of domesticated animals, and compare historical

processes of large animal domestication. {FN-Reading4,-4,-9-TN-Writing 2,49}

Economic, Occupational and Technological Implications

2)

3)

4)

5)

Determine the general economic impact of the large animal industry by investigating both
recreational and business implications of large animal domestication through governmental and
news publications. Develop a summary including both graphical representations and descriptive

text to summarize findings. {FN-Reading L TN-Witirg 7}

Explore and compare local and regional career opportunities in the large animal industry and
evaluate labor data to predict the employment outlook. Describe in a written or visual
representation the knowledge, skills, and abilities necessary for a diverse range of careers in
large animal sciences citing specific textual evidence from local job postings and Tennessee

labor data. FN-Reading 12 FN-Writing 2-9)}

Accurately maintain an activity recordkeeping system and apply proper financial recordkeeping
skills as they relate to a large animal science supervised agricultural experience (SAE) program.
Demonstrate the ability to summarize records and reports by completing SAE and related

applications. (FN-Reading-9:-TFN-Wiriting 2,9}

Examine specific technologies that have evolved within the large animal industry (such as, but
not limited to equipment, housing, procedures, and healthcare) and evaluate the economic and

societal implications of each. FN-Reading124}

Personal and Occupational Health and Safety

6)

Page 2

Identify, research, and determine the significance of zoonotic diseases associated with large
animals. Compare and contrast findings from multiple credible sources relating to a specific
disease (including student’s own experience or laboratory experiment, case studies, and
scholarly journals). Justify the use of different methods of infection control in the prevention or
management of a zoonotic disease and evaluate the efficacy of existing large animal biosecurity

measures. {FN-Reading 1,59}


http://www.tn.gov/education/cte/AgricultureFoodNaturalResources.shtml

7) Correctly identify and summarize laws and regulations that pertain to large animal health and
safety in an explanatory text, citing specific textual evidence from state and national legislation.
Describe health requirements and necessary documentation for large animal transportation and

change of ownership. (FN-Reading 19 FN-Writing 24}

8) Review common laboratory safety procedures for tool and equipment operation in the large
animal laboratories, including but not limited to accident prevention and control procedures.
Demonstrate the ability to follow safety and operational procedures in a lab setting and
complete a safety test with 100 percent accuracy. {FN-Reading3}

9) Demonstrate in a live setting or in a presentation the ability to follow procedures precisely,
attending to special cases or exceptions noted in appropriate materials, and apply them to the
following areas:

a. Animal restraint and handling
b. Techniques for transportation
c. Appropriate use of chemicals (such as pesticide, fungicide, disinfectants)
Differentiate between effective methods for handling large animals and methods proven to be

less effective. (FN-Reading-3}

Animal Ethics

10) Identify the fundamental philosophies related to animal rights and animal welfare. Compare the
impact of specific persons, organizations, and legislation related to animal rights and welfare of

large animals. (FN-Reading1-9;-FN-Writing 9}

11) Investigate current large animal issues by analyzing an author’s purpose and assessing the
extent to which the reasoning and evidence in a specific text support the author’s claim. Debate
specific issues by forming and supporting claims and counterclaims with specific data and
evidence. Issues related to animal rights and animal welfare may include, but are not limited to:

a. Abuse and/or neglect

Environmental implications

Consumer product implications

Exhibiting and showing

Global issues in large animal ethics and their relation to local problems

Poogo

7 977

Nutrition and Digestive Systems

12) Create a visual representation to differentiate between ruminant and non-ruminant animals and
monogastric and polygastric animals, comparing and contrasting their anatomical and
physiological differences. Explain the relationships of digestive system types to the ability of an

animal to digest and absorb different classes of feed. FfN-Reading 7 TFN-A&P-5)}

13) Using information from scholarly journals or Tennessee Extension Service, research nutrient
requirements of the diets of large animals and organize these into various nutrient groups.
Differentiate between roughages and concentrates and their nutritional values. FN-Reading 7
e
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14) Interpret feed labeling and evaluate factors such as life stage and activity level to determine the
nutritional needs and then recommend balance rations for each large animal species, justifying

recommendations with evidence from the text. FfN-Reading 1,37 FN-Writing 1,49}

15) Diagnose the symptoms of nutritional diseases relevant to large animals and recommend the
appropriate control procedures, citing specific evidence to support recommendations—{FN

Genetics and Reproduction

16) Research and develop illustrative models of the major components of male and female
reproductive systems in large animals and prepare a short narrative to distinguish the function
of reproductive organs, endocrine glands, and hormones. Produce an explanatory essay
comparing the physiological changes that occur across different species during reproductive
phases, including the estrus cycle, fertilization, gestation, parturition and lactation. {FN-Reading

] 7Ty

17) Using graphical representations and descriptive text, explain how the roles of heritability,
selection intensity, generation interval, and other advanced principles of genetics (such as DNA
testing for disorders) apply to predict gene and trait transfer in large animal species. Principles
include but are not limited to:

a. Economically important traits in production animals (i.e. artificial reproduction
methods)

b. Interpretation and utilization of animal performance records (i.e. Expected Progeny
Difference [EPD])

C. Hybrld V|gor

Fundamental Care and Health of Horses

18) Synthesize research on the historical importance of horses, noting major economic, social, and
medical advances impacting domestication. Produce an informational essay or model (such as a
timeline, graphical illustration, or presentation) that formulates comparisons among different
horse breeds and hybrids. Demonstrate conceptual understanding and technical skill in current
practices of comprehensive health care and management for the following:

a. Design appropriate facilities based on assessment of needs and present plans in a visual
format

b. Compare appropriate owner/handler responses to behaviors and instincts to ensure
safety of both handler and animal in a variety of situations

c. Distinguish between clinical signs of proper health and poor health, justifying
explanations with data and evidence {FN-Reading1}

d. Using quantitative reasoning and appropriate units, calculate appropriate rations based
on animal characteristics (age, weight, breed, activity level) and nutritional needs by
creating systems of equations that describe numerical relationships

e. lllustrate the reproductive cycle graphically, and summarize available breeding methods

and current reproductive technologies (FN-Reading27}
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f. Research common diseases and parasites and their effects on the health of horses, and
draw evidence from the most recent medical literature to recommend the best
prevention or control measures.

Fundamental Care and Health of Cattle

19) Synthesize research on the historical importance of cattle, noting major economic, social, and
medical advances impacting domestication. Produce an informational essay or model (such as a
timeline, graphical illustration, or presentation) that formulates comparisons among different
cattle breeds. Demonstrate conceptual understanding and technical skill in current practices of
comprehensive health care and management for the following:

a. Design appropriate facilities based on assessment of needs and present plans in a visual
format

b. Compare appropriate owner/handler responses to behaviors and instincts to ensure
safety of both handler and animal in a variety of situations

c. Distinguish between clinical signs of proper health and poor health, justifying
explanations with data and evidence

d. Using quantitative reasoning and appropriate units, calculate rations based on animal
characteristics (age, weight, breed, activity level) and nutritional needs by creating
systems of equations that describe numerical relationships

e. lllustrate the reproductive cycle graphically, summarize available breeding method, and
current reproductive technologies

f. Research common diseases and parasites and their effects on the health of cattle, and
draw evidence from the most recent medical literature to recommend the best
prevention or control measures

g. Evaluate the economic implications of livestock management practices (such as
dehorning)

Fundamental Care and Health of Sheep and Goats

20) Synthesize research on the historical importance of sheep and goats, noting major economic,
social, and medical advances impacting domestication. Produce an informational essay or model
(such as a timeline, graphical illustration, or presentation) that formulates comparisons among
different sheep and goat breeds. Demonstrate conceptual understanding and technical skill in
current practices of comprehensive health care and management for the following:

a. Design appropriate facilities based on assessment of needs and present plans in a visual
format

b. Compare appropriate owner/handler responses to behaviors and instincts to ensure
safety of both handler and animal in a variety of situations

c. Distinguish between clinical signs of proper health and poor health, justifying
explanations with data and evidence

d. Using quantitative reasoning and appropriate units, calculate appropriate rations based
on animal characteristics (age, weight, breed, activity level) and nutritional needs by
creating systems of equations that describe numerical relationships

e. lllustrate the reproductive cycle graphically, and summarize available breeding methods
and current reproductive technologies
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f. Research common diseases and parasites and their effects on the health of sheep and
goats, and draw evidence from the most recent medical literature to recommend the
best prevention or control measures

Fundamental Care and Health of Swine

21) Synthesize research on the historical importance of swine, noting major economic, social, and
medical advances impacting domestication. Produce an informational essay or model (such as a
timeline, graphical illustration, or presentation) that formulates comparisons among different
swine breeds. Demonstrate conceptual understanding and technical skill in current practices of
comprehensive health care and management for the following:

a. Design appropriate facilities based on assessment of needs and present plans in a visual
format

b. Compare appropriate owner/handler responses to behaviors and instincts to ensure
safety of both handler and animal in a variety of situations

c. Distinguish between clinical signs of proper health and poor health, justifying
explanations with data and evidence

d. Using quantitative reasoning and appropriate units, calculate appropriate rations based
on animal characteristics (age, weight, breed, activity level) and nutritional needs by
creating systems of equations that describe numerical relationships

e. lllustrate the reproductive cycle graphically, and summarize available breeding methods
and current reproductive technologies

f. Research common diseases and parasites and their effects on the health of swine, and
draw evidence from the most recent medical literature to recommend the best
prevention or control measures

Fundamental Care and Health of Poultry

22) Synthesize research on the historical importance of poultry, noting major economic, social, and
medical advances impacting domestication. Produce an informational essay or model (such as a
timeline, graphical illustration, or presentation) that formulates comparisons among different
poultry breeds. Demonstrate conceptual understanding and technical skill in current practices of
comprehensive health care and management for the following:

a. Design appropriate facilities based on assessment of needs and present plans in a visual
format

b. Compare appropriate owner/handler responses to behaviors and instincts to ensure
safety of both handler and bird in a variety of situations

c. Distinguish between clinical signs of proper health and poor health, justifying
explanations with data and evidence

d. Using quantitative reasoning and appropriate units, calculate appropriate rations based
on bird characteristics (age, weight, breed, activity level) and nutritional needs by
creating systems of equations that describe numerical relationships

e. lllustrate the reproductive cycle graphically, and summarize available breeding methods
and current reproductive technologies
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f. Research common diseases and parasites and their effects on the health of poultry, and
draw evidence from the most recent medical literature to recommend the best
prevention or control measures

Standards Alignment Notes

*References to other standards include:

N Raosdinga:- anne a¥a o

e SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate

in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.

N ALD:- Tonna a¥a anca: An om nd Ph

e AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content

Standards: Students engaged in activities outlined above should be able to demonstrate fluency
in Standards AS and CS at the conclusion of the course.
e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework

helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
Large Animal Science (6116)

1

2

This course satisfies one of three credits required for an elective focus when
taken in conjunction with other Agriculture courses. In addition, this course
satisfies one credit of laboratory science required for graduation.

This is the fourth and final course in the Veterinary and Animal Science

Sequence: program of study.
FFA: http://www.tnffa.org

Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov
All Agriculture students are encouraged to participate in a Supervised
Coordinating Work- Agricultural Experience (SAE) program. In addition, Teachers are encouraged
Based Learning: to use embedded WBL activities. For information, visit
https://tn.gov/education/topic/work-based-learning.

Industry Certifications:

Dual Credit or Dual Ther.e-are currenFIy dual credit and f:lual ‘e.nrol!ment.opporjcunit.ies with

specific community colleges and universities, including University of
Enrollment . . .
... Tennessee Martin, Tennessee Tech University, and Volunteer State
Opportunities: .
Community College.

(048 and 015), (048 and 016), (048 and 017), (048 and 081), (048 and 211),
(048 and 212), (048 and 213), (048 and 214), (048 and 414), (048 and 415),
(048 and 416), (048 and 417), (048 and 418), (048 and 449), (150 and 015),
(150 and 016), (150 and 017), (150 and 081), (150 and 151), (150 and 211),
(150 and 212), (150 and 213), (150 and 214), (150 and 414), (150 and 415),
(150 and 416), (150 and 417), (150 and 418), (150 and 449), (448 and 015),
(448 and 016), (448 and 017), (448 and 081), (448 and 211), (448 and 212),
(448 and 213), (448 and 214), (448 and 414), (448 and 415), (448 and 416),
(448 and 417), (448 and 418), (448 and 449)

Required Teacher
g 1 . . None
Certifications/Training:
Teacher Resources: https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
resources

Graduation
Requirements:

Teacher
Endorsement(s):
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Course Description
Veterinary Science is an advanced course in animal science and care for students interested in learning
more about becoming a veterinarian, vet tech, vet assistant, or pursuing a variety of scientific, health, or
agriculture professions. This course covers principles of health and disease, basic animal care and
nursing, clinical and laboratory procedures, and additional industry-related career and leadership
knowledge and skills. Upon completion of this course, students will be able to pursue advanced study of
veterinary science at a postsecondary institution. Standards-in-this-course-are-aligned-with-Fennessee

e nd nalich a¥e g A 2 | ita

Program of Study Application

This is the fourth and final course in Veterinary and Animal Sciences program of study. For more
information on the benefits and requirements of implementing this program in full, please visit the
Agriculture, Food, & Natural Resources website at https://tn.gov/education/article/cte-cluster-

agriculture-food-natural-resources.

Course Standards
Economic, Occupational, and Technological Implications

1) Explore and compare local and regional career opportunities in the veterinary science industry
using information from local job postings and Tennessee labor data. Describe in a written or
visual representation the knowledge, skills, and abilities necessary for a selected occupation in

veterinary science. {FN-Reading1,-2-FN-Wiitirg-4}

2) Examine specific technologies that have evolved within the veterinary science industry including
but not limited to advances in equipment, procedures, and healthcare, and evaluate the
economic and societal implications of each. Explain in an informative essay how these advances

have impacted the veterinary science industry. {FN-Writing 2,4, 78,9}

Personal and Occupational Health and Safety

3) Compare and contrast the safety hazards associated with clinical and field settings. Review
safety hazard case studies and recommend research-based practices to prevent the safety

hazard in the future. FfN-Reading 1,9}

4) Review common laboratory safety procedures for tool and equipment operation in the
veterinary science laboratories, including but not limited to accident prevention and control
procedures. Demonstrate the ability to follow safety and operational procedures in a lab setting
and complete a safety test with 100 percent accuracy. {FN-Reading3}

5) Demonstrate in a live setting or in a presentation the ability to follow procedures precisely for
the following areas:
a. Animal restraint and handling in clinical or field settings
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b. Sanitation, disinfection, and sterilization procedures to prevent transfer of zoonotic

diseases
c. Material safety data sheets (MSDS) interpretation
{TN-Reading 3}

Veterinary Law and Ethics

6) Gather and compare information from a variety of authoritative sources (such as professional
associations or non-profit organizations) on the philosophical, social, moral, and ethical issues
encountered in the veterinary profession. Debate their implications for practitioners of
veterinary science by developing claim(s) and counterclaim(s) supported by reasoning and

evidence from research. {fN-ReadingL-TN-Writing147-8:9)

7) Citing specific textual evidence from legislation and news media, summarize local, state, and
federal laws that regulate policies and procedures in veterinary medicine pertaining to:

a. Animal rights and welfare

b. Professional licensing

c. Liability of veterinary staff

d. U.S. Food and Drug Administration (FDA), U.S. Department of Agriculture (USDA), and
U.S. Environmental Protection Agency (EPA) regulations for veterinary drugs and
biologicals

e. Occupational Safety and Health Administration (OSHA) regulations for workplace safety

Clinical Anatomy and Physiology

8) Identify common clinical terminology, abbreviations, and symbols relating to the diagnosis,
pathology, and treatment of animals. {FN-Reading4}

9) Recognize various states of cellular homeostasis to identify infections, diseases, and mutations.

FRBielep b Rislem s

10) Review fundamental concepts pertaining to tissue and organ systems by comparing and
contrasting the structure and function of different tissue types, including epithelial, connective,
muscle, and nervous tissues. Summarize in written or presentation format how cellular

differentiation allows for specialized tissue development. FN-Witing 2-4-TN-Bislogy TN
Biology- -1}

11) Identify and research the major body systems, including skeletal, muscular, respiratory,
digestive, nervous, integumentary, urinary, and reproductive system. Develop models to
compare and contrast between different species of small and large domesticated animals. N

Clinical Nutrition

12) Perform nutritional assessment techniques, including body condition scoring and life stage to
determine the nutritional status of animals. Apply this information to recommend balanced
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rations, providing written and oral justification to support recommendations. {FN-Reading1,-3;
0 TN Writing 2)

13) Research the relationships of diseases and disorders to digestion, absorption, and metabolic
processes using case studies, instructional materials, and scholarly journals. Assess the impact of
various diseases and disorders on the maintenance of optimum nutrition levels in the body. {FN

1=

Clinical Procedures

14) Correctly identify and describe the function of common equipment used in the clinical area of a
veterinary practice, including but not limited to examination tools, radiology equipment,
ultrasound equipment, surgical equipment and testing equipment. Develop a checklist including

safe use and maintenance for specific equipment. {FN-Reading 2,9, FN-Writirg 48,9}

15) Demonstrate, in a live setting or in a presentation, physical examination procedures in the
following areas:

Identification of exam purpose, importance, and routine tasks

Completion of new client health history report

Identification and evaluation of factors affecting the physiological state of animals

Identification of characteristics and signs of healthy animals

Demonstration of procedures to accurately obtain and record vital signs

Identification and evaluation of effects of age, stress, and environmental factors on vital

signs

{FN-Reading3}

~0 o0 T

16) Identify and recommend the optimum timeline for administering different types of vaccines
suitable for different species. Demonstrate, in a live setting or in a presentation, the ability to:
a. lIdentify injection methods
b. Identify appropriate anatomical injection sites
c. Administer the injection, including the selection of appropriate equipment

Ty

17) Explain the importance of contamination prevention as related to the veterinary industry.
Demonstrate, in a live setting or in a presentation, the ability to explain and follow
contamination control procedures relating to the following areas:

a. Principles of sanitation, disinfection, antiseptics, and sterilization

Exam room care and sanitation procedures

Classification of sterilants, antiseptics, disinfectants, and their appropriate applications

Hazardous waste management

Proper techniques to fill a syringe for a prescribed dosage

© oo o

77y

Animal Nursing

18) Design a plan of care by interpreting patient records and treatment plans, and perform basic

nursing and patient monitoring tasks. {FN-Witing2-4,-9}
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19) Outline basic first aid, wound care, and bandaging procedures and compare the different
procedures in relation to small and large animals. Demonstrate, in a live setting or in a
presentation, the ability to follow these procedures precisely, while distinguishing between
small and large animals for the following areas:

a. Canine cardiopulmonary resuscitation (CPR) procedures
b. Assessment and care of common physical injuries such as cuts, abrasions, and
contusions

c. Wound therapies at different phases of healing
d. Types and purposes of bandages, splints, slings, and casts, and indications for use
e. Techniques for application and removal of bandages
f. Caring of animals during the birthing process
L Peading 2y

20) Research and explain laws and regulations related to the administration of prescription and
over-the-counter medication within the veterinary industry to develop a customer fact sheet for
common medicines, citing specific text from legislation. Demonstrate, in a live setting orin a
presentation, the ability to follow medication administration procedures precisely, including:

a. lIdentification of common medications and their required storage, handling, and disposal
b. Demonstration of administration techniques for topical and oral medications

c. Interpretation of medication label and packaging information

d. Calculate proper dosages of medications based upon label directions

] Rl

Laboratory Procedures

21) Compare and contrast appropriate laboratory quality control procedures such as the proper
collection, preparation, handling, and storage of biological samples, and describe their effects

on obtaining accurate data from laboratory procedures. {FN-Reading-8;-9FN-Writing 279}

22) Develop a procedural check sheet to aid in conducting veterinary clinical hematology
procedures such as complete blood count (CBC). Using the check sheet, demonstrate, in a live
setting or in a presentation, the ability to follow clinical hematology procedures precisely in
relation to the following areas:

a. Sample collection, preparation, and storage
b. Microscopic examination to identify blood cells
c. Interpretation of normal and abnormal results

23) Explain and justify the need for conducting urinalysis and fecal analysis as related to animal
health. Outline procedures for conducting clinical urinalysis to include the following:
a. Sample collection, preparation, and storage
b. Physical, chemical, and microscopic examination procedures
c. Interpretation of normal and abnormal results

{FN-Reading3}
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Principles of Disease

24) Compare and contrast the role of the USDA, state veterinarians, state animal disease laws, and
diagnostic labs in disease prevention and control. Explain the classification of diseases and
disease processes, and identify causative factors and agents of disease in a graphical illustration

or written analysis. {FN-Reading 749 FN-Witing 29}

25) Explain how diseases affect the body and differentiate between clinical signs and symptoms of
disease. ldentify and describe the differences between clinical signs and symptoms of proper

health and poor health. FN-Writing 279 TFN-Writing 2,479}

26) Identify symptoms of common animal diseases and their causative agents, and summarize
methods of prevention, treatment, and control by drawing evidence from informational texts or

recent medical literature. FN-Reading 278,95 TN-Witing 2749}

27) Describe the clinical signs of an animal with a parasite infection. Compare and contrast the
symptoms of common internal and external parasite infections and summarize methods of
prevention, treatment, and control between small and large animals. {FN-W.riting 29}

Clinic Management

28) Demonstrate effective oral and written communication skills needed in clinical settings,
including but not limited to client greeting, telephone answering, appointment scheduling and
management, and admission and discharge procedures. Outline the procedures for euthanasia
and post mortem customer care and role-play appropriate grief counseling services for clients.

> Ty 7

29) Identify the types of medical records required in veterinary practices. Explain, justify, and
demonstrate correct procedures for the completion and filing of veterinary records and related

documentation in a professional and legal manner. iN-Reading 1,79 TN-Witing 29}

Standards Alighment Notes

*References to other standards include:

N Raoadinga:-
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SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate
in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.

Page 7

AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content
Standards: Students engaged in activities outlined above should be able to demonstrate fluency
in Standards AS.01, AS.02, AS.03, AS.04, and AS.06 at the conclusion of the course.
P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Principles of Agricultural Mechanics

LT BRI CETN O [T TR Agriculture, Food, & Natural Resources
Consultant: Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
Course Code(s): 5944

Prerequisite(s): Agriscience (5957)

Credit: 1

Grade Level: 10

Graduation This course satisfies one of three credits required for an elective focus when
Requirements: taken in conjunction with other Agriculture courses.

CITE O B IGIEL G This is the second course in the Agricultural Engineering and Applied
Sequence: Technologies program of study.

Aligned Student FFA: http://www.tnffa.org

Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov

All Agriculture students are encouraged to participate in a Supervised
Agricultural Experience (SAE) program. In addition, Teachers are encouraged
to use embedded WBL activities. For information, visit
https://tn.gov/education/topic/work-based-learning

Coordinating Work-
Based Learning:

Available Student

Industry Certifications: None

Dual Credit or Dual There are no statewide dual credit/dual enrollment opportunities for this
Enrollment course. If interested in establishing an opportunity, reach out to a local
Opportunities: postsecondary institution.

Teacher
Endorsement(s): 048, 150, 448

Required Teacher

Certifications/Training:

Teacher Resources: https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
resources

Course Description

Principles of Agricultural Mechanics is an intermediate course introducing students to basic skills and
knowledge in construction and land management for both rural and urban environments. This course
covers topics including project management, basic engine and motor mechanics, land surveying,
irrigation and drainage, agricultural structures, and basic metalworking techniques. Upon completion of
this course, proficient students will be prepared for more advanced coursework in agricultural

Approved April 10, 2015; Amended April 15, 2016
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Program of Study Application

This is the second course in the Agricultural Engineering and Applied Technologies program of study. For
more information on the benefits and requirements of implementing this program in full, please visit
the Agriculture, Food, & Natural Resources website at
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-resources

Course Standards
Safety

1) Identify the benefits of knowing and applying basic safety procedures in both an agricultural
laboratory and workplace. Interpret current Occupational Safety and Health Administration
(OSHA) guidelines to conduct a compliance review of the agricultural laboratory, including a
written summary justifying the findings with recommendations for improving the safety of

working conditions. {FN-Reading42TFN-Writing 1479}

2) Review common laboratory safety procedures for tool and equipment operation in the
agricultural mechanics laboratories, including but not limited to accident prevention and control
procedures. Demonstrate the ability to follow safety and operational procedures in a lab setting
and complete a safety test with 100 percent accuracy. {FN-Reading-3}

Project Management

3) Outline the basic principles and procedures of effective project planning. Create and present a
project plan for an agricultural mechanics project or a supervised agricultural experience

program related to agriculture mechanics. FN-Reading 2 TFN-Writing 4}

4) Using industry-specific terminology, identify components for preparing a budget and cost
estimate. Develop a budget using a scaled drawing or blueprint to construct or repair an

agriculture mechanics project. (FN-Reading17-FN-Writirg-8; FN-Math-N-Q;-s-SSE}

Engine and Motor Mechanics

5) Compare and contrast the chief features, functions, and applications of two-cycle engines, four-
cycle engines, and electric motors. Citing technical references, recommend a maintenance
schedule specific to the working environment (such as indoor/outdoor conditions, exposure to
heat or cold) of the engine and/or motor. Conduct the appropriate maintenance with adherence

to specifications outlined in the schedule. {FN-Reading 1,2 TN-Writing 2,4, 78,9}

6) Identify and differentiate between the different types of fuel and power sources used in
conjunction with engines and motors. Recommend the types and sizes of engines/motors best
suited for a range of applications. Provide a written justification, citing specific textual evidence,
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to support the recommendation. FN-Writing 4,79}

Surveying

7) Using topographical maps and appropriate mathematical equations, determine the acreage of a
specific plot of land. Document and defend the methods used to arrive at the result, annotating
calculations and field notes in a manner easily retrieved by other readers. {FN-Reading-3,4;-TFN

77 7

8) Apply precision surveying processes and geographic information system (GIS) technology to
calculate the acreage of a specific plot of property. Using field notes and digital data (such as GIS
overlays), develop a written survey report of the designated plot to include, at minimum,
measurements, degrees, markers, and other notable geographic parameters. (FN-Reading3,7;

’ ’ ; ) ’
Irrigation and Drainage

9) Analyze the interrelationships among plants, water, air, and soil to maximize the health and
productivity of agricultural crops. Calculate the permeability rate, available water holding

capacity, pH levels, and nutrient levels for a specific soil type. {FN-Reading-4:-TN-Math-N-Q,F-BF)}

10) Apply physics concepts governing various pumping systems and delivery options to achieve the
optimum irrigation and drainage required for row crop, greenhouse, and nursery operations in
various soil-plant-climate combinations. Develop irrigation schedules to satisfy the design daily
irrigation requirements (DDIR) for specific crops, citing specific textual evidence. {FN-Reading-1;

]Iﬂlltllg IIII'aEI JQ,IIQEB,I BI)

11) Compare and contrast irrigation methods for row crops, attending to such factors as water
conservation, efficiency, and cost. Investigate and document findings on the effectiveness and
efficiency of a surface irrigation versus a drip irrigation method, developing claim(s) and
counterclaim(s) for scenarios in which each method would be most applicable. {FN-Reading-1;

Agricultural Structures

12) Interpret plans and working drawings to select appropriate building materials for a given
agricultural structure. Using correct units and measurements, draft a written bill of materials
enumerating the quantities of each selection, including but not limited to concrete, masonry,

wood, metal, and composite materials. FN-Reading-3,4,-5-FN-Writing 249 TN-Math-N-Q-A-
REL-G-MG)

13) Applying construction principles pertaining to wood, concrete, metal, masonry, plumbing and
electricity construct or repair an agricultural structure according to prescribed working plans.

e ’
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Agricultural Metalworking

14) Compare and contrast the physical and chemical properties of arc welding, metal inert gas (MIG)
welding, gas welding, soldering, and brazing. Demonstrate the ability to precisely follow
operational and safety procedures for each fusion process across various applications. {FN

Peading=
15) Classify the physical and chemical properties associated with various metal-cutting methods.
Demonstrate adherence to operational and safety procedures for using oxy-fuel or plasma in

applications involving mild steel, copper, sheet metal, and cast iron. {FN-Reading3}

16) Select and demonstrate the best method to construct, connect, or repair metallic and non-
metallic materials for a variety of agricultural applications, including but not limited to plumbing,
sheeting, and equipment. FN-Reading-3}

Standards Alignment Notes

*References to other standards include:

e  SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate

in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.

e AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content Standards.
Students engaged in activities outlined above should be able to demonstrate fluency in Standards
in CS, PST, ABS, NRS, ESS, and PS systems at the conclusion of the course.
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e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP

Agricultural Power and Equipment

Primary Career Cluster:
Consultant:

Course Code(s):
Prerequisite(s):

Credit:

Grade Level:

Graduation
Requirements:

Programs of Study and
Sequence:

Aligned Student
Organization(s):

Coordinating Work-
Based Learning:

Available Student
Industry Certifications:
Dual Credit or Dual
Enrollment
Opportunities:
Teacher
Endorsement(s):
Required Teacher
Certifications/Training:

Teacher Resources:

Course Description

Agriculture, Food, & Natural Resources

Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
5945

Principles of Agricultural Mechanics (5944)

1

11

This course satisfies one of three credits required for an elective focus when
taken in conjunction with other Agriculture, Food, & Natural Resources
courses.

This is the third course in the Agricultural Engineering and Applied
Technologies program of study.

FFA: http://www.tnffa.org

Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov

All Agriculture students are encouraged to participate in a Supervised
Agricultural Experience (SAE) program. In addition, Teachers are
encouraged to use embedded WBL activities. For information,

visit https://tn.gov/education/topic/work-based-learning.

None

There are no statewide dual credit/dual enrollment opportunities for this
course. If interested in establishing a local opportunity, reach out to a local
postsecondary institution.

048, 150, 448

None

https://tn.gov/education/article /cte-cluster-agriculture-food-natural-
resources

Agricultural Power and Equipment is an applied course in agricultural engineering with special emphasis
on laboratory activities involving small engines, tractors, and agricultural equipment. The standards in
this course address navigation, maintenance, repair, and overhaul of electrical motors, hydraulic
systems, and fuel-powered engines as well as exploration of a wide range of careers in agricultural
mechanics. Upon completion of this course, proficient students will be able to pursue advanced training
in agricultural engineering and related fields at a postsecondary institution. Stardardsinthis-course-are
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Program of Study Application

This is the third course in the Agricultural Engineering and Applied Technologies program of study. For
more information on the benefits and requirements of implementing this program in full, please visit
the Agriculture, Food and Natural Resources website at https://tn.gov/education/article/cte-cluster-

agriculture-food-natural-resources.

Course Standards
Occupational Awareness & Safety

1) Consult industry manuals to ascertain the specific safety prevention and control standards
governing the agricultural engineering industry. Demonstrate adherence to recognized
standards, and apply occupational safety concepts across all coursework, such as but not limited
to procedures surrounding general safety, personal safety (such as the use of personal

protective equipment), lifting, transporting, alerting, and reporting. {FfN-Reading-3}

2) Review common laboratory safety procedures for tool and equipment operation in the
agricultural power and equipment laboratories, including but not limited to accident prevention
and control procedures. Demonstrate the ability to follow safety and operational procedures in
a lab setting and complete a safety test with 100 percent accuracy. {FN-Reading-3}

3) Use local news media, organizational websites, and real-time labor market information to
investigate occupations in agricultural power and equipment. Compare and contrast the
knowledge, skills, and abilities necessary for employment, as well as the typical level of

education required. FN-Readirg2-9-TFN-Writing47-9)

Career Awareness

4) Gather and analyze information from multiple authoritative sources such as the United States
Bureau of Labor Statistics (BLS) to develop a written projection of the occupational trends
related to agriculture power and equipment. Supplement the narrative with relevant and
properly cited charts, graphs, and other visual representations. {FN-Reading1,-9:- TN-Writing 2;
9)

5) Investigate opportunities to expand and diversify a Supervised Agricultural Experience (SAE)
program as related to agriculture power and equipment. Accurately maintain an activity
recordkeeping system and apply proper financial recordkeeping skills to summarize records by

completing SAE related applications and reports. {FN-Reading-9:TFNWiriting 2}

Engine and Motor Mechanics

6) Compare and contrast the first and second laws of thermodynamics as applied to the study of
combustion engines. Analyze the theory of operation and efficiency of internal combustion
engines with regard to fuels, engine displacement, ignition, lubrication, and cooling. {FN-Reading
A
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7) Evaluate and optimize engine performance under load and no-load operation, considering the
effects of air temperature, humidity, fuel quality, and engine tuning. {FfN-Reading-4:-FN-Math-F-
E-S-1B)

8) Citing technical data and documentation of prior work, develop a written recommendation
outlining a specific task or procedure for a given engine or motor (such as using a three-phase 5
hp electric motor in order to drive a 125-foot conveyor belt for lifting grain to a 60-foot silo). {FN\

7 7 7 7 7

9) Demonstrate the ability to troubleshoot single-cylinder engines and electric motors. Create a
written estimate of repairs, including parts, labor, time, and total cost. {FN-Reading1,34;—+N
Nriting 2 4)

Agriculture Machinery

10) Recommend the appropriate machinery for a given agricultural application by matching the
mechanical need to the scale and magnitude of the specific task. Using clear and coherent
writing, justify the recommendation based on availability of parts, operational costs,
maintenance, safety, and total cost. For example, recommend the appropriate tractor for a
specified task based on power ratings, engine and transmission systems, hydraulic capabilities,

hitching, and ballasting. (FN-Reading 134,79+ FN-Witing 1,24}

11) Research the basic types of fuel and lubricants; differentiate their chief components,
characteristics and applications as related to agricultural equipment in an explanatory essay. {FN

y T

12) Demonstrate the ability to maintain, troubleshoot, and repair agricultural equipment and create
a written estimate of repairs including itemization of parts, labor, time, and total cost. {FN\

7 7

13) Compose an informational text comparing and contrasting the types and functions of precision
and advanced technologies (such as geographic information systems [GIS], global positioning
systems [GPS], and unmanned aerial vehicles [UAV]) available to the agriculture industry, citing

technical data where appropriate. {FN-Reading 1,9 TN-Writing 2.4, 8,9}

14) Demonstrate in a live setting or in a presentation the ability to safely operate agriculture
equipment, including precision-operated equipment if available. FfN-Reading-3}

Hydraulics

15) Write an explanatory text to summarize the components and operational theory of a basic
hydraulic system used in an agriculture setting. {FN-Writing 279}

16) Design a hydraulic system to perform a specific task, applying the principles of fluid kinematics
and hydrostatics to outline how the system functions. The design should include specifications

for pumps, pipes, and flow rates. FN-Writing 24 TN-Math-G-GMbB)}
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17) Troubleshoot and repair hydraulic power and control systems used in agricultural equipment
such as piston-driven lifts and compression devices (such as shears, crushers). Document the
parts and labor involved and draft a repair bill for suitable compensation. {FN-Readirg-3:-TN

Navigation and Surveying

18) Explain how agricultural enterprises employ geographic information systems (GIS) and global
positioning systems (GPS) in their work, including GIS software, GPS receivers, data acquisition,
and spatial analysis of data. Debate the legal, ethical, and economic implications of the use of
these emerging technologies with regard to maximizing the efficiency and efficacy of agricultural
processes, citing specific textual evidence from case studies and news media. {FN-Reading-1,5;

TR B 00

19) Correctly and safely use precision surveying instruments to make measurements of large
acreages. Compile a written survey report for use by a lay reader, supplementing the narrative
with charts, graphs, and other visual representations to aid comprehension. {FN-Reading-3:-TN

MileiEine 2T R et b0

Standards Alignment Notes

*References to other standards include:

NRaadin
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SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate

in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.

AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content

Standards. Students engaged in activities outlined above should be able to demonstrate fluency

in Standards in CS, PST, ABS, NRS, PS, and ESS at the conclusion of the course.
P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework

helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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FIRST TO THE TOP
Agricultural and Biosystems Engineering

Agriculture, Food, & Natural Resources

Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
5963

Agricultural Power and Equipment (5945)

This course satisfies one of three credits required for an elective focus
when taken in conjunction with other Agriculture, Food, & Natural
Resources courses.
This is the fourth and final course in the Agricultural Engineering and
Applied Technologies program of study.
FFA: http://www.tnffa.org
Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov
All Agriculture students are encouraged to participate in a Supervised
(ol T IEL Ao - E - M Agricultural Experience (SAE) program. In addition, Teachers are
Learning: encouraged to use embedded WBL activities. For information,
visit https://tn.gov/education/topic/work-based-learning.
Available Student Industry

pe .. None
Certifications:
Dual Credit or Dual There are currently dual credit opportunities with specific universities,
) [ E AL LIR I 1A including Tennessee Technological University (TTU).

Teacher Endorsement(s): 048, 150, 448

Required Teacher
Certifications/Training:

None

https://tn.gov/education/article /cte-cluster-agriculture-food-natural-
resources.

Teacher Resources:

Course Description

Agricultural and Biosystems Engineering is an applied course that prepares students for further study or
careers in engineering, environmental science, agricultural design and research, and agricultural
mechanics. Special emphasis is given to the many modern applications of geographic information
systems (GIS) and global positioning systems (GPS) to achieve various agricultural goals. Upon
completion of this course, proficient students will be able to pursue advanced training in agricultural

engineering and related fields at a postsecondary institution. Standards-in-this-coursearealigned-with
e e ndardsforEnalish-lanaugceA Q| ite in-Tachnica hie ce State
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Program of Study Application

This is the fourth and final course for the Agricultural Engineering and Applied Technologies program of
study. For more information on the benefits and requirements of implementing this program in full,
please visit the Agriculture, Food, & Natural Resources website at https://tn.gov/education/article/cte-
cluster-agriculture-food-natural-resources.

Course Standards

Safety

1)

2)

Identify the benefits of knowing and applying basic safety procedures in both an agricultural
laboratory and workplace. Interpret current Occupational Safety and Health Administration
(OSHA) guidelines to conduct a compliance review of the agricultural laboratory, including a
written summary justifying the findings with recommendations for improving the safety of

working conditions. {fN-Reading42-TN-Writing 14,79}

Review common laboratory safety procedures for tool and equipment operation in the
agricultural and biosystems engineering laboratories, including but not limited to accident
prevention and control procedures. Demonstrate the ability to follow safety and operational
procedures in a lab setting and complete a safety test with 100 percent accuracy. {FN-Reading-3}

Occupational Research and Awareness

3)

Gather and analyze information from multiple authoritative sources such as the United States
Bureau of Labor Statistics to develop a written projection of the occupational trends related to
agricultural engineering. Supplement the narrative with relevant and properly cited charts,

graphs, and other visual representations. {FN-Reading 19+ TN-Writing 2,79}

Project Planning and Management

4)

Design a project plan for an agricultural engineering project, outlining a strategy for working
within a given set of parameters, constraints, and resources. Include in the plan components
related to the budget, timeline, safety considerations, and strategies to minimize adverse

environmental impacts. FN-Writing 4,9}

Geographic Information Systems, Precision Measurements, and Management

5)

6)

Page 2

Synthesize case studies and field experience to provide evidence of the impact of geographic
information systems (GIS) and global positioning systems (GPS) on agricultural demographics,
precision agriculture, pasture management, water quality, watershed management, and waste
pollution. Discuss the implications for industry and labor with the incorporation of these

technologies into more and more facets of agricultural life. {FN-Reading 1,9 TFN-Witing 279}

Identify various GIS and GPS applications and explain their uses in precision agriculture,
including but not limited to the following: precision agriculture management zones, crop water
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and drought areas, crop imaging, land correlation to crop yields, yield map cleaning and
management, drainage analysis and tile mapping, crop data analysis, soil darkness mapping,

suitability modeling, and slope angle and accuracy. FN-Wiiting 279 TN-Math-N-Q}

7) Demonstrate the ability to make land use, management, development, and equipment
recommendations for a specific plot of land in rural and urban settings. Provide graphical and

textual evidence to support each recommendation. {FN-Reading1-37~FN-Writirg27-8,9}

Geographic Information Systems, Irrigation, and Drainage

8) Analyze, map, and disseminate geographic information systems (GIS) and global positioning
systems (GPS) data portraying a drainage map of a specified region. Citing specific evidence
from findings, propose changes to drainage and irrigation systems and justify recommendations
against accepted soil erosion control practices. {FN-Reading3,9FN-Writirg 14,68, 9N
Madh-bo g0 e 1)

9) Describe the relationships between concepts of hydrostatics, kinematics, and dynamics of fluid
flows used for agricultural industry irrigation systems, including but not limited to pipes and

open channels, using domain-specific language. FN-Reading 4,5 FN-Writing 9}
Structures: Environmental Impacts, Efficiency, and Certifications

10) Research agricultural buildings and facilities that meet industry benchmarks for energy
efficiency and environmental sustainability. Collect observations on the costs and benefits of
such structures and make recommendations to conserve energy and decrease operational cost,

developing claim(s) with specific evidence from research. {FN-Reading 17 TFN-Writing 179}

11) Create a detailed construction plan for an agricultural facility suitable for a designated site, using
natural systems and renewable energy where possible, and conserving energy and material
resources in construction and maintenance while meeting building certification requirements.
Include plans for recreating land or environments impacted by the construction (i.e., replacing
displaced wetland with an artificial wetland). j - i 7

Biophysical Properties of Crops and Food Products

12) Analyze the physical properties of selected agricultural crops and food products as they impact
harvesting, storage, processing, and transport requirements, including but not limited to
density, shape, moisture content, water potential, friction and flow of particulate solids,
terminal velocity, thermal properties, and viscoelastic behavior of solids. Develop a fact sheet
detailing the appropriate harvesting, storage, processing, and transportation equipment
required for the range of crops and products analyzed prowdlng written justification for the use
of chosen equipment.

GMD,-G-MG)

Biochemistry of Agricultural Fertilizers and Chemicals

13) Develop a safety, storage, and disposal plan for agricultural chemicals such as pesticides,
fertilizers, and veterinary medicines. Outline specific procedures pertaining to responsible
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selection and storage, mixing, transport, application, and disposal of waste, in compliance with

applicable regulatory standards. {FN-Reading4-3- TN-Writing 24,89}

14) Analyze the chemical and physical properties of selected agricultural fertilizers and chemicals in
relation to specific crops and determine the most efficient and effective method of application.
Demonstrate in a live setting or presentation the ability to calibrate equipment for liquid, solid,

and gaseous applications. {FN-Reading 3,79+ FN-Writing 2,9}

Capstone Project
15) Participate in a team-driven agricultural engineering project approved by the instructor that

includes research, planning, analysis, construction, testing, and evaluation phases to measure
success and adherence to legal constraints. Prepare periodic oral and written reports to

demonstrate progress. {FN-Reading47-9-TFN-Writing 2,489}

Standards Alignment Notes

*References to other standards include:

e  SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to

participate in a Supervised Agricultural Experience program to practice and demonstrate
the knowledge and skills learned in their agriculture courses.

o AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content
Standards. Students who are engaging in activities outlined above should be able to
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demonstrate fluency in Standards in CS, PST, ABS, NRS, PS, and ESS systems at the
conclusion of the course.
e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and
practicing specific career readiness skills.
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TENNESSEE DEPARTMENT OF

FIRST TO THE TOP
Principles of Agribusiness

LI TR - M -1 Agriculture, Food, & Natural Resources

Steven Gass, (615) 532-2847, Steven.Gass@tn.gov

Course Code(s): 5946
Prerequisite(s): Agriscience (5957)

Consultant

1
Grade Level 10
Graduation This course satisfies one of three credits required for an elective focus when
Requirements taken in conjunction with other Agriculture courses.
Programs of Study and . . o
This is the second course in the Agribusiness program of study.
Sequence:

FFA: http://www.tnffa.org
Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov

Aligned Student
Organization(s):

All Agriculture students are encouraged to participate in a Supervised
Coordinating Work- Agricultural Experience (SAE) program. In addition, Teachers are
Based Learning: encouraged to use embedded WBL activities. For information, visit
https://tn.gov/education/topic/work-based-learning.

Available Student

Industry Certifications: None

Dual Credit or Dual There are no statewide dual credit/dual enrollment opportunities for this
Enrollment course. If interested in establishing a local opportunity, reach out to a local
Opportunities: postsecondary institution.

Teacher
048, 150, 448
Endorsement(s):
Required Teacher
g 1 . . None
Certifications/ Training:
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
Teacher Resources: FeSOUrCas

Course Description

Principles of Agribusiness teaches students to apply the economic and business principles involved in the
sale and supply of agricultural products to a wide range of careers across the industry and builds
foundational knowledge of finance and marketing principles. Upon completion of this course, proficient
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Program of Study Application

This is the second course in the Agribusiness program of study. For more information on the benefits

and requirements of implementing this program in full, please visit the Agriculture, Food, & Natural

Resources website at https://tn.gov/education/article/cte-cluster-agriculture-food-natural-resources.

Course Standards

Introduction to Agribusiness

1)

2)

3)

Explore and compare local, regional, state, national, and global career opportunities in the
agribusiness industry. Drawing evidence from multiple sources, such as but not limited to the
United States Bureau of Labor Statistics, Organisation for Economic Co-operation and
Development, and Tennessee Department of Labor and Workforce Development, to evaluate
labor data on viable career pathways in an agribusiness-related field. Describe in a written or
visual representation the knowledge, skills, and abilities necessary for a range of careers in

agribusiness. {FN-Reading-1-9;-FN-Writing-4,7-9)}

Examine specific business practices, laws, regulations, and technologies that have evolved
within the agribusiness sector, and evaluate the economic and societal implications of each.
Explain in an informative essay how these advances have influenced the agriculture industry,

citing specific textual evidence from case studies or legislation. {FN-Reading1,2; FN-Writing 2,4,
79}

Create a graphic illustration comparing and contrasting regulations in the United States with
those in countries from which the U.S. imports agricultural products, citing evidence from
governmental agencies and news organizations. Analysis should address governing agencies,

subsidies, and trade agreements. {FN-Reading 179 FN-Writing 7-9}

Business Concepts and Structures

4)

5)

6)
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Compare and contrast types of business ownership models including at minimum the following:
sole proprietorship, partnerships, small businesses, cooperatives, limited liability corporations,
and corporations. In a narrative referencing agribusiness examples, explain the organizational
structure of each model and describe its advantages and disadvantages to both owner and

customer. {FN-Reading4,-5-9-FN-Writing 2,479}

Write a business plan for an agricultural entrepreneurial enterprise that includes basic business
and entrepreneurship principles such as budget, target customer, product information and risk
assessment. Develop a three minute speech to pitch the plan to prospective investors. As an
extension, apply principles of the business plan for use as a Supervised Agricultural Experience

(SAE) program. {FN-Writing4-9}

Define and analyze the relationships among basic business concepts used in agribusiness,
including the business cycle, profit, loss, competition, equilibrium price, ethics, social
responsibility, and supply and demand. Develop a visual representation (i.e., chart, table, graph,


https://tn.gov/education/article/cte-cluster-agriculture-food-natural-resources

mind map) to illustrate situations that would affect supply and demand of an agricultural

product nationally and globally. {FN-Reading-4,5,7-FN-Writing 9}

Accounting Practices

7) Using case studies, actual spreadsheets, forms, and instructional materials, explain how
components of financial recordkeeping affect operations and management decisions for an
agricultural enterprise. Components include the general journal, balance sheet, cash flow
statements, financial statements, reconciliation of accounts, depreciation, net worth, income

statements, and profit and loss statements. {FN-Reading 2,5, FN-Writing S}

Markets and Futures

8) Compare the costs affecting the production of agricultural products (such as basic logistics, input
costs) with the costs of producing and marketing non-agricultural products. {FN-Math-N-Q}

9) Research and explain the economic impact of agriculture futures and commodities on the local,
state, national and the global economy. Identify the top ten agricultural commodities and
describe the factors that impact their values and trading patterns. Predict the value of each

commodity at a specified point in time. FN-Reading 5N Writing 4,79 TN-Math-N-Q-TN
Math-S-CP}

10) Compare and contrast the sale of agricultural products through local marketing (such as farmers
markets, buyers, and marketing cooperatives) to the sale of products in futures markets,
supporting analysis W|th graphlc |IIustrat|ons (such as charts, tables, graphs) and explanatory
narratives. :

Sales and Marketing

11) Describe basic marketing principles fundamental to the sale of agriculture products, including
but not limited to benefit and cost analysis, impact and application of online mediums, value-
added, and niche marketing.

12) Research an agricultural product or service to determine its features and consumer benefits.
Identify appropriate marketing strategies and target audiences; develop and present materials

designed to market the product or service. {FN-Reading2; FN-Wiriting47-9}

13) Demonstrate understanding of basic sales principles by writing scripts for a role play between an
agricultural product salesperson and a customer. Include determination of customer needs,
presentation of features and benefits, possible objections, suggestive selling item(s), and closing
strategies. Follow up with techniques used for post-sale communications. FFN-Wiriting4)

14) Develop and present an agricultural marketing or sales plan on a specific product or service. The
plan should include at least the following: a mission statement, long- and short-term smart
goals, target markets, profit and loss projections, industry trends, and product samples. FN
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Standards Alighment Notes

*References to other standards include:

N Raading: anne a¥a o

e SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate

in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.

e AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content
Standards: Students engaged in activities outlined above should be able to demonstrate fluency
in Standards ABS at the conclusion of the course.

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Organizational Leadership and

Communications

LT ELASETCET N [T TE Agriculture, Food, & Natural Resources
Consultant: Steven Gass, (615) 532-2847, Steven.Gass@tn.gov

Principles of Agribusiness (5946)
1
u

This course satisfies one of three credits required for an elective focus when
Requirements: taken in conjunction with other Agriculture courses.

This is the third course in the Agribusiness program of study.
Sequence:
Aligned Student FFA: http://www.tnffa.org
Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov

All Agriculture students are encouraged to participate in a Supervised
Coordinating Work- Agricultural Experience (SAE) program. In addition, Teachers are
Based Learning: encouraged to use embedded WBL activities. For information, visit

https://tn.gov/education/topic/work-based-learning.

Industry Certifications:
Dual Credit or Dual

Enrollment
Opportunities:

Teacher
Endorsement(s): 048, 150, 448
Required Teacher None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
Teacher Resources:
resources

Course Description

Organizational Leadership and Communications is an applied-knowledge course for students interested
in learning more about the attributes and skills of successful leaders in the agriculture industry. This
course covers organizational behavior, communication, management, and leadership topics. Students
participate in activities that will assist them in the development of communication and interpersonal
skills transferrable to any agribusiness application. Upon completion of this course, proficient students
will be prepared for the level-four Agricultural Business and Finance course and advanced study at a

There are currently dual credit opportunities available with specific
universities, including Middle Tennessee State University.
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postsecondary institution. Standards in this course are aligned with Tennessee State Standards for
English Language Arts & Literacy in Technical Subjects as well as National Agriculture, Food, & Natural
Resources Career Cluster Content Standards.*

Program of Study Application

This is the third course in the Agribusiness program of study. For more information on the benefits and
requirements of implementing this program in full, please visit the Agriculture, Food, & Natural
Resources website at https://tn.gov/education/article/cte-cluster-agriculture-food-natural-resources

Course Standards

Career Awareness

1)

2)

Use local news media, organizational websites, and real-time labor market information to
investigate occupations in business leadership and communications. Compare and contrast the
knowledge, skills, and abilities necessary for employment, as well as the typical level of

education required. FN-Readirg2-9-TFN-Writing 479}

Demonstrate the ability to prepare basic personal and business records to complete taxes,
employment, and SAE related applications, including resume, budgets, income statements,
balance sheets, cash flow statements, profit and loss statements, and equity statements. {FN

Reading 3: TN-Writing 4)

Organizational Structure and Performance

3)

4)

5)

6)
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Consult case studies, business journals, and news articles to determine the relationships
between organizational performance and human capital, social capital, organizational learning,
total quality management, and customer satisfaction. Analyze case studies to identify the
elements supporting high-performing organizations and describe how successful agribusinesses

incorporate them. {FN-Reading 2-4,5:-FN-Writing 2,9}

Define organizational behavior, citing examples from agricultural businesses currently in
operation. Produce a narrative or annotated timeline analyzing the major developments and
features of the agriculture industry that have influenced changes in organizational behavior over
the past century. These features include but are not limited to: scientific advancements,
transportation of goods, labor market shifts, labor organization, the rise of large corporations,
subsidies, automation, information technology, and globalization. {FN-Reading-4-FN-Writing2;
89}

Compare and contrast characteristics of models of organizational change. Analyze a case study
in which an organization faced an unplanned change and develop a written argument

supporting transformational change as a preventive measure. {FN-Readirg-STN-Witing 1,9}

Differentiate between extrinsic and intrinsic motivation and summarize how each influences
employee productivity. Develop a list of strategies for motivating individuals or groups and write

business scenarios in which the strategies apply. {FN-Reading 1,2 FN-Wiriting 49}


https://tn.gov/education/article/cte-cluster-agriculture-food-natural-resources

7) Create an annotated graphic (such as a flowchart, table, or mind map) illustrating the stages of
team development. Draw conclusions about the advantages and disadvantages of group
decision-making and evaluate the potential effectiveness of group decision-making at each

stage. {TN-Reading 57 TN-Writing 14}
Communication

8) Practice effective verbal and nonverbal communication for use in business environments via
role-plays. Contrast communication appropriate for an agribusiness environment versus an
informal setting.

9) Recognize the consequences of poor communication skills and describe the importance of
effective communication among team members. Apply concepts of giving and receiving oral and
written instructions to accomplish a complex task. {FN-Reading-3}

10) Define constructive criticism; analyze potential conflicts involved in giving and receiving
feedback; and create a plan for engaging in productive dialogue. Role-play work-related
feedback as an employer and as an employee. Demonstrate active listening and appropriate
response skills.

11) Cite evidence to support the idea that conflict is a normal part of work relationships. Compare
and contrast assertive and aggressive communication in conflicts. Apply concepts pertaining to
different methods for handling conflicts by participating in role-play exercises and constructively

critiquing the practices of others. (FN-Reading1.-9}

12) Analyze the potential customer impact of sample verbal, print, and electronic communications
in agribusiness. Examine case studies in which various forms of communication have facilitated
or hampered effective business operations. {FN-Reading-9}

Management and Leadership

13) Develop a hypothesis surrounding the character traits and interpersonal skills needed by
effective agribusiness managers. Determine which individual traits and skills can be developed
and create a plan for personal growth. Example traits and skills include but are not limited to:
enthusiasm, effective communication, decision making, risk evaluation, self-discipline, integrity,

lifelong learning, and teamwork. {FN-Wiriting 4}

14) Analyze the outcomes of case studies or current events and critique how organizational leaders
managed people and made decisions. Write a narrative advocating alternative management
strategies that would benefit the organization and which lead to either a better financial

outcome or improved employee motivation. {FN-Reading 26,8 FN-Witing 1,9}

15) Define organizational culture and evaluate the role of business leaders in establishing and
maintaining a workplace in which employees work cooperatively with others from diverse

backgrounds. {FN-Reading-6}
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16) Research a variety of project management models and create a visual representation to show
important connections and distinctions between the essential phases of each model. Select one
model and modify it to meet the needs of a sample organization; justify its application in an

agribusiness setting. {FN-Reading /-89 FN-Writing 1,89}

17) Research professional ethical standards from recognized national organizations (such as the
United States Department of Agriculture — Rural Business Cooperative Service). Synthesize
principles from the standards to create a personal code of agribusiness ethics designed to
address professional, ethical, and legal issues such as:

a. Conducting business with friends, relatives, or competitors

Sales incentives

Pricing policies

Illegal practices

Behavior toward customers, employees, and shareholders

P aoogo

7 =7 e

18) Demonstrate knowledge of basic parliamentary procedures by planning and conducting a
simulated annual or monthly stockholders meeting for a small agricultural corporation or
cooperative. Develop an agenda and take official minutes. Identify meeting materials to be
used, including data and reports, and outline the responsibilities of organizational leadership in

facilitating the meeting. (FN-Reading-3:-TN-Writing 4}
Innovation and Influence

19) Formulate a hypothesis about the relationship between the stages of innovation adoption
(knowledge, persuasion, decision, implementation, confirmation) and the rate of innovation
adoption (innovator, early adopter, early majority, late majority, laggard). Analyze the role that
opinion leaders play in the adoption process. Write coherent arguments based on evidence

from real-world examples to support the hypothesis. {FN-Reading 1,269 FNWriting 149}

20) Analyze case studies of stakeholder resistance to change, identify the causes, and propose

measures for overcoming resistance. {FN-Reading 26,8, FN-Writirg 19}

21) Compare and contrast theories of persuasion and influence (reciprocity, commitment, social
proof, liking, authority, scarcity) and apply these theories to agricultural sales and marketing

communications. FN-Reading5}

22) Synthesize the understanding of stakeholder resistance, adoption models, and persuasion
theories. Develop a sales plan for a new agricultural product or service (such as commodity
trading to farmers). Deliver a focused, coherent presentation on the plan. {fN-Reading 127

]
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Standards Alignment Notes

*References to other standards include:

NRaading:

Page 5

SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate

in a Supervised Agricultural Experience program to practice and demonstrate the knowledge

and skills learned in their agriculture courses.

AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content

Standards: Students engaged in activities outlined above should be able to demonstrate fluency

in Standard CS at the conclusion of the course.

P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework

helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

FIRST TO THE TOP
Agricultural Business and Finance

Primary Career Cluster: Agriculture, Food and Natural Resources

Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
Organizational Leadership and Communications (5956)
1

2

This course satisfies one of three credits required for an elective focus
Graduation Requirements: when taken in conjunction with other Agriculture courses. In addition,
this course satisfies the Personal Finance requirement for graduation.

This is the fourth and final course in the Agribusiness program of
Sequence: study.
FFA: http://www.tnffa.org
Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov
All Agriculture students are encouraged to participate in a Supervised
Coordinating Work-Based Agricultural Experience (SAE) program. In addition, Teachers are

Learning: encouraged to use embedded WBL activities. For information,
visit https://tn.gov/education/topic/work-based-learning.

Available Student Industry
i .. None
Certifications:

A statewide dual credit challenge examination exists for this course
Dual Credit or Dual for students to earn dual credit at Tennessee public postsecondary

Enrollment Opportunities: institutions that offer agriculture. For more information, please visit
http://www.tn.gov/education/opca/.

Teachers must attend the state approved training to teach personal
Certifications/Training: finance for this course to satisfy the personal finance requirement.
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-

Course Description

Agricultural Business and Finance is an applied course that addresses the economic and business
principles necessary to operate a successful agribusiness. The course covers a wide range of topics in
business, finance, economics, and management. Upon completion of this course, proficient students will
have learned to apply the principles drawn from these topics toward activities that support their own
business aspirations in the agriculture industry. Standardsinthis-course-are-alighed-with-Fennessee

aa A sevinTFechniea ubie Sy ate and
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Agrlcultural Business and F/nance is a dual credit course with statewide articulation.

Program of Study Application

This is the fourth and final course in the Agribusiness program of study. For more information on the
benefits and requirements of implementing this program in full, please visit the Agriculture, Food and
Natural Resources website at https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
resources.

Course Standards

History and Evolution of Agribusiness

1)

2)

3)

Saving,

4)

5)

6)
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Explore the evolution of agribusiness in the United States by describing the modern agribusiness
sectors and identifying historical milestones impacting their development. Using local job
postings and labor and workforce data, research occupations in agribusiness and management,
and identify the knowledge, skills, and abilities necessary for employment. {FN-Reading1,2-9;

TR O

Write an informative essay that compares and contrasts different business and ownership
models of agribusinesses (such as proprietorships, partnerships, corporations, limited liability
companies, franchises, and cooperatives). Include the scope, economic impact, and future
trends of a specific type of agribusiness locally, regionally, nationally, and globally, citing specific

evidence from news articles or government publications. {FN-Reading-1—7TN-Writirg 2-8}

Demonstrate the ability to prepare basic personal and business records to complete taxes,
employment and SAE related applications, including resume, budgets, income statements,
balance sheets, cash flow statements, profit and loss statements, and equity statements. {FN

Investing, and Financing

Examine different forms of saving, investing, and financing by researching available financial
services at banks, credit unions, and savings and loans. Justify a selected financial service option
for a specific personal and/or agribusiness use by developing a claim and supporting it with

reasoning and evidence pulled from the financial institution.{FN-Reading 2 FN-Writing1,7-9)

Apply principles of consumer finance, savings, investing, and loans to develop personal and

agribusiness budgets. FN-Math-N-Q-A-SSE}

Using visual representations and mathematical equations, compare and contrast the differences
between personal, business, and farm financing, including but not limited to sources, terms, and
available risk management strategies (such as insurance, investments, and commodity trading).

Using quantitative reasoning and appropriate units, calculate simple and compound interest for

a given financing option. {FN-Reading 244 FN-Math-N-Q-A-CED-A-REH
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Recordkeeping and Accounting

7) Articulate the components of a business plan, and research exemplars from national or local
companies. Demonstrate the ability to prepare basic personal and business records, including
budgets, income statements, balance sheets, cash flow statements, profit and loss statements,

and equity statements. {FN-Reading 3 FN-Writing-4-FN-Math-N-Q}

8) Differentiate between bookkeeping and accounting. Justify the need for organized
recordkeeping processes as an integral part of a comprehensive management system.

9) Apply fundamental principles of financial recordkeeping to agribusiness planning, logistics, and
operations, including at a minimum the following:
a. Differentiating between fixed and variable costs
b. Determining pricing methods
c. Using general ledger and basic accounting principles (accrual vs. cash basis)
d. Calculating depreciation
e. Estimating simple and compound interest
(FN-Math-N-Q-A-CED-A-REH
10) Consult technical texts to research and generate connections regarding the relationships
between depreciation, taxation, and insurance. {fN-Reading 5}

Consumer Finance

11) Craft an argumentative essay that makes a claim about the importance of a specific responsible
personal finance practice in agribusiness. Develop claim(s) and counterclaim(s) fairly with
reasoning and evidence about the factors impacting credit and income. Include basic financial

management and financial security tips. {FN-Reading 2 TFN-Writing-1}

12) Examine essential principles of consumer finance by summarizing common banking procedures
and services, including establishment of personal and operating accounts. Compare and contrast
costs and benefits of financial services based on personal characteristics, wealth, debt, and risk

management. {FN-Reading 24 TN-Writing 7, 9)

Economics of Agribusiness

13) Explain how economic principles apply to agribusiness, including macro versus micro systems,
factors and effects of competition, inflation, pricing, and supply and demand relationships. {FN

] 7

14) Analyze the role of government in setting monetary, fiscal, and taxation policies that affect the
operations of agriculture businesses, including the sale of farm commodities. Investigate specific
crops and discuss how economic policies set by the government impact the pricing and sale of a
commodity, citing evidence from legislation and news articles. Determine the impact such

policies have on consumers and producers. {FN-Reading1-2-4,-5-FN-Writing 27FN-Math-S-1DB}

15) Assess the global impact of American commodities on world food markets. Select a commodity
produced in America and research foreign trade laws governing its sale. Make a claim about
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how these laws affect supply and demand in world economies, developing claim(s) and
counterclaim(s) with reasoning and evidence from governmental agencies, non-profits, and

news articles. (FN-Reading12-4,7-TFN-Writing 1,789}

Business Planning and Management

16) Assess the importance of entrepreneurship in society. Differentiate between characteristics of
successful and unsuccessful entrepreneurial endeavors. Evaluate methods for identifying
opportunities in entrepreneurship and outline the major steps in starting an agribusiness. {FN

17) Develop and present a comprehensive business plan for an agriculture-related business. Address
at minimum the following components: type of agricultural ventures, projected profits,
expenses, margins, returns on investment, and facilities and equipment needs. (FN-Witing 4N
Mas-b-2d

18) Analyze case studies to illuminate the specific challenges of running an agriculture-related
business. Determine the role that effective managerial skills play in an agribusiness venture to
hypothesize the appropriate managerial skills for a variety of operational issues. {FfN-Reading 7}

19) Summarize the history of agriculture-related policy development at the state and national
levels. Research and identify major regulatory agencies and outline the principle policies
governing modern agribusinesses, citing evidence from specific legislation. Compose an
argumentative essay to make a claim supporting or opposing a specific government regulation in

agriculture. FN-Reading 2-8: TN-Writing 1.7}
Standards Alignment Notes

*References to other standards include:

NRaading:
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SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate
in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.
AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content
Standards: Students engaged in activities outlined above should be able to demonstrate fluency
in Standards ABS and CS at the conclusion of the course.
P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Principles of Food Production

Agriculture, Food, & Natural Resources
Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
Agriscience (5957)

1
10

This course satisfies one of three credits required for an elective focus when
Requirements taken in conjunction with other Agriculture courses.
This is the second course in the Food Science program of study.
Sequence
FFA: http://www.tnffa.org
Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov
All Agriculture students are encouraged to participate in a Supervised
Coordinating Work- Agricultural Experience (SAE) program. In addition, Teachers are encouraged

Based Learning: to use embedded WBL activities. For information, visit
https://tn.gov/education/topic/work-based-learning.

Available Student

Industry Certifications:

Dual Credit or Dual There are no statewide dual credit/dual enrollment opportunities for this
Enrollment course. If interested in establishing a local opportunity, reach out to a local
Opportunities: postsecondary institution.

Teacher
Endorsement(s): 048, 150, 448
Required Teacher None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
Teacher Resources:
resources

Course Description
Principles of Food Production is an intermediate course in plant and animal agriculture for students
interested in pursuing careers in production agriculture or food science. Students study principles
related to plant and animal structural anatomy, systems physiology, economics of production, genetics
and biotechnology, and other management approaches associated with plant and animal production.
Upon completion of this course, proficient students will be prepared for more advanced coursework in
the Food Science program of study.
O nalich .-a'_--l Q ita

None

Approved April 10, 2015; Amended April 15, 2016
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Program of Study Appllcatlon

This is the second course in the Food Science program of study. For more information on the benefits

and requirements of implementing this program in full, please visit the Agriculture, Food, & Natural
Resources website at https://tn.gov/education/article/cte-cluster-agriculture-food-natural-resources.

Course Standards
Introduction to Plant and Animal Agriculture and Safety

1) Research the roles and contributions of plants and animals in meeting the food and fiber needs
of society using government agency data, news articles, and instructional resources. Identify and
describe in an informative text the different aspects of plant and livestock production (such as
product selection, site selection, optimal development, harvesting, and marketing), and examine

characteristics of occupations in the field. {FN-Reading1-TN-Writing 2}

2) Describe the scope and economic importance of plant and animal agriculture in the United
States and the world, using quantitative data compiled by government agencies and news
media. Summarize trends in crop and livestock production in Tennessee, citing information from

the Tennessee Department of Agriculture. {FN-Reading 12, FN-Writirg 49}

3) Review common laboratory safety procedures for tool and equipment operation in the food
science laboratories, including but not limited to accident prevention and control procedures.
Demonstrate the ability to follow safety and operational procedures in a lab setting and
complete a safety test with 100 percent accuracy. {FN-Reading3}

Principles of Plant Science for Agricultural Production

4) Differentiate between major plant species used for vegetable, forage, fruit, and agronomic crop
production. Describe basic principles of plant science needed to produce healthy crops for high

quality food products. {FN-Bielegy-H-7}

5) Identify and describe the general growth and development processes of crops used for food
production. Synthesize information from a range of sources to analyze plant anatomy,
physiology, genetics, and reproduction in the context of plant growth and productivity, including
the following:

a. Describe different plant types based on their anatomy and physiology

b. Investigate the relationship between form and function for the major plant structures

c. Examine the components of the plant reproduction system and identify specific
anatomical features on different species and varieties of plants

d. Demonstrate cross-breeding techniques to enhance identified traits and characteristics

] 7
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6) Relate principles of disease and parasite control to the health, growth, and maintenance of food
crops. Compare and contrast methods for disease and parasite controls, distinguishing between

prevention and treatment methods. FN-Bielegy-H-7}

7) Document, using either a chart, table, graph or graphic organizer, the optimum levels of specific
nutritional factors that influence plant health (such as pH, nitrogen, potassium, etc.). Identify
nutritional deficiencies and disorders and make recommendations for the safe production of

major food crops. {FN-Reading 7+ TN Biclogy-H7}
Principles of Soil Science for Plant and Animal Production

8) Evaluate the physical and chemical properties of soils needed for optimum food crop
production. Perform technical procedures to classify soils for agricultural production by
evaluating factors such as soil pH, texture, permeability, drainage class, soil depth, and water
holding capacity. Interpret test results and formulate conclusions regarding production use

suitability. FN-Reading-3}

9) Research the factors that influence soil erosion rates, and compare soil conservation practices
used for maintaining a healthy growing environment for plant and animal production. {FN

Neiting 7 TN Envi e ”

10) Analyze practices for land selection and conservation that ensure optimal productivity in crop
development and livestock operations. Using information from government agencies (such as
Tennessee Extension Service, Natural Resources Conservation Service), cite examples of best
management practices that ensure the appropriate use of land resources and maximize crop
yields and determine the extent to which evidence provided supports them. {FN-Readinrg-8;-TFN

iting - TN Envi i I

11) Identify environmental factors (such as climate and topography) considered in site selection to
ensure optimal production and economic return for plant and animal production, depending on

intended use and location (rural, suburban, and urban). f-N-EnvirenmentalScience 4}
Principles of Environmental Science for Plant and Animal Production

12) Research sustainable practices and principles applicable to food crop and animal production.
Craft an argumentative essay recommending management practices for a specific setting (rural,
suburban, urban) by developing a claim with reasoning and evidence that incorporate soil and

water conservation principles. {FN-Wxriting 147 TN-Ecology-6;FN-Environmental Science 47

13) Debate water, air, and noise pollution issues associated with agricultural production, and
recommend control measures for rural, suburban, and urban areas, citing evidence from specific
case studies. Demonstrate adherence to procedures for handling, storing, and disposing of
production waste in compliance with relevant laws and regulations in a variety of plant and

animal settings. (FN-Reading 3 TN-Writing - TN-Environmental Science 6,7}

Principles of Animal Science for Agricultural Production
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14) Identify the major breeds of production animals (such as cattle, sheep, goats, poultry, swine,
and specialty animals) and their associated food and fiber products, citing specific textual
evidence of characteristics. Explore the basic principles of animal science needed to produce
healthy livestock for high quality food and fiber products (such as nutrition, reproduction, and
breed selection). (TN Reading 1; TN Writing 9)

15) Identify and describe the general growth and development processes of production animals
used for food and fiber production. Analyze animal anatomy, physiology, genetics, and
reproduction in the context of animal growth and productivity, including the following:

a. Describe different animal types based on their anatomy and physiology

b. Examine the components of the animal reproduction system and identify specific
anatomical features on different species and varieties of production animals

c. Demonstrate understanding of cross-breeding techniques to enhance identified traits
and characteristics

TN Reading 9: T iting 8)

16) Research principles of disease and parasite control and relate them to livestock health, growth,
and maintenance. Recommend safe methods for disease and parasite prevention and

treatment, citing established scientific and industry guidelines. {FN-Reading 28 FN-Wiriting 79}

17) Use professional and academic journals and/or publications from UT and TSU Cooperative
Extension Service to research and document connections between proper nutrition and animal
health. Apply principles of proper nutrition to maximize livestock gains and cost efficiency, by:

a. Making specific diet recommendations, based on animal breed, available resources,
costs, and nutritional requirements and justifying recommendations with specific
textual evidence

b. Differentiating between various diet alternatives to determine which ration is most cost
effective to obtain maximum production

R 7 7

18) Summarize how heritability, selection intensity, and generation interval are important to genetic
change in production animals, including:
a. Explaining how each concept impacts genetic change
b. Comparing and contrasting characteristics of each as a tool for animal producers
C. Determlnlng how Iong it will take to get speC|f|c traits, using each method

Principles of Agribusiness for Plant and Animal Production

19) Identify and critique factors that influence the economics of crop and livestock production in the
United States and the world. Using informational texts and graphic illustrations published by
government agencies, interpret production costs for various types of plant and animal

operations that impact the wholesale cost of food. {FN-Reading4;FN-Writing 2,9}

20) Using local news media, advertisements, and information from production companies, explore
and compare marketing methods and strategies to develop opportunities for specialty plant and

animal products in niche markets. {FN-Reading-1,6,-8}
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21) Identify and describe the American factors impacting global commodity markets. Compare and
contrast, through debate, different factors that impact food prices in specific scenarios (such as
the impact of a war, economic sanctions, or weather on local food prices). {fN-Reading2,4}

Plant and Animal Biotechnology

22) Examine the role and importance of genetic principles in improving plant and animal
production. Summarize the important historical achievements in plant and animal
biotechnology. Research current and emerging plant and animal biotechnologies and craft an
argumentative essay to debate the use of biotechnology in production agriculture. Justify claims
surrounding the ethical, legal, practical, and economic issues related to food production and
biotechnology with evidence drawn from scientific and professional resources. {FN-Reading2-8;

FN-Writing 1,7}
Standards Alignment Notes

*References to other standards include:

N Raoadinga:

e  SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate

in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.

e AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content
Standards: Students engaged in activities outlined above should be able to demonstrate fluency
in Standards AS, BS and PS at the conclusion of the course.

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

FIRST TO THE TOP
Food Science and Safety

Primary Career Cluster: Agriculture, Food, & Natural Resources

Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
Course Code(s) 6115
Prerequisite(s) Principles of Food Production (6118)

1
Grade Level: 11

Graduation This course satisfies one of three credits required for an elective focus
Requirements when taken in conjunction with other Agriculture courses.
Programs of Study and _ . . .

This is the third course in the Food Science program of study.
Sequence

Aligned Student FFA: http://www.tnffa.org

Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov

All Agriculture students are encouraged to participate in a Supervised
Coordinating Work- Agricultural Experience (SAE) program. In addition, Teachers are
Based Learning: encouraged to use embedded WBL activities. For information,

visit http://tn.gov/education/cte/work based learning.shtml.

Available Student

Industry Certifications: None

Dual Credit or Dual There are no statewide dual credit/dual enrollment opportunities for this
Enrollment course. If interested in establishing local opportunities, reach out to a local
Opportunities: postsecondary institution.

LGCET A NG TG ER BN 048, 150, 448
Required Teacher
ipe s . . None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
Teacher Resources: resoUrces

Course Description

Food Science and Safety is an applied-knowledge course designed for students interested in careers in
food science. The course covers fundamental principles of food science, food safety and sanitation,
foodborne pathogens, and food-related standards and regulations. Upon completion of this course,
students will be versed in the technical knowledge and skills necessary for further education and careers
in food science. Standardsin-thiscourse areali 3 anda alish

Approved April 10, 2015; Amended April 15, 2016


mailto:Steven.Gass@tn.gov
http://www.tnffa.org/
mailto:Allie.Ellis@tn.gov
http://tn.gov/education/cte/work_based_learning.shtml
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-resources
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-resources

Program of Study Application

This is the third course in the Food Science program of study. For more information on the benefits and
requirements of implementing this program in full, please visit the Agriculture, Food, and Natural
Resources website at http://www.tn.gov/education/cte/AgricultureFoodNaturalResources.shtml.

Course Standards

Introduction to Food Science Industry and Careers

1)

2)

3)

4)

Using news media and relevant academic journals investigate current applications of food
science and describe the scope and economic importance of the food industry in the United
States, including imports and exports. Citing specific textual evidence, describe how the study of
food science and related sciences impacts quality of life and enhances a Supervised Agricultural

Experience (SAE) program. {FN-Reading1TN-Writing 8}

Use local news media, organizational websites, and real-time labor market information to
investigate occupations in food science. Compare and contrast the knowledge, skills, and
abilities necessary for employment, as well as the typical level of education required. {FN

] 77

Create a chart, table, or graphic to illustrate significant trends with regard to supply and demand
of food products across the world population, citing specific textual evidence from news media
and government agency reports. Identify and summarize common environmental and safety
concerns regarding food production and the food supply. {FN-Reading42—7FN-Writing 9N
Epi el 3)

Review common laboratory safety procedures for tool and equipment operation in the food
science laboratories, including but not limited to accident prevention and control procedures.
Demonstrate the ability to follow safety and operational procedures in a lab setting and
complete a safety test with 100 percent accuracy. {FN-Reading3}

Food Chemistry

5)

6)

7)

Page 2

Differentiate between each food group and compare and contrast their nutritive values. Explain
how chemical and physical properties of foods influence nutritional value and quality. Examine
the basic principles of proper nutrition, including the identification and evaluation of the six

essential nutrients needed for good health. (FN-Reading4:-TN-Writing 7 TFN-Chemistry-1)

Investigate and apply the concepts of basic chemical processes and interactions of constituent
components of foods. Through experimentation and observation, identify chemical properties
of food that are affected by production, processing, and storage. {FN-Reading-3}

Identify common food additives (preservatives, antioxidants, stabilizers, colors, and flavors) and
describe their general purposes. Synthesize information from academic journals and news
media to summarize safety issues associated with food additives, assessing the extent to which

the reasoning and evidence provided supported claims made. {FN-Reading 28 FN-Wiriting 8}


http://www.tn.gov/education/cte/AgricultureFoodNaturalResources.shtml

Food Microbiology

8) Examine the role of microorganisms in food products and evaluate the implications for human

consumption. FFN-Wiriting 7}

9) Research common microorganisms that cause fermentation, discuss the benefits or dangers of
fermentation in food products and processing. Develop an annotated chart that illustrates
fermentation techniques and the foods they are used to create, describing the basic chemical
principles of fermentation and the factors that affect the fermentation process. {FN-Reading2;

R
Food Preservation

10) Differentiate among the various microorganisms that cause food spoilage and determine their
life cycles. Compare and contrast the application of food preservation methods to prevent the
growth of microbes in food. Outline the processes for heating, refrigerating, and freezing for

food preservation. {FN-Reading 2 FN-Writing4)

Food Safety and Sanitation

11) Research and cite texts identifying types and general characteristics of microorganisms
associated with foodborne illnesses. Summarize safe food habits and practices by researching
proper procedures for safe handling, storage, preparation, and cooking; to compose a checklist
of general safety guidelines for different food groups, such as fruits and vegetables, red meat,

fish, eggs, and dairy products. {FfN-Reading 12 TN-Writing 4}

12) Describe procedures and inspection standards for sanitation in the food production industry.
Demonstrate in a live setting or in a presentation format the ability to follow procedures for
appropriate chemical selection, cleaning techniques, and insect and rodent control methods.
Identify concepts and principles that provide the scientific foundation for current food

sanitation standards. {FN-Reading 3 FN-Wiriting 7-8}

13) Research principles and applications of the Hazard Analysis and Critical Control Point (HACCP)
system and describe how they apply to food safety. Interpret food industry inspection standards
to assess conditions related to food safety and sanitation. Create a model HACCP plan including
a summary of procedures to control biological, chemical, and physical hazards in food

production. FN-Reading 234 FN-Writing 4}

Food Safety Laws and Regulations

14) Analyze state and federal laws and regulations governing food inspection standards, and argue
for their importance to public health, citing specific evidence from case studies to develop your
claim. Define the roles of state and government agencies responsible for the establishment and
enforcement of food safety regulations. Compose a narrative that interprets the regulations
governing the “Local Foods for Local Schools” program in Tennessee. {FN-Witing 12}

Food Science Trends and Issues
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15) Research major development trends in the food science industry by analyzing documents
authored by for-profit companies and lobbying organizations, defining the question each seeks
to address. Compare and contrast the use of advanced technologies in food production, such as
but not limited to biotechnology, irradiation, and genetically modified organisms (GMOs), citing
specific textual evidence. Summarize technology principles, process effects, and consumer
concerns, referencing the extent to which reasoning and evidence presented for each supports

specific claims. {FN-Reading 2,68}

16) Formulate a hypothesis regarding a current food science issue. Design and conduct an original
experiment to prove or disprove the hypothesis. Collect the appropriate data to evaluate claims,
synthesizing and communicating results within the broader context of food science. {FN-Wiiting

A

Standards Alignment Notes

*References to other standards include:

N Raoadinga:-

e SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate
in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.

e AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content

Standards: Students who are engaging in activities outlined above should be able to
demonstrate fluency in Standards CR, FPP, and PS at the conclusion of the course.
e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

FIRST TO THE TOP
Advanced Food Science

Agriculture, Food, & Natural Resources

Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
Food Science and Safety (6115)

1

2

This course satisfies one of three credits required for an elective focus when
taken in conjunction with other Agriculture, Food, & Natural Resources
courses.

This is the fourth and final course in the Food Science program of study.
Sequence:

FFA: http://www.tnffa.org
Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov

All Agriculture, Food, & Natural Resources students are encouraged to
Coordinating Work- participate in a Supervised Agricultural Experience (SAE) program. In
Based Learning: addition, Teachers are encouraged to use embedded WBL activities. For

information, visit http://tn.gov/education/cte/work based learning.shtml.

Industry Certifications:
Dual Credit or Dual There are no statewide dual credit/dual enrollment opportunities for this

Enrollment course. If interested in establishing a local opportunity, reach out to a local
Opportunities: postsecondary institution.

LCE AN E IS B 048, 150, 448
Required Teacher None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
Teacher Resources:
resources

Graduation
Requirements:

Course Description

Advanced Food Science is an applied course designed to prepare students for further education and
careers in food science and technology. This course covers advanced principles of food science,
characteristics and properties of food products, processing and grading techniques and skills, and food
labeling and packaging principles. Upon completion of this course, proficient students will be able to

pursue advan

ced training in food science at a postsecondary institution. Standardsinthis-course-are
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Program of Study Application

This is the fourth and final course in the Food Science program of study. For more information on the
benefits and requirements of implementing this program in full, please visit the Agriculture, Food, &

Natural Resources website at https://tn.gov/education/article/cte-cluster-agriculture-food-natural-

resources.

Course Standards

Introduction to Food Processing

1)

2)

3)

4)

Use local news media, organizational websites, and real-time labor market information to
investigate occupations in food science. Compare and contrast the knowledge, skills, and
abilities necessary for employment, as well as the typical level of education required. N

] 77

Summarize how principles of food science are applied for the conversion of agricultural
commodities into consumer products. Determine how food safety techniques applied in the
home, at retail establishments, and in industrial food processing environments benefit human

health, f--Peading 240 M itina O

Review common laboratory safety procedures for tool and equipment operation in the food
science laboratories, including but not limited to accident prevention and control procedures.
Demonstrate the ability to follow safety and operational procedures in a lab setting and
complete a safety test with 100 percent accuracy. {FN-Reading3}

Demonstrate the ability to prepare basic personal and business records to complete taxes,
employment, and SAE related applications, including resume, budgets, income statements,
balance sheets, cash flow statements, profit and loss statements, and equity statements. {FN

Processing and Evaluation of Red Meat

5)

6)

7)

Page 2

Identify major species and breeds of livestock utilized for red meat production. Describe the
fabrication, processing, packaging, and quality analysis of red meats and their by-products.

Explain carcass preparation and fabrication procedures and identify associated equipment,
safety, sanitation, and quality control procedures. Demonstrate in a live setting orin a
presentation format the ability to identify wholesale and retail cuts of meat and meat by-
products, and correlate them to major muscle groups. {FN-Reading3}

Analyze the United States Department of Agriculture (USDA) inspection and grading procedures
and compose an argumentative essay justifying their purpose in the food industry, developing
claim(s) and counterclaim(s) with specific evidence from case studies found in news media.
Describe the principles of quality and yield grading. Demonstrate in a live setting or in a


https://tn.gov/education/article/cte-cluster-agriculture-food-natural-resources.
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-resources.

presentation format the ability to perform the evaluation and grading of carcasses, wholesale
cuts, and retail cuts to determine maturity, final quality grade, and final yield grade, and provide

written and oral justification for evaluation conclusions. {FN-Reading1-3-FN-Wiriting 14,9}

8) Demonstrate in a live setting or in a presentation the ability to perform methods of further
processing fabrication for processed and value added products including comminuted meat
products, emulsions, and cured meats. Using quantitative reasoning and appropriate units,
calculate proper meat product formulations based upon required protein levels and USDA

allowances for various products. {FN-Reading-3;FN-Math-N-Q}

Processing and Evaluation of Milk and Dairy Products

9) Identify major breeds of livestock utilized for dairy production. Describe the products, by-
products, processing, packaging, and quality analysis associated with each breed.

10) Summarize milk quality test and testing procedures in an explanatory narrative. Demonstrate in
a live setting or in a presentation the ability to perform quality evaluations of milk and dairy
products, providing written and oral justification for evaluation conclusions. {FN-Reading2-3:

TR e e

11) Describe milk preparation and processing procedures, addressing procedures specific to
equipment, safety, sanitation, and quality control. Analyze the composition of milk and examine
concepts and principles that verify the scientific foundation for the pasteurization process. {FN\

] 7

12) Identify varieties and characteristics of cultured and frozen milk products. Demonstrate in a live
setting or presentation the ability to follow procedures used to process buttermilk, yogurt, and

ice cream, attending to appropriate ratios and units. FN-Readirg-3:-TN-Math-N-Q}

13) Identify varieties, characteristics, and classifications of cheeses. Demonstrate in a live setting or
presentation format the ability to follow procedures used to process, classify, and grade cheese,

attending to appropriate ratios and units. {FfN-Reading-3;FN-Math-N-Q}
Processing and Evaluation of Poultry, Eggs, and Fish

14) Identify major poultry breeds and fish species utilized for meat and egg production. Describe the
fabrication, processing, packaging, and quality analysis of poultry meat, eggs, and fish. {FN

Reading -3}

15) Compare and contrast the carcass preparation and fabrication procedures in poultry and fish,
addressing procedures specific to equipment, safety, sanitation, and quality control.
Demonstrate in a live setting or in a presentation the ability to identify retail cuts of poultry, fish,

and related by-products. {FN-Reading-3}

16) Outline the United States Department of Agriculture (USDA) inspection procedures and system
for classes, standards, and grades of poultry products and fish. Demonstrate in a live setting or
in a presentation the ability to perform the evaluation and grading of carcasses and parts of
chickens and turkeys, pre-cooked, further processed, and poultry meat products, providing
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written and oral justification for evaluation and grading scores. Evaluate and grade eggs for
interior and exterior quality and provide written and oral justification for evaluation conclusions.

{TN-Reading 3: TN-Writing 14}
Processing and Evaluation of Vegetables, Fruits, and Nuts

17) Explain the processing, packaging, and quality analysis of vegetables, fruits, nuts and their by-
products.

18) Describe preparation and processing procedures for vegetables, fruits, nuts, and their by-
products, addressing procedures specific to equipment, safety, sanitation, and quality control.
Research and cite texts explaining the use of various monitoring systems to appraise food

quality, such as the Brix scale. FN-Reading1,-8;-FN-Wiitirg47}
Food Product Packaging and Labeling

19) Identify laws regulating the packaging and labeling of food products, and summarize industry
requirements in an explanatory text. Demonstrate in a live setting or in a presentation the
ability to perform packaging and labeling procedures for different food products. {(FN-Reading2;

2R e a1

20) Research storage and transportation issues pertaining to packaged food products and the extent
to which noted evidence and reasoning justifies implications for safety and quality, citing

specific examples from news media and academic journals. FN-Reading 16,8 FN-Writing 7-9}
Food Product Marketing

21) Write an informative essay illustrating the application of fundamental economic principles such
as supply, demand, and profit to the food science industry. Describe marketing considerations
and methods of merchandising food products. Discuss how quality and yield grade factors affect
product marketing. Revise, edit, and rewrite essay with peer feedback. {FN-W-riting2,-5}

22) Develop a food product and create a processing, packaging, and marketing plan incorporating

the skills learned in this course. {FN-Writing 24}
Consumer Issues

23) Review data from news media and company product recall notices to explore consumer
satisfaction issues. Cite specific evidence to assess the impact of organic, natural, ethnic,
religious-based, and other specialized processing methods in the food industry. Compare and
contrast the advantages and disadvantages of value added and specialty products and conduct
research to evaluate and summarize consumer interest and trends related to these products.

] 7

24) Investigate the food product development process. Evaluate the use of food batch procedures
for the purpose of economic efficiency. Describe the application of sensory evaluation methods
to test food product flavor, appearance, and texture by quantitative description and simple

difference testing. {FN-Witirg-8:-TFN-Math-N-Q}
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25) Identify consumer concerns related to food quality and safety (such as antibiotic use, genetically
modified organisms (GMOs), pesticide use, and food borne illnesses), and discuss the economic
implications when low-quality and unsafe foods enter the market.

Standards Alignment Notes

*References to other standards include:

NRaading:

Practice.
e SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate

in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.

e AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content
Standards: Students engaged in activities outlined above should be able to demonstrate fluency
in Standards ABS, CS, and FPP at the conclusion of the course.

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically alignhed, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Principles of Plant Science and

Hydroculture

e ELGASETCET NG [T ETE Agriculture, Food, & Natural Resources

Consultant: Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
Course Code(s): 6119
Prerequisite(s): Agriscience (5957)
1

Grade Level: 10
Graduation This course satisfies one of three credits required for an elective focus when
Requirements: taken in conjunction with other Agriculture courses.
P f

WCLLE DA T ELL This is the second course in the Horticulture Science program of study.
Sequence:
Aligned Student FFA: http://www.tnffa.org
Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov

All Agriculture students are encouraged to participate in a Supervised

Coordinating Work- Agricultural Experience (SAE) program. In addition, Teachers are encouraged
Based Learning: to use embedded WBL activities. For information,

visit https://tn.gov/education/topic/work-based-learning.

Available Student
Industry Certifications:
Dual Credit or Dual There are no statewide dual credit/dual enrollment opportunities for this
Enrollment course. If interested in establishing a local opportunity, reach out to a local
Opportunities: postsecondary institution.

Teacher
Endorsement(s):

Worker Protection Standard (WPS) for Agricultural Pesticides

048, 150, 448

While not required to teach the course, teachers who use a greenhouse
Required Teacher facility or an outdoor lab (cold frame, nursery, etc.) that uses any type of
(o1 il L TALE -3 chemical (with an EPA label) must have the Commercial Pesticide
Applicators License for C10 and C15.
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
resources

Teacher Resources:

Course Description

Principles of Plant Science and Hydroculture focuses on essential knowledge and skills related to the
science of plant growth. This course covers principles of plant health, growth, reproduction, and
biotechnology, as well as fundamental principles of hydroponics and aquaponics. Upon completion of
this course, proficient students will be prepared for more advanced coursework in horticulture science.
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Program of Study Application

This is the second course in the Horticulture Science program of study. For more information on the
benefits and requirements of implementing this program in full, please visit the Agriculture, Food, and
Natural Resources website at https://tn.gov/education/article/cte-cluster-agriculture-food-natural-

resources.

Course Standards
Safety

1) Differentiate general occupational safety prevention and control standards as related to the
plant science and hydroculture industry. Apply concepts of safety procedures to complete safety
test with 100 percent accuracy. Obtain the worker protection standards student industry

certification. {FN-Reading-3}

Plants, Society, and the Environment

2) Investigate the roles of cultivated plants in meeting the food, fiber, fuel, medicinal, aesthetic,
and occupational needs of society. Identify and describe, in an informative text, the different
domains of the horticulture industry, and examine current issues and trends affecting
professionals in the field. Cite specific textual evidence from government publications and news

media. {(FN-Reading1;FN-Writing 2,78}

3) Summarize the impact and patterns of environmental factors on plant biodiversity by examining
research from academic journals, news articles, and government publications. Describe
important characteristics of the relationships between plants and other organisms, including
basic plant human interactions, pIant -animal interactions, and plant adaptatlon (—'FN—Read-mg—Z—

Principles of Soil Science

4) Evaluate, citing specific textual evidence, the physical and chemical properties of soils in an
informative text. Perform technical procedures to classify soils by evaluating biotic and abiotic
factors such as soil pH, texture, permeability, and water holding capacity. Interpret test results
to identity deficiencies and formulate appropriate corrective actions. {FN-Readinrg-3}

5) Describing factors that influence soil quality and erosion. Assess the extent to which reasoning
and evidence presented in news articles or case studies support the use of a specific soil
conservation practice for maintaining healthy growing media for plants. {FN-Reading-8; N

Nriting 2 7)
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6) Cite specific textual evidence for the analysis of land selection and conservation practices that
ensure optimal productivity and stewardship. Identify factors that affect site selection for plant
growth and draw evidence from multiple authoritative sources to appraise and justify
management practices that ensure appropriate use of land resources. {FN-Reading 18N

Plant Structure and Function

7) Integrate print and digital sources to create a model depicting the parts of plant cells. Examine

the structure and outline the functions of plant cell organelles. {FN-Reading27FN-Bislogy-+L
FN-Bielogy H174)

8) Analyze plant anatomy and physiology and relate key concepts to the processes and
requirements involved in plant growth and productivity. {FN-Bislegy-H-6,7}

Plant Nutrition

9) Analyze the nutrient requirements of plants and assess the importance of essential plant
nutrients to plant growth and development. Use visual representations to illustrate the chemical
and biological processes, including photosynthesis, that make nutrients available to plants for

growth and maintenance. FN-Writing4,-9;-TN-Bielogy-H-7}

10) Justify the use of fertilizers as a source of essential plant nutrients. Calculate fertilizer
formulations and perform different methods of fertilizer application. {FN-Reading1,-3:-FN-Math

N-Q}

11) Research the nutritional factors that influence plant health to identify nutritional deficiencies
and disorders. Compile observations to distinguish between the signs of nutrient deficiency in
plants and defend recommendations for appropriate treatments. {FN-Bielegy-H-7}

Plant Diseases and Pests

12) Research the principles of disease and pest control to plant health, growth, and maintenance.
Analyze the effects of different types of plant pests and diseases; prescribe methods for pest

and disease prevention and treatment. {FN-Reading2}

13) Demonstrate understanding of common classes of chemicals used for pest management. Gather
and evaluate information regarding PPE (Personal Protective Equipment) for chemical
application and demonstrate appropriate use of PPE. Create a checklist for safe storage and

handling of pesticides. {FN-Reading-3:-TNWiriting 4}
Plant Breeding and Genetics

14) Analyze the reproductive structures in plants and describe how they function in both sexual and

asexual plant reproduction. FN-Bielegy-H-7}

15) Investigate the role of DNA, heritability, and genetic applications in plant breeding and compose
an informative essay that describes how mutation, gene flow, and adaption influence plant
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populations. Identify desirable traits in various plant species and predict the probable outcome

of genetic crosses based on Mendel’s laws. {FN-Reading-3:-TN-Writing 27 TN-Biclogy+4-TN
Biology- -4}

Plant Biotechnology

16) Distinguish the branches of science that influence plant biotechnology and summarize important
historical achievements. Examine the role and importance of genetic principles to improving
plant characteristics and perform basic plant DNA extraction procedures. {FN-Readirg2-3-FN

iting4: TN Bio! INBi }

17) Research current and emerging plant biotechnologies and construct an argumentative essay to
support a claim supporting or opposing the use of a specific biotechnology in horticulture.
Justify and debate ethical, legal, and economic issues surrounding plant biotechnology. {FN

Fundamentals of Hydroponics and Aquaponics

18) Evaluate the significance of hydroponics and aquaponics technology as related to sustainable
practices and principles. Compare and contrast production systems and techniques utilized in
the hydroponics and aquaponics fields, including structures and equipment, production

methods, and common crops. {FN-Ecelegy-6:-FN-Environmental-Science 7}

19) Assess the functions, attributes, and desirable properties of soilless growing media. Write an
informative essay to describe the major components of soilless media, identifying basic physical

and chemical characteristics. {FN-Reading-S;TN-Wiiting2)

20) Apply concepts learned in this course to visually identify common plant and animal species used
for hydroponic and aquaponic production, and distinguish between their structural and
physiological differences, as well as their specific production applications. {FN-Reading-3:—N

Risleg-g)

21) Examine the role that water chemistry plays in the development of water quality for plant
production. Demonstrate the ability to perform common tests to evaluate water quality factors
including pH, hardness, ammonium, nitrate, nitrite, dissolved oxygen, and ammonia levels. {FN

Peogding 2ot b0l

22) Analyze the effects of environmental conditions on aquatic plant and animal life. Adjust water
quality factors by using quantitative reasoning and appropriate units to calculate proper

formulations of chemicals based upon label directions. {FN-Reading 3+ FN-Math-N-Q:-TN-Biclogy
12 TN-Bioclogy- -2}
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Standards Alignment Notes

*References to other standards include:

NRaading:

e SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate
in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.

e AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content

Standards: Students engaged in activities outlined above should be able to demonstrate fluency
in Standards BS and PS at the conclusion of the course.
e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP

Greenhouse Management

Primary Career Cluster:

Consultant:
Course Code(s):
Prerequisite(s):
Credit:

Grade Level:
Graduation
Requirements:
Programs of Study and
Sequence:

Aligned Student
Organization(s):

Coordinating Work-
Based Learning:

Available Student
Industry Certifications:

Dual Credit or Dual
Enrollment
Opportunities:

Teacher
Endorsement(s):

Required Teacher
Certifications/ Training:

Teacher Resources:

Course Description

Agriculture, Food, & Natural Resources

Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
5954

Principles of Plant Science and Hydroculture (6119)
1

11

This course satisfies one of three credits required for an elective focus
when taken in conjunction with other Agriculture courses.

This is the third course in the Horticulture Science program of study.

FFA: http://www.tnffa.org

Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov

All Agriculture students are encouraged to participate in a Supervised
Agricultural Experience (SAE) program. In addition, Teachers are
encouraged to use embedded WBL activities. For information, visit
https://tn.gov/education/topic/work-based-learning.

Worker Protection Standard (WPS) for Agricultural Pesticides

A statewide dual credit challenge examination exists for this course for
students to earn dual credit at Tennessee public postsecondary institutions
that offer agriculture. For more information, please

visit http://www.tn.gov/education/opca/.

048, 150, 448

While not required to teach the course, teachers who use a greenhouse
facility or an outdoor lab (cold frame, nursery, etc.) that uses any type of
chemical (with an EPA label) must have the Commercial Pesticide
Applicators License for C10 and C15.
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
resources

Greenhouse Management is an applied-knowledge course designed to prepare students to manage
greenhouse operations. This course covers principles of greenhouse structures, plant health and growth,
growing media, greenhouse crop selection and propagation, and management techniques. Upon
completion of this course, proficient students will be equipped with the technical knowledge and skills
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needed to prepare for further education and careers in horticulture production. Greenhouse

Management is a dual credit course W|th statewide artlculatlon Standapd&m—th&eeewsea#eahgned

Program of Study Application

This is the third course for the Horticulture Science program of study. For more information on the
benefits and requirements of implementing this program in full, please visit the Agriculture, Food, &
Natural Resources website at https://tn.gov/education/article/cte-cluster-agriculture-food-natural-

resources.

Course Standards
Greenhouse Industry Introduction

1) Analyze the global nature of the horticulture industry and assess the economic impact and
technological advancements associated with greenhouse production practices. Create a timeline
to summarize the history and development of the greenhouse production industry, citing

specific textual evidence. FN-Readirgd2-TFN-Writing-4}

2) Accurately maintain an activity recordkeeping system and apply proper financial recordkeeping
skills as they relate to a greenhouse industry. Demonstrate the ability to analyze records by
generating reports and completing related applications (i.e., employment application, efficiency

reports, SAE applications, and profit and lost statements). {FN-Reading-S-TFN-Writing 2,9}

3) Apply the concepts of occupational safety and industry safety prevention and control standards
by interpreting information from industry manuals.

a. Assess the purpose of worker protection standards and obtain the worker protection
standards student industry certification.

b. Review common laboratory safety procedures for tool and equipment operation in
horticulture laboratories, including but not limited to accident prevention and control
procedures. Demonstrate the ability to follow safety and operational procedures in a lab
setting and complete a safety test with 100 percent accuracy.

{TN-Reading 3}
Greenhouse Design, Construction, and Components
4) Describe characteristics of successful greenhouses and create a list of factors for planning and
designing greenhouse facilities. Factors must include physical location, market potential,

utilities, climatic conditions, and production goals. {FN-W-iting-4}

5) Classify greenhouse structures by comparing and contrasting greenhouse construction
materials, including but not limited to frames, coverings, and glazing materials. Justify selection
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of greenhouse construction materials based on cost effectiveness, stability, maintenance, and

function. (FN-Reading-8,-9-TN-Writing 9}

6) Create an annotated model representing research-based practices in greenhouse planning and
design and justify the process outlined in the model. The design must include at least the
following items: structure materials, layout, lighting, bench arrangements, traffic flow, and

physical location. (FN-Reading7TFN-Writing 4,8}

7) Compare general maintenance and upkeep requirements for a variety of greenhouses in
relation to the type of structure and associated systems. Create a checklist of prescribed
maintenance, preventative maintenance, monitoring, and troubleshooting schedules for
greenhouse facilities and equipment. Demonstrate the mechanical skills needed for the general
maintenance and repair of greenhouses and associated systems (such as basic wiring, plumbing,

and general construction). {FN-Reading 2,3 FN-Writing 4,8}

Growing Media

8) Compare and contrast the attributes of growing mediums. Write an informative essay to
describe the major components of soil, and identify basic physical and chemical characteristics

of soil including structure and texture. {FN-Reading- 9 TN Wiriting 2}

9) Identify and provide written justification to describe the effects of soil and soilless composition
(pH, organic matter content, and mineral content) on plant health and growth. Perform basic
soil sampling and testing techniques and interpret test data to formulate corrective actions as

needed. {N-Reading 13- TN-Writing 7-9;- TN-Math-S-1D}

10) Explain the principles of media preparation; develop a check sheet to guide media preparation.
Describe the purpose, methods, and importance for sterilizing media. Compare and contrast the

cost effectiveness of premix and personal mix media to soil media.{FN-ReadingZ-FN-Writirg-8)

Plant Structure, Function, and Growth

11) Apply concepts of scientific taxonomy and industry-specific terminology in distinguishing
different species and types of plants. Create a visual chart, brochure, or fact sheet that identifies
common plant species used in greenhouse production by classification, care, and use. N

Reading 4}

12) Research the basic plant structure components and create an illustrative plant model to identify
and differentiate among components. Demonstrate a working knowledge of plant physiology,
including:

a. The relationship between form and function for major plant structures
b. The anatomical and physiological differences of specific plant species

{FN-Biclogy- 17}

13) Select relevant technical information to analyze and support claims regarding the relationships
between light, temperature, and water on plant growth. Draw conclusions about the
interrelationships between plant life processes (such as photosynthesis, respiration, and

transpiration), plant growth, and maintenance. {FN-Readirg-8;-FN-Biclogy-+2-TFN-Bielegy-H-7}
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14) Compare and contrast current industry approved methods to regulate plant growth including,
but not limited to, environmental, physical, genetic and chemical. Demonstrate in a live setting
or in a presentation the ability to apply the best growth regulator to specific plants to obtain

selected outcomes.{FN-Reading3,-8,-9:- TN-Biclegy-H-7}

Plant Nutrition

15) Analyze the nutrient requirements of plants and assess the importance of the 17 essential plant
nutrients for plant health. Identify the chemical and biological processes needed to make
nutrients available for growth and maintenance, and distinguish among nutrient deficiency and

toxicity signs and symptoms in plants. {FN-Bielegy-H-7}

16) Research case studies to cite specific textual evidence determining the significance of safety
hazards associated with fertilizer use. In an informative essay, justify the use of different
precautions for the prevention or management of hazards and evaluate the efficacy of

prevention measures. {FN-Reading 18,9 TN-Writing 2-4,7-9}

17) Identify the basic types of fertilizers and their applications for greenhouse production crops.
Differentiate the effects of fertilizer ratios on plant growth and health to hypothesize possible
outcomes of each ratio. Calculate proper formulations of fertilizers based upon label directions
using systems of equations. Demonstrate in a live setting or in a presentation the ability to
follow fertilizer label procedures precisely as they pertain to selection, handling, application,

storage, and disposal. {FN-Reading3+TN-Math-N-Q-A-CED)

Plant Propagation

18) Differentiate between the methods of sexual and asexual plant propagation by summarizing
valid research. Compare and contrast the different techniques of propagation, explaining
advantages and disadvantages of each in an informative text. Conduct at least the following:
cutting, budding, layering, sowing, germination rate calculation, and seed viability. (FN-Reading

Environmental Control Systems

19) Assess the procedures required for producing multiple commercial plant species in a controlled
environment, and apply these procedures to produce a variety of specific greenhouse crops.
Evaluate environmental factors that affect greenhouse crops to justify management methods.

TN Reading 2; TN-Wsiti

20) Evaluate the greenhouse climate and recommend the proper climate control equipment to
maintain an optimum growing climate, including but not limited to ventilation, humidifiers,
heating, cooling, and shading. Provide written justification for each recommendation.{FN

Writing 14,
21) Demonstrate effective methods to meet water requirements for healthy plant growth. Examine

and explain how water pH influences plant growth. Research from multiple technical texts the
function and operating principles of greenhouse irrigation systems (such as misting, drip, and
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overhead systems) to meet watering requirements for the purposes of maintaining optimum

moisture level for a variety of plants. (FN-Reading-3:- TN Wiriting 8- TN-Biclogy-H-7}

Diseases, Disorders, and Pests

22) Determine the economic and aesthetic impact of plant diseases, disorders, and pests. Identify
and diagnose the symptoms of common plant diseases, disorders, and pests, and summarize
methods of prevention, treatment, and control by drawing evidence from informational texts

and relevant scientific literature. {FN-Writing2,-9;-TN-Bislegy-H-7}

23) Identify the types of pesticides and their applications for greenhouse production. Research the
safety hazards associated with pesticide use for multiple greenhouse pesticides. Calculate
proper formulations of pesticides based upon label directions for specific pests by creating
systems of equations that describe numerical relationships. {FN-Reading1TN-Writing+-47-9;
TR AaEh-h oA SRR

24) Demonstrate in a live setting or in a presentation the ability to follow pesticide procedures
precisely according to label and safety guidelines, including selection, handling, personal
protective equipment (PPE), application, storage, and disposal. {FfN-Reading-3}

25) Evaluate the basic principles and assess the overall effectiveness of integrated pest
management (IPM) for controlling greenhouse pests and diseases. Compare with traditional
chemical controls.

Hydroponic Applications

26) Examine the roles of hydroponic systems in greenhouse crop production. Describe essential
elements of hydroponic systems; explore recent trends and advancements to design a

hydroponic system for a specific greenhouse crop. {FN-Reading - FN-Writing-8}

27) Apply basic principles of hydroponics to compare hydroponic and soil-based growing methods for
providing nutrients to plants. Summarize the advantages and disadvantages of using soilless

media systems to evaluate the efficacy for specific crops. (FN-Reading 7 TFN-Writing 8}

Greenhouse Business Management

28) Debate laws and regulations affecting horticulture businesses. Demonstrate the use of general
business and recordkeeping skills necessary to manage a horticultural business, including but not
limited to marketing, advertising, product displays, scheduling, inventory control, merchandise

handling and profit and loss statements. {FN-Readirg1-9-FN-Writirg 2,9}

29) Research, develop, and implement greenhouse production schedules for a representative
sampling of greenhouse crops that includes at least the following: plant selection, plant material
cost (seed, plug, cuttings), growth media, fertilizers, water, testing kits, pricing guides, profit

margin, labor, and other expenses. {FN-Reading-3; FN-Writing 4 TN-Math-S-ID-Medeling)
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Standards Alignment Notes

*References to other standards include:

N-_R

e SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate
in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.

e AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content

Standards: Students engaged in activities outlined above should be able to demonstrate fluency
in Standards ABS.03, ABS.07, CS, PS.01, PS.02, and PS.03 at the conclusion of the course.
e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Landscaping and Turf Science

Agriculture, Food, & Natural Resources

Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
Greenhouse Management (5954)
1
2

This course satisfies one of three credits required for an elective focus
Requirements when taken in conjunction with other Agriculture courses.

This is the fourth and final course in the Horticulture Science program of
Sequence study.

Aligned Student FFA: http://www.tnffa.org
Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov
All Agriculture students are encouraged to participate in a Supervised
Coordinating Work- Agricultural Experience (SAE) program. In addition, Teachers are
Based Learning: encouraged to use embedded WBL activities. For information, visit
https://tn.gov/education/topic/work-based-learning.
Available Student Worker Protection Standard (WPS) for Agricultural Pesticides; Tennessee
Industry Certifications: Certified Nursery Professional Certification
Dual Credit or Dual There are no statewide dual credit/dual enrollment opportunities for this
Enrollment course. If interested in establishing a local opportunity, reach out to a local
Opportunities: postsecondary institution.

Teacher
Endorsement(s): 048, 150, 448
Required Teacher None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
Teacher Resources:
resources.

Course Description

Landscaping and Turf Science is a applied course designed to provide challenging academic standards
and relevant technical knowledge and skills needed for further education and careers in landscape
design, maintenance, and turf management. Content includes site analysis and planning, principles of
design, and plant selection and care techniques. Upon completion of this course, proficient students will

be prepared to pursue advanced study of landscaping and turf science at a postsecondary institution.

aa A g aracy
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Program of Study Application

This is the fourth and final course in the Horticulture Sciences program of study. For more information
on the benefits and requirements of implementing this program in full, please visit the Agriculture,
Food, & Natural Resources website at https://tn.gov/education/article/cte-cluster-agriculture-food-
natural-resources.

Course Standards

Introduction to Landscaping and Turf Management

1)

2)

Gather and analyze labor data from sources such as the United States Bureau of Labor Statistics
and the Tennessee Department of Labor to predict the employment outlook in landscaping and
turf management careers. Summarize the interpersonal, business, and technical skills needed
for a career in landscaping or turf management. Develop a resume for a selected occupation
that includes documented development of industry-related skills (i.e., work experience, SAE

records, and proficiency applications). {FN-Reading 2 FN-Writing 49}

Explain general occupational and horticulture industry safety standards. Identify commonly used
machinery and equipment and develop a checklist of associated safety and maintenance
procedures. Assess the purpose of worker protection standards, complete required safety tests
with 100 percent accuracy, and obtain the worker protection standards student industry

certification. {FN-Reading-3}

Tree and Shrub Selection and Maintenance

3)

4)

Develop illustrative models that identify the basic parts of trees and shrubs. Demonstrate the
ability to visually identify and distinguish between common tree and shrub species used for
landscaping and describe research-based practices in harvesting, transportation, transplanting,

and care. {FN-Reading 7- TN-Writing 4,-8; TN-Biology H7)

Using descriptive text, summarize methods for general care and maintenance of trees and
shrubs, including planting, pruning, mulching, and fertilizing techniques. Drawing on research
and technical data, justify the importance of site evaluation, preparation, and consideration of

hardiness zones in the selection of trees and shrubs. FN-Reading2-3:-TN-Writing 2}

Plant Selection and Maintenance

5)

6)

Page 2

Visually identify and distinguish among common ground cover, vines, and plants used for
landscaping. Differentiate function, form, and growth requirements for common perennials,
annuals, and biennials.

Assess methods for general care and maintenance of ground cover, vines, and plants, including
planting, pruning, mulching, and fertilizing techniques. Recommend specific vines and ground
covers to solve special landscaping issues, and justify recommendations in an argumentative

text citing textual and technical evidence. {FN-Reading 2, FN-Witing 1)
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Turf Grass Selection and Maintenance

7) Cite specific textual evidence to compare and contrast the functions and components of turf
grasses of common turf grass species. Demonstrate the ability to visually identify and distinguish
between turf grass species and cultivars and compose an argument justifying their applications

for specific uses. {FN-Reading 1 TN-Writing 1.9}

8) Describe methods for the establishment and maintenance of turf grasses, including soil
preparation, installation, water, nutrient and pH needs, and fertilizing techniques, attending to
appropriate ratios and calculations. Draw conclusions about the importance of site selection,
site preparation, and consideration of hardiness zones in the selection of turf grass species and

cultivars. (FN-Reading-3,9}

9) Evaluate and compare special management needs of residential, commercial, and sports turf.
Identify management practices and associated equipment requirements for mowing, irrigation

and weed, disease, and fungus control for common turf grass species. {FN-Reading 13- FN-Math
N-Q}

Commercial Interior Plantscaping

10) Identify and classify basic ornamental flowers and plants (i.e. potted, cut) used for the
commercial interior plantscape, and summarize their propagation, installation techniques, and
maintenance requirements, citing applicable technical texts. Drawing on knowledge acquired in
previous courses, demonstrate in a live or presentation format the ability to construct an
interior display using a variety of plant materials, including but not limited to foliage, flowering

plants (both cut and potted), live, and permanent/silk plants. {FN-Reading 2- TN-Biclogy- 17}

11) Identify and recommend effective management practices for the interior environment, including
light, humidity, growing media, and disease and pest control. Compare and contrast decorative
accessory items (containers, planters, water features, permanent/silk plants, live plants) in the

interior plantscape. {FN-Reading 9}

Pest Management

12) Identify and compare the common landscape and turf grass pests and their respective
prevention and control methods. Categorize the basic types of pesticides and describe their
application methods, including but not limited to rate, environmental conditions, and reentry
times. Using quantitative reasoning and appropriate units, calculate proper formulations of
pesticides based upon label directions by creating systems of equations that describe numerical

relationships. {FN-Reading 3 FN-Math-N-Q,-A-CED}
13) Demonstrate in a live setting or in a presentation the ability to properly mix and apply pesticides

precisely, attending to important safety standards, selection, handling, application, storage, and

disposal. {FfN-Reading 3;:TN-Math-N-Q)}
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Water Management

14) Develop a written resource describing the seven principles of xeriscaping and indications for use
in landscapes, citing specific textual evidence. {fN-Reading 2 TFN-Writing 48 TN-Math-N-Q)

15) Examine the various types of water gardens and pools and their applications for landscape
enhancement. Develop a customer information packet outlining best management practices to
maintain a healthy water garden and pool, addressing at minimum the following considerations:
pH, nitrate, dissolved oxygen, algae, pollutants, filter requirements, and feed schedules.{FN

T

16) Compare and contrast different irrigation systems and summarize their advantages and
disadvantages. Identify irrigation tools and system components and their function or
application. Applying basic plumbing principles, calculate the water supply flow rate, head
pressure requirements, and pipe and pump size considerations for a water garden, pool, or
irrigation system. Identify and demonstrate the plumbing skills required to install irrigation and

water features in a landscape or turf setting. {FN-Reading 3+ TN-Math-N-Q-A-CED-F-BF)}

17) Design an irrigation system for a residential landscape and develop a bid presentation that
identifies the project timeline, required permits, costs of installation and selected materials. N\

Landscape Design

18) Interpret topographical and soil maps to evaluate site suitability for selected landscape plants.

Create a site analysis checklist to evaluate a proposed landscape site. {FN-W-riting-4;-FN-Math-N-
I

19) Develop a list of tools and skills necessary for drafting landscape designs, including computer-
assisted methods. Demonstrate the use of drafting tools and design equipment to create a basic
landscape design. FN-Witing 6 TN-Math-G-MG)}

20) Explore landscape design principles to outline the components of a comprehensive landscape
design plan. Prepare comprehensive landscape plans using prospective residential and
commercial plots and develop a landscape bid package and presentation for each plan.{FN

\Weiting 7: TN-Math G-MG)
Business Principles of Landscaping and Turf Management

21) Compare and contrast different business models. Create a chart to illustrate the use,
advantages, and disadvantages of each. Research successful landscaping and turf grass
management businesses locally and use evidence from research to evaluate the skills and

resources utilized for successful small business implementation. (FN-Reading 7 FN-Writing 4,7,

22) Using industry-specific terminology, explain the process for preparing a price estimate for
landscape designs and packages. Create a price estimate and develop a presentation to secure a
bid on a landscape project. (FN-Readirg 24 TFN-Writing-4-TN-Math-N-Q}
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23) Demonstrate the ability to interpret and read landscape drawings by measuring and calculating
materials needed to execute the plan. Evaluate factors that affect profitability. {FN-Reading-3;
IN-Math-N-Q-G-MG,-S-MD}

Standards Alignment Notes

*References to other standards include:

N Raoadinga: anne a¥a o

e SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate

in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.

itios £ I '
e AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content

Standards: Students engaged in activities outlined above should be able to demonstrate fluency
in Standards PS and CS at the conclusion of the course.
e  P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework

helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Applied Environmental Science

Agriculture, Food, & Natural Resources

Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
Agriscience (5957)

1

10

This course satisfies one of three credits required for an elective focus when
Graduation taken in conjunction with other Agriculture, Food, & Natural Resources
Requirements: courses. In addition, this course satisfies one credit of laboratory science
required for graduation.

This is the second course in the Environmental and Natural Resources
Sequence: Systems program of study.
FFA: http://www.tnffa.org
Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov
All Agriculture students are encouraged to participate in a Supervised
Coordinating Work- Agricultural Experience (SAE) program. In addition, Teachers are
Based Learning: encouraged to use embedded WBL activities. For information,
visit https://tn.gov/education/topic/work-based-learning.
Industry Certifications:
Dual Credit or Dual There are no statewide dual credit/dual enrollment opportunities for this
Enrollment course. If interested in establishing a local opportunity, reach out to a local
Opportunities: postsecondary institution.
(048 and 015), (048 and 016), (048 and 017), (048 and 081), (048 and 211),
(048 and 212), (048 and 213), (048 and 214), (048 and 414), (048 and 415),
(048 and 416), (048 and 417), (048 and 418), (048 and 449), (150 and 015),
(150 and 016), (150 and 017), (150 and 081), (150 and 151), (150 and 211),
(150 and 212), (150 and 213), (150 and 214), (150 and 414), (150 and 415),
(150 and 416), (150 and 417), (150 and 418), (150 and 449), (448 and 015),
(448 and 016), (448 and 017), (448 and 081), (448 and 211), (448 and 212),
(448 and 213), (448 and 214), (448 and 414), (448 and 415), (448 and 416),
(448 and 417), (448 and 418), (448 and 449)

Required Teacher
g 1 . . None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
Teacher Resources: resources

Teacher
Endorsement(s):

Approved April 10, 2015; Amended April 15, 2016
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Course Description

Applied Environmental Science focuses on the knowledge, information, and skills related to the
fundamental science and management of ecosystems as well as careers, leadership, and history of the
industry. This course covers principles of environmental impacts, energy consumption, and ecosystem
management. Upon completion of this course, proficient students will be prepared for advanced
coursework in the Environmental and Natural Resources program of study. Standardsinthis-course-are

anadwith Tannaccaa a adardsfo N h N aa A g a in Tachn hio

Program of Study Application

This is the second course in the Environmental and Natural Resources program of study. For more
information on the benefits and requirements of implementing this program in full, please visit the
Agriculture, Food, & Natural Resource website at https://tn.gov/education/article/cte-cluster-

agriculture-food-natural-resources.

Course Standards
Occupational Awareness & Safety

1) Use local news media, organizational websites, and real-time labor market information to
investigate occupations in environmental science. Compare and contrast the knowledge, skills,
and abilities necessary for employment, as well as the typical level of education required. FN

] 77

2) Review common laboratory safety procedures for tool and equipment operation in the
environmental and natural resources laboratories, including but not limited to accident
prevention and control procedures. Demonstrate the ability to follow safety and operational
procedures in a lab setting and complete a safety test with 100 percent accuracy. {FN-Reading-3}

Studying the Environment

3) Define the scope and impact of contemporary environmental science. Describe the
interdisciplinary nature of this field and provide examples of how other sciences such as biology,
chemistry, earth science, and physics relate to environmental science. Research scholarly, peer-
reviewed academic journals focused on the biophysical environment and identify leading
academic and professional organizations publishing results of environmental research. {FN

4) Define the term biome and indicate on a map the major biomes of the world. Develop an
annotated graphic that can be used to compare and contrast the climates, seasons, soil
characteristics, water availability, and other defining features of each biome. Differentiate

between biomes within the following categories: aquatic, grasslands, forest, desert, and tundra.

N Roading 4 = TR ~a 1 Q- TN Binloay, N Rioloay H 2 TN Ecalaooyvy 5 TN Enviranmaon
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5)

Apply basic business and entrepreneurship principles to plan, set up, operate, or expand an
environmental science related Supervised Agricultural Experience (SAE) program. Compare the
components of SMART goals in relation to evaluating the success of the program. Accurately
maintain the prescribed activity recordkeeping system and apply proper financial recordkeeping

skills as they relate to the SAE program. {FN-Reading 2 TN-Writing 4,9}

Human Impact on the Environment

6)

7)

Using instructional materials and news media, research the evolving impact of humans on the
environment, from primitive societies to contemporary civilizations. Synthesize analysis in an
explanatory essay or presentation that highlights specific milestones and events, citing textual

evidence of both positive and negative impacts. {FN-Readirg12-TN-Writing 2,479}

Synthesize census data and other resources to compare U.S. population statistics to those of
other countries around the world. Specifically examine growth rate, age structure, life
expectancy, and total population, among other key parameters. Analyze the factors that impact
population growth, and assess the impact of population growth in the U.S. and the world on the
following: availability of natural resources, land usage, waste production and pollution, and

global economic health. {FN-Reading 24,59 FN-Environmental-Science-3)

Ecosystems

8)

9)

Research the components of an ecosystem. Synthesize findings by developing a glossary of
terms essential to the study of ecosystems, defining at least the following: habitat, niche,

producers, consumers, and vertical stratification. {FN-Reading4,5;FN-Writing 4,79 TN-Biclogy

7 7 7 7

Compare and contrast grassland, forest, aquatic, and wetland ecosystems including types and
species, and explain how biogeochemical cycles and food webs facilitate the flow of energy and
the recycling of matter, supplying examples of species that fulfill key roles in each ecosystem.
[llustrate similarities in the structure and life processes of ecosystems despite key dlfferences
across types of ecosystems. E = ek : g :

FhlEesleg /e BnvirerrerinlSelanee 5

10) Analyze how the abiotic and biotic components of the ecosphere interact with and impact one

another. Apply knowledge of these interactions to determine the suitability of an area for
different types of development (such as commercial, industrial, and primary residential).
Develop a claim about a development issue that impacts a selected ecosphere, supporting the

cIa|m with eV|dence and sound reasonmg from research (—'I'—N—Reaelmg—Zé—'FN—\A#mmg—l—Q—'FN

11) Create a graphic and accompanying text illustrating primary and secondary succession in a
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selected biome. Include a discussion of the pioneer species for that biome. Compare immature
and mature ecosystems and discuss indicators that can be observed to determine maturity and
quality of the ecosystem. FN-Reading7-TFN-Writing 4,9 TN-Ecology-5:-FN-Environmental
Science 2}



12) Citing case studies from news media, academic journals or instructional materials, discuss the
importance of biodiversity in an ecosystem. Assess how various land uses might impact
biodiversity in a given area. Summarize findings an informational essay on one of the following
topics:

a. Impact of the intentional or unintentional introduction of non-native species to an
ecosystem

b. Threatened and endangered species

C Agrlcultural Best Management Practlces that promote biodiversity

Energy Consumption

13) Identify energy resources used in the United States and abroad, distinguishing between
renewable and nonrenewable resources. Research the global distribution of energy resources;
determine major resource-rich regions and how they intersect with geopolitical boundaries. N

Environmental Science 4,57}

14) Synthesize public data from government agencies and news organizations to compare energy
consumption in the United States to the energy consumption of other countries. Create a series
of graphs and charts to inform an average citizen about energy use trends and statistics,
including the percentage of each resource that comes from domestic and foreign sources.
Investigate claims made about the political and economic implications of using foreign energy
resources, analyzing author’s purpose and assess the extent to which the reasoning and
evidence provided support the author’s claim. {FN-Reading 26,78 FN-Writing 4,7-8- TN
Environmental Science 57}

15) Investigate available print and digital tools for conducting an audit of personal energy use.
Compile and analyze self-collected data on total energy use, including transportation, water,
and electricity consumption, among others. Create and implement a plan to reduce personal
energy use. Compare the usage data after one month of implementing the plan, and discuss key

takeaways learned from the project. {FN-Writing-4—7-TN-Environmental-Seience 57}
Managing Ecosystems

16) Research standard methods for monitoring a variety of environmental conditions, including but
not limited to air, water, and soil, as well as the biological components of an ecosystem. For
each domain, create a fact sheet outlining common tests and procedures and the kinds of
information learned from the analysis of test results. Demonstrate at Ieast one procedure for
learning about each domain. : .

17) Research sustainability as it applies to ecosystems and natural resources. Explain the importance
of ensuring sustainability when developing a management plan for a specific resource or
ecosystem. Outline the components of a management plan, and summarize best practices for
the management of forest, wetland, aquatic, and grassland ecosystems. {FN-Reading2,5;—+N

y T 7
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18) Describe the evolution of integrated pest management (IPM) strategies through history. Create
a brochure that explains the purpose and principles of IPM. Present specific IPM strategies for
controlling common home and landscape pests. Create additional informational sheets for large-
scale pest control in a variety of natural and human engineered environments. {FN-Reading2;
TN-Wiriting 4: TN Envi L Sei X

Legal and Civic Responsibility

19) Citing specific legislation and international conventions and treaties, create a timeline depicting
the historical development of environmental regulation at the state, national and global levels.
For each regulation represented on the timeline, summarize the intended goals and ultimate
impact of that regulation. Include legislation related to air, water, toxic substances, wastes,

energy resources, and mandated environmental impact studies. {FN-Reading1,27-FN-Witing

20) Describe the role of federal, state, and local governments in enforcing environmental legislation.
Differentiate between key agencies at each level and justify the need for general regulations of

environmental hazards. FfN-Reading2}

21) Choose a current environmental issue and conduct research on environmental and ethical
implications for potential solutions. Craft an argumentative essay, developing a claim

supporting a specific solution and develop both claim(s) and counterclaim(s) with logical
evidence and reasoning. i . L3 : i i

Standards Alignment Notes

*References to other standards include:

NRaading:

e SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate

in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.
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AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content

Standards: Students who are engaging in activities outlined above should be able to
demonstrate fluency in Standards ESS.01, .02, .03, .04, .05, .06; NRS.01, .02, .04, and .05 at the
conclusion of the course.
P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework

helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

FIRST TO THE TOP
Plant and Soil Science

S ETASETETT N VST Agriculture, Food, & Natural Resources

Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
Course Code(s) 5950

Applied Environmental Science (6114)

1

n

This course satisfies one of three credits required for an elective focus when
Requirements: taken in conjunction with other Agriculture courses.

This is the third course in the Environmental and Natural Resources program
Sequence: of study.

FFA: http://www.tnffa.org
Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov

All Agriculture students are encouraged to participate in a Supervised

Coordinating Work- Agricultural Experience (SAE) program. In addition, Teachers are encouraged

Based Learning: to use embedded WBL activities. For information, visit
https://tn.gov/education/topic/work-based-learning.

Available Student
Industry Certifications:

Dual Credit or Dual " . . o
There are currently dual enrollment opportunities available with specific
Enrollment

.. universities, including University of Tennessee at Martin.
Opportunities:

Teacher
048, 150, 448
Endorsement(s):
Required Teacher
g 1 . . None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
Teacher Resources: FeSOUrCas

None

Course Description

Plant and Soil Science is an applied-knowledge course focusing on the science and management of
plants and soils, with special attention given to current agricultural practices that support the healthy
and sustainable cultivation of major crops. Upon completion of this course, proficient students will have
been exposed to a range of careers associated with the science and management of plants and soils and
will have developed the essential skills and knowledge to be successful in science- or agriculture-related
occupations. Standardsin-this-courseareali i ga

A\ % o

Approved April 10, 2015; Amended April 15, 2016
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Program of Study Application

This is the third course in the Environmental and Natural Resources program of study. For more
information on the benefits and requirements of implementing this program in full, please visit the
Agriculture, Food, & Natural resources website at https://tn.gov/education/article/cte-cluster-

agriculture-food-natural-resources.

Course Standards

History and Importance

1)

Determine the role of plants and soil in maintaining environmental quality. Trace the history of
soil conservation in the United States by developing an informational essay or graphic, citing
specific historical events that promoted the development of soil conservation methodologies

found in academic journals and news media. {FN-Reading 12, FN-Writing 479}

Describe current land management practices for rural, suburban, and urban settings to protect
and ensure the quality and quantity of freshwater supply. Conduct a review of a specific
municipality to identify existing practices governed by local laws and agency policy. Create a
narrative to describe the use of a specific practice, citing specific textual evidence from research.

N-Raadin NAA, ngo Vi Q- TN-Ricloay - TN Bioloay - TN-Environmen enca

Use local news media, organizational websites, and real-time labor market information to
investigate occupations in plant and soil sciences. Compare and contrast the knowledge, skills,
and abilities necessary for employment, as well as the typical level of education required. {FN

] e

Review common laboratory safety procedures for tool and equipment operation in plant and
soil science laboratories, including but not limited to accident prevention and control
procedures. Demonstrate the ability to follow safety and operational procedures in a lab setting
and complete a safety test with 100 percent accuracy. {FN-Reading3}

Soil Science

5)

6)

Page 2

Create a model or illustration that depicts the formation of soil. Differentiate between the
biological, geological, chemical, and physical factors and processes involved in soil formation.

777 ]

Communicate understanding of methods for classifying soils by preparing a guide that
accurately describes the procedures for each method using domain specific language.
Demonstrate the ability to follow methods for sampling and analyzing the following: soil pH,
texture, permeability, water holding capacity, slope, chemical analyses, and soil organisms. {FN
Conduct soil profiles, soil analysis, and water availability analysis. Synthesize findings in an
argumentative essay. Develop a claim justifying appropriate agricultural, recreational,


https://tn.gov/education/article/cte-cluster-agriculture-food-natural-resources
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-resources

conservational, and/or aesthetic uses of specific land areas using valid reasoning and citing

specific evidence gathered in analyses. {FN-Reading-3;-FN-Writirg 14,75}

Plant Science and Nutrition

8)

9)

Compare and contrast the anatomy and physiology of monocot and dicot plants used for crop

production. {FN-Readirg2-5}

Create a model depicting the parts and functions of plant cells. Label the structures and describe

the functions of plant cell organelles. {FN-Reading2-47TFN-Writing 4 TN-Biology+L-TN
Bielogy-H1-7)

10) Assess the importance of the 16 (sixteen) nutrients essential to plant growth and development.

Identify nutritional deficiencies and disorders, distinguish among signs of nutrient deficiency in
plants, make recommendations for appropriate treatments, and prescribe preventative control
measures for major agricultural crops, including corn, soybean, cotton, tobacco, hay, pasture,

and forest. {IN-Reading 2, 5; FN-Writing 2-4,9: TN-Biology H7A)

11) Investigate the use of fertilizers as a source of essential plant nutrients. Compare and contrast

the use of organic and chemical fertilizers, assessing claims made by producers and consumers
of fertilizer products found in promotional materials, news articles, and academic journals.
Calculate fertilizer formulations and perform various methods of fertilizer application for crops,

such as erosion controlling crops. FN-Reading1,-3,-6,-8:- TN-Mathematies N-Q-}

Agricultural Practices and Environmental Issues

12) Research, compare and contrast traditional, sustainable, and organic agriculture methods and

practices. Describe how each method aligns to a specific goal, including but not limited to the
following: soil fertility and texture maintenance, adequate soil moisture maintenance, erosion
prevention, pollution prevention, and weed, insect, and disease management. Assess the costs

and benefits of specific methods and practices. {FN-Reading2,4,5-9-FN-Environmental-Science
2-4:-6}

13) Identify major agriculture-related pollutants and isolate practices that contribute to the spread

of pollution in both urban and traditional agricultural production environments. Develop a list of
best practices, citing technical texts to make recommendations for watering procedures, runoff
containment, pest control, and chemical use and disposal in both domestic (home) and
agricultural production settings. Prepare informational materials emphasizing the importance of

using recommended best practices to reduce pollution. {FN-Reading2,-5-FN-Writing 4,79 TN
Environmental Science 4,67}

14) Compare and contrast alternative methods for maintaining home landscapes using sustainable

Page 3

and/or organic products that will reduce pollution and soil erosion and conserve water and
energy. Develop an argumentative essay that develops a claim about the need for a specific
practice to maintain a healthy home Iandscape developmg clalm(s) and counterclalm(s) with
reasoning and evidence.

&7




15) Research the use of compost and mulch in improving and rebuilding soils. Create a presentation
or resource guide describing various compost methods, including field crop composting,
commercial composting, backyard compost piles, vermicomposting, and bokashi. Create a chart
that compares the inputs, time investment, quality, and quantity of compost prepared by each

N ng /] Q- TN oloov4 N-Environman anca-d

16) Determine characteristics important in selecting a site for optimal growth of plants and crops in
rural, suburban, and urban settings. Describe the factors that influence the economics of crop

production in each setting. {FN-Reading 2 FN-Writing 49 TN-Envirenmental-Seience 24}
Standards Alignment Notes

*References to other standards include:

N Raosdinga: anne a¥a o

e SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate

in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.

\ MAHeRmen ance-TTannascaa ance:-Fn onmen lance Irdard

e AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content
Standards: Students engaged in activities outlined above should be able to demonstrate fluency
in Standard PS at the conclusion of the course.

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
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0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Natural Resource Management

Agriculture, Food, & Natural Resources
Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
Plant and Soil Science (5950)

1
2

This course satisfies one of three credits required for an elective focus when
Requirements taken in conjunction with other Agriculture courses.

This is the fourth and final course in the Environmental and Natural
Sequence Resources Systems program of study.

FFA: http://www.tnffa.org
Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov

All Agriculture students are encouraged to participate in a Supervised

Coordinating Work- Agricultural Experience (SAE) program. In addition, Teachers are

Based Learning: encouraged to use embedded WBL activities. For information, visit
https://tn.gov/education/topic/work-based-learning.

Available Student

Industry Certifications:

Dual Credit or Dual There are no statewide dual credit/dual enrollment opportunities for this
Enrollment course. If interested in establishing local opportunities, reach out to a local
Opportunities: postsecondary institution.

Teacher
Endorsement(s): 048, 150, 448
Required Teacher None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
Teacher Resources:
resources

Hunter Education License

Course Description

Environmental and Natural Resource Management is an applied course for students interested in
learning more about becoming good stewards of our environment and natural resources. This course
covers major types of natural resources and their management, public policy, and the role of public
education in managing resources, as well as careers, leadership, and history of the industry. Upon
completion of this course, proficient students will be prepared for further study and careers as an

Approved April 10, 2015; Amended April 15, 2016
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Program of Study Application

This is the fourth and final course in the Environmental and Natural Resources program of study. For
more information on the benefits and requirements of implementing this program in full, please visist
the Agriculture, Food & Natural Resources website at https://tn.gov/education/article/cte-cluster-
agriculture-food-natural-resources.

Course Standards

Occupational Awareness & Safety

1)

2)

3)

Review common laboratory safety procedures for tool and equipment operation in the natural
resource management laboratories, including but not limited to accident prevention and control
procedures. Demonstrate the ability to follow safety and operational procedures in a lab setting
and complete a safety test with 100 percent accuracy. {FN-Reading 3}

Investigate opportunities to expand and diversify a Supervised Agricultural Experience (SAE)
program in the area of natural resource management. Demonstrate the ability to prepare basic
personal and business records to complete employment, taxes, and SAE related applications,
including resume, budgets, income statements, balance sheets, cash flow statements, profit and

loss statements, and equity statements. {FN-Reading 3 TFN-Writing-4-TN-Math-N-Q}

Use local news media, organizational websites, and real-time labor market information to
investigate occupations in natural resource management. Compare and contrast the knowledge,
skills, and abilities necessary for employment, as well as the typical level of education required.

] e

Managing Water Resources

4)

5)

6)

Page 2

Research the physical and chemical properties of fresh and salt water. Create a chart or graph
depicting the essential uses of water, differentiating the amount of water available for human

use from that which is inaccessible to humans. {FN-Reading—2:- TFN-Writing 49}

Research major issues with water quantity and quality impacting global water supply using
government reports and news media. Distinguish between point source and non-point source
pollution. Debate benefits and costs of various management strategies that have been
implemented to solve water quality and quantity issues by creating a rubric that can be used to

judge each technique, citing specific textual evidence. {FN-Reading1,2,4-9- FN-Writirg- 479}

Evaluate water sources and uses in the local community. Compare and contrast how various
water uses (such as agricultural, industrial, power-plant cooling, recreational, and public) impact
overall water quality and quantity. Describe how legal issues and water costs impact

consumption in an informational narrative. FN-Reading—2-TN-Witing 2,489}
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Managing Mineral Resources

7)

8)

9)

Research the global distribution of mineral resources. Compare the distribution of various
minerals to the regions of the world with the highest demand and/or usage. Investigate current
and projected rates of depletion and assess the extent to which reasoning and evidence
presented by news media on the consequences of the depletion of readily available reserves
support claims or recommendations for management of resources. {FN-Readinrg-8,-9}

Describe the four step process of extracting minerals for human consumption (locating a mineral
deposit, mining the mineral, processing/refining the mineral, and using the mineral to make a
product) using domain-specific words and phrases. Develop an argument about the
environmental impact of one, or more, steps in the process, supporting claim(s) and

counterclaim(s) with valid evidence and reasoning from research. {FN-Reading 24 FN-Wiriting

]

Using the Copper Basin Mine in Tennessee as an example, research claims made about the
environmental impact of the mining operation and the methods and processes that have been
used to restore the land to its present state. Prepare a presentation of lessons learned from
Copper Basin, or another major mining site in modern or contemporary times, citing specific

textual evidence that supports or refutes investigated claims. (FN-Reading-5,-8:-FN-Witing 4,-6;
9)

Managing Plant and Animal Resources

10) Apply concepts of scientific taxonomy and industry-specific terminology to distinguish different

species and types of plants (such as trees, grasses, legumes, food crops). Create a graphic
illustration or fact sheet that compares and contrasts common plant species used in the
management of environmental and natural resources by classification, care, and use. {FN

Peoding—4

11) Using information presented by local, state, and national government agencies, prepare a

presentation on the importance of fish and wildlife as it pertains to such topics as ecosystem
stability, genetic reserves, and medicinal, agricultural, aesthetic, recreational, and industrial

uses, Fril-Peading 2B M etne /6o 0o 08

12) Investigate research-based practices in wildlife management and conservation used by

governmental agencies and non-profit organizations dedicated to wildlife preservation.
Compose a persuasive essay justifying the use of one such practice (including but not limited to
carrying capacity, population control, and habitat management), and make recommendations
for scaling the practice to vulnerable regions or habitats, citing specific textual evidence to

develop reasoning. {FN-Reading 2 FN-Writing1,4,7-9}

13) Using news media and academic journal articles, research the accidental or intentional
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introduction of exotic species into an environment. Citing specific textual examples, describe the
environmental and economic impact associated with their introduction, including the

management and eradication of exotic plant and animal species. {FN-ReadingL-TN-Witing 79}



14) Research, discuss, and evaluate the effects of fish and game laws and their enforcement on
maintaining sustainable wildlife populations. Complete and pass student certification
program(s) for appropriate fish and game certification (i.e. Hunter Education, National Archery
in the Schools Program (NASP), Boating Safety, and/or ATV Safety). Compare and contrast
specific case studies describing both successful and failed legislation. Analyze how ecological
principles are used to inform game management regulation by investigating environmental
challenges a specific law is meant to address. Describe unique issues that arise in managing

migratory species. {FN-Reading 2,6}
Managing Land Resources

15) Create a presentation to defend the need for public, state, and federal lands and forest
resources, including but not limited to forests, resource areas, wildlife refuges, parks, and
wilderness preservation areas, developing claim(s) and counterclaim(s) with valid reasoning and
evidence. Describe the increasing pressures being placed on the agencies managing these lands
to open them for various forms of development, citing specific examples from news media. {FN

7 ]

16) Explain the importance and impact of state park systems, and justify the use of tax dollars to
support them. Differentiate between state parks and state natural areas, their uses, and the
ways each are managed.

17) Compare and contrast various forest management methods for monitoring ecosystems,
harvesting trees, protecting forests from pathogens and insects, managing fire, managing
wildlife, and implementing sustainable forestry practices. Draw conclusions about important
wildlife management practices after evaluating case studies of recent natural disasters, such as
large wildfires in the western United States, citing specific textual evidence. {FN-Reading12,-9;

TR R0

18) Describe, in detail, the thirteen components required in developing an environmental forestry
stewardship plan, including how the components relate to, and impact, one another. Develop,
edit, and revise an environmental forestry stewardship plan for a specific plot of land with peer

reviews. {FN-Reading 2,5, FN-Witing 2-4-57-9}

19) Referencing maps that indicate the distribution of the world’s rangeland resources, create
informational materials that describe the characteristics of rangeland vegetation, the concept of
carrying capacity, and the consequences of overgrazing. Based on this research, assess the
general quality of the world’s rangelands, and outline specific strategies for their management.

] Rl

Impact of Technology on the Management of Natural Resources

20) Research the application of geographic information systems (GIS) and global positioning systems
(GPS), including GIS software, GPS receivers, data acquisition, and spatial analysis of data, to
solve problems and increase efficiency in the management of natural resources. Develop an
informational text explaining the process of how GIS and GPS are used in the environment and

natural resource industry. {FN-Reading 2 TFN-Writing 2,479}
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21) Compare and contrast the types and functions of precision and advanced technologies (such as

GIS, GPS, and unmanned aerial vehicles) available to the agriculture industry. Citing technical
data and academic research, debate the legal, ethical, and economic impact of using emerging
technologies to improve efficiency and efficacy within the environment and natural resource
industry by making a claim about the implications of technology use, developing it with

reasoning and evidence from the text. (FN-Writing1,-9}

Policy and Governance

22) Compare and contrast Tennessee policies and regulations pertaining to natural resource

preservation and management with those of the federal government and international
organizations such as the World Wildlife Fund (WWF). Articulate the United States’
responsibility to cooperate with the global community to solve issues related to natural

resource quality and quantity. {FN-Reading 2/ FN-Writirg 19}

Standards Alignment Notes

*References to other standards include:

Page 5

N Raoadinga: anne a¥a o

SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate

in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.

AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content

Standards: Students engaged in activities outlined above should be able to demonstrate fluency

in Standards ESS.01, .02, .03, .04, .05, .06; NRS.01, .02, .04, and .05 at the conclusion of the
course.
P21: Partnership for 21st Century Skills Framework for 21st Century Learning



http://tn.gov/assets/entities/education/attachments/cte_std_sae.pdf
https://www.ffa.org/thecouncil/afnr
https://www.ffa.org/thecouncil/afnr
http://www.p21.org/storage/documents/P21_Framework_Definitions.pdf

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Supervised Agricultural Experience (SAE)

Primary Career Cluster Agriculture, Food, & Natural Resources

Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
Course Code(s): 5964

Prerequisite(s) None
% credit each year, up to a maximum of 2 credits per student
Grade Level: 9-12

This course satisfies % credit of three credits required for an elective focus
when taken in conjunction with other Agriculture, Food, & Natural
Resources courses.

This course can be used to supplement all Agriculture, Food, & Natural
Resources programs of study and is designed to evolve with a student
through high school.

Aligned Student FFA: http://www.tnffa.org

Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov

All Agriculture students are encouraged to participate in a Supervised
(o[l GINET AN S FH- M Agricultural Experience (SAE) program. In addition, Teachers are
Learning: encouraged to use embedded WBL activities. For information,

visit https://tn.gov/education/topic/work-based-learning.

Graduation
Requirements:

Programs of Study and
Sequence:

Available Student

Industry Certifications:

Dual Credit or Dual There are no statewide dual credit/dual enrollment opportunities for this
Enrollment course. If interested in establishing a local opportunity, reach out to a local
Opportunities: postsecondary institution.

LCE A NG TR EN B 048, 150, 448
Required Teacher
g 1 . . None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
Teacher Resources: FeSOUrCas

None

Course Description

A Supervised Agricultural Experience (SAE) is a structured experiential learning opportunity that takes
place in a setting outside of regular school hours. Individual LEAs can choose whether or not to offer
credit, provided participating students demonstrate mastery of the standards outlined below. SAEs
allow students to experience the diversity of agriculture and natural resources industries and to gain
exposure to agricultural-related career pathways. SAEs require a documented formal project scope,

accurate recordkeeping, and student advisor supervision. Fhe-folewing-SAE-standardsalignte-the

Approved April 10, 2015; Amended April 15, 2016



mailto:Steven.Gass@tn.gov
http://www.tnffa.org/
mailto:Allie.Ellis@tn.gov
https://tn.gov/education/topic/work-based-learning
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-resources
https://tn.gov/education/article/cte-cluster-agriculture-food-natural-resources

Program of Study Application

This course can be used to supplement all AFNR programs of study. For more information on the
benefits and requirements of implementing these programs in full, please visit the Agriculture, Food, &
Natural Resources website at https://tn.gov/education/article/cte-cluster-agriculture-food-natural-

resources.

Course Standards
Principles of Supervised Agricultural Experience (SAE) Programs

1) Examine the general philosophy and objectives of SAE programs. Identify and describe the types
of SAEs, their applications, and benefits. Types of offerings include:
a. Exploratory: Learn about the big picture of agriculture and its many related careers

b. Research/Experimentation and Analysis: Conduct research and analyze information to
discover new knowledge

c. Ownership/Entrepreneurship: Plan and operate an agriculture-related business
Work-Based Learning (WBL) Placement or Internship: Work (paid or unpaid) for a
business or individual

2) Choose a specific project or WBL placement to build knowledge and skills in a particular
agriculture area. Articulate how the knowledge and skills learned in a specific SAE program will
benefit preparation for agriculture- and natural resources-related careers. Conduct at least 180
hours of research, work, or activities related to the chosen SAE project.

Project Management and Recordkeeping Skills

3) Formulate annual SMART goals for the SAE project or placement and apply the concepts of
project planning to monitor and evaluate SAE progress.

4) Accurately maintain a prescribed recordkeeping system and apply proper financial
recordkeeping skills as required by the specific project.

Personal and Career Growth

5) Develop personal SMART goals and conduct activities (such as updating a professional resume
or joining a professional organization) to work toward individual and career development.

6) Explore and compare local and regional career opportunities from multiple sources such as the
United States Bureau for Labor Statistics and the Tennessee Department of Labor and
Workforce Development. Identify and develop knowledge and technical skills necessary for
selected careers or job shadowing by linking specific attributes to development activities
outlined in SAE SMART goals.
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Leadership Skills
7) Examine the leadership skills needed for careers in agriculture and natural resources industries
and engage youth leadership opportunities to practice and develop effective leadership skills,

such as teamwork, decision making, problem solving, critical thinking, and time management.

8) Demonstrate a working knowledge of parliamentary procedure. When appropriate, conduct
meetings and facilitate discussions in accordance with Robert’s Rules of Order.

Interpersonal and Communication Skills

9) Demonstrate positive interpersonal skills to work effectively with others and maintain successful
professional relationships.

10) Demonstrate the ability to communicate effectively with diverse groups and individuals.
Compare and contrast elements of formal and informal communication, and demonstrate
appropriate written, verbal, and nonverbal communication skills.

11) Develop public speaking skills by planning, preparing, revising, and delivering public
presentations about the results and overall impact of the SAE project at local
science/agricultural fairs, school activities, and/or participation in career development events.

Occupational Safety

12) Interpret general occupational health and safety standards. Demonstrate appropriate health
and safety procedures for agriculture and natural resources activities aligned with SAE project.

Occupational Ethics

13) Identify and discuss occupational ethics, legal responsibilities, and regulatory compliance issues
in relation to specific activities and/or careers aligned with SAE project.

Information Literacy

14) Use a variety of methods to assemble and evaluate information for the purposes of technical
research, scientific inquiry, and investigation.

Standards Alighment Notes

*References to other standards include:

N Raoadinga:
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AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content

Standards: Students engaged in activities outlined above should be able to demonstrate fluency
in Standards CS.01, CS.02, CS.03, CS.07, CS.09, CS.10, and CS.11 at the grade appropriate level.
P21: Partnership for 21st Century Skills Framework for 21st Century Learning: Students engaged
in activities outlined above should be able to demonstrate fluency in 21st Century Themes,

Learning and Innovation Skills, Information and Media Technology Skills, and Life and Career
Skills.



https://www.ffa.org/thecouncil/afnr
https://www.ffa.org/thecouncil/afnr
http://www.p21.org/storage/documents/P21_Framework_Definitions.pdf

TENNESSEE DEPARTMENT OF

FIRST TO THE TOP
Introduction to Agricultural Sciences

Primary Career Cluster: Agriculture, Food, & Natural Resources
Consultant: Steven Gass, (615) 532-2847, Steven.Gass@tn.gov
Course Code(s): 0885
Prerequisite(s): None
Credit: N/A
Grade Level: 7-8
Gradt.xatlon N/A
Requirements:
Programs of Study and This course serves as a middle school primer for all programs of study in
Sequence: the Agriculture, Food, & Natural Resources career cluster.
Aligned Student FFA: http://www.tnffa.org
Organization(s): Allie Ellis, (615) 253-5207, Allie.Ellis@tn.gov
All Agriculture students are encouraged to participate in a Supervised
Supervised Agricultural Agricultural Experience (SAE) program. In addition, Teachers are
Experience: encouraged to use embedded WBL activities. For information, visit

https://tn.gov/education/topic/work-based-learning.

Available Student

Industry Certifications:

Dual Credit or Dual

Enrollment N/A
Opportunities:

LCET A NG TSR ER GBI 048, 150, 448

None

Required Teacher
Certifications/Training:

None

https://tn.gov/education/article/cte-cluster-agriculture-food-natural-
resources

Teacher Resources:

Course Description

Introduction to Agricultural Sciences is a middle school course designed to provide a general
introduction to the agriculture, food, and natural resource industry. This course helps students
understand the importance of agriculture in daily life by exploring basic principles of agribusiness,
agricultural mechanics, animal science, natural resources, and horticulture. Depending on LEA capacity
and preference, the course may be tailored for seventh and eighth grades, with the additional option for
flexible implementation schedules. Upon completion of this course, proficient students will be prepared
for high school coursework in agriculture. b i i

“ 7
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Program of Study Application

This course can serve as an introductory course leading to all programs of study in the Agriculture, Food
and Natural Resourecs career cluster. For more information on the benefits and requirements of
implementing these programs in full, please visit the Agriculture, Food, and Natural Reources website
at https://tn.gov/education/article/cte-cluster-agriculture-food-natural-resources.

Course Standards

Agriculture and Society

1)

2)

3)

Create an accurate summary of the importance of agriculture in daily life. Identify sources of
different types of food and fiber products and depict them in a visual representation.* {FN

Reading 2 TN Writing 8

Review the historical importance of agriculture and its role in the formation of the United
States. Write an informative essay that identifies the major changes and advancements that
have occurred in agriculture over the last 200 years, specifying the societal and economical

impacts of these advancements. (FN-Witing 24}

Explore local career opportunities in agriculture and examine the importance of the agriculture
industry to Tennessee’s economy. Use local job postings and Tennessee labor and workforce
data.*

Agriscience Investigation

4)

5)

Draw evidence from informational and technical texts to evaluate the role of scientific
investigation in the agriculture industry. Design and conduct an Agriscience Fair project using
the scientific investigation process.* it 4678

Demonstrate in a live setting or in a presentation the ability to follow procedures precisely,
attending to special cases or exceptions noted in appropriate materials, to safely utilize
agricultural lab equipment. Demonstrate ability to pass a safety test at 100 percent accuracy on

all lab equipment.* {(FN-Reading 3}

Introduction to Agribusiness

6)

7)

Page 2

Identify types of agribusiness and explore the different roles of local and regional career
opportunities in agribusiness. Use local job postings and Tennessee labor and workforce data.*

Develop a list summarizing fundamental agribusiness skills, including but not limited to:
a. Leadership roles

Types of organizational structures

Importance of teamwork

Roles of communication

Principles of recordkeeping

Basic public speaking skills

~0oo0T
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Introduction to Agricultural Mechanics

8) Examine the impact of the agricultural mechanics industry on United States society and the
economy at large, addressing technological developments and career options. Produce an
informational essay or model (such as a timeline, graphic illustration, or presentation) to

illustrate findings. {FN-Readirgd2-FN-Writirg 49}

9) Demonstrate conceptual understanding of the following current practices in agricultural
mechanics:
a. Calculate horsepower and explain its importance and uses
b. Explain the different types of power units
c. Explain the functions of basic hand and power tools
d. Demonstrate the safe use and maintenance of basic hand and power tools, including
passing a safety test at 100 percent accuracy
e. Describe common building methods and materials used in the agricultural industry
f.  Appropriately apply unit conversions and calculate acreage, length, and volumes

{FN-Reading3}

Introduction to Animal Science

10) Investigate local and regional career opportunities in animal science, drawing on information
from multiple print and digital resources such as local job postings and Tennessee labor and

workforce data.* {FN-Reading-8)

11) Compare and contrast small companion and large domesticated animals, synthesizing
informational texts, graphic illustrations, and models to describe the following:
a. Their historical and contemporary roles in society and the agriculture industry
specifically
b. The social and economic implications for maintaining animal health
c¢. Common domesticated breeds and their uses in society

] 7

12) Review illustrative models of major animal body systems (skeletal, muscular, respiratory,
digestive, nervous, integumentary, urinary, reproductive) in conjunction with technical
information from scientific texts to establish a basic knowledge of animal anatomy and

physiology. {FN-Reading 5, FN-Writing 9}
Introduction to Environmental and Natural Resources Systems

13) Compare and contrast information gathered from a variety of sources to identify local and
regional career opportunities in environmental and natural resources systems. Use local job
postings and Tennessee labor and workforce data.*

14) Draw conclusions about the interrelationships among plants and animals, citing specific textual
evidence to justify conclusions. Identify native wildlife species and describe their environmental
and economic impacts in Tennessee, incorporating visual representations such as diagrams or
models. i : i : : i :
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15) Explore the basic principles of soil science by analyzing soil structure and formations. Write
recommendations for basic methods of soil conservation, citing evidence from news articles,

academic journals or agriculture texts. {FN-Reading1,2FN-Writing 4,9}

16) Analyze visual representations (charts, diagrams, tables) to summarize important connections
and distinctions concerning the flow of energy in ecosystems. {FN-Witing 2 TN-Scienrce-Grade 7+

17) Identify the types of pollution found in air and water. Citing evidence from academic journals
and news articles, determine pollution sources and the general effects of pollutants on the

environment. {FN-Reading12}

Introduction to Horticulture

18) Compare and contrast information gathered from a variety of sources to identify local and
regional career opportunities in horticulture using local job postings and Tennessee labor and

workforce data.* {FN-Reading-8)

19) Examine illustrative models of plants to differentiate basic plant structures. Describe how form
and function of structures are related. Explain components and processes involved in plant

reproduction and growth. (FN-Reading 2 TN-Science-Grade 72 TN-Science-Grade-8: 2}

20) Analyze the relationship between soil quality and plant health and growth, including impact of

pH, organic matter content, and mineral content. {FN-Reading 2 FN-Secience-Grade 72}

21) Describe the general characteristics of common plants used in food production, greenhouse,
landscaping, and turfgrass applications.

22) Explore basic concepts of sustainable agriculture by researching general principles of

aquaculture and hydroponics. Citing relevant research, write an informative essay detailing
sustainable practices in aquaculture and hydroponics and their contributions to society. {FN\

Implementation Notes

Implementation options for eighth grade

*Marked areas to be taught in nine-week rotation format.

Implementation options for seventh grade

Depending on the needs of faculty and students, seventh grade instructors may elect to follow the
implementation suggestion for the eighth grade nine-week rotation format. Seventh grade instructors

may also choose to concentrate on specific content areas that have unique connections to their district
or region, which can provide for a more relevant, customized experience for students.
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Standards Alignment Notes

**References to other standards include:

NRaading:

e SAE: Supervised Agricultural Experience: All Agriculture students are encouraged to participate
in a Supervised Agricultural Experience program to practice and demonstrate the knowledge
and skills learned in their agriculture courses.

e AFNR: National Agriculture, Food, & Natural Resources (AFNR) Career Cluster Content

Standards:

0 Note: While not directly aligned to one specific standard, students engaged in activities
outlined above should be able to demonstrate fluency in Standards AS.01 and PS.01 at
the conclusion of the course.

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP

Fundamentals of Construction

Primary Career Cluster:

Consultant:

Course Code(s):

Prerequisite(s):
Credit:
Grade Level:

Graduation
Requirements:

Programs of Study and
Sequence:

Aligned Student
Organization(s):

Coordinating Work-
Based Learning:

Available Student
Industry Certifications:

Dual Credit or Dual
Enrollment
Opportunities:

Course Description

Teacher
Endorsement(s):
Required Teacher None
Certifications/Training:

https://tn.gov/education/article/cte-cluster-architecture-construction

Architecture & Construction

Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

6073

None

1

9

This course satisfies one of three credits required for an elective focus when

taken in conjunction with other Architecture & Construction courses.

This is the first course in the Residential & Commercial Construction,
Structural Systems, and Mechanical, Electrical, & Plumbing (MEP) Systems
programs of study.

SkillsUSA: http://tnskillsusa.com/
Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov
Teachers are encouraged to use embedded WBL activities such as

informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Students completing the course through an NCCER accredited program may
receive module credit for NCCER Core Curriculum.

There are no known dual credit/dual enrollment opportunities for this
course. If interested in developing, reach out to a local postsecondary
institution to establish an articulation agreement.

501, 502, 522, 523, 524, 527, 532, 553, 554, 555, 556, 567, 575, 580, 584,
585, 592, 598, 701, 702, 703, 705, 706, 707

Fundamentals of Construction is a foundational course in the Architecture & Construction cluster
covering essential knowledge, skills, and concepts required for careers in construction. Upon completion
of this course, proficient students will be able to describe various construction fields and outline the
steps necessary to advance in specific construction careers. Students will be able to employ tools safely
and interpret construction drawings to complete projects demonstrating proper measurement and

Approved January 30, 2015; Amended April 15, 2016
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application of mathematical concepts. Standards in this course also include an overview of the
construction industry and an introduction to building systems and materials. Students will begin
compiling artifacts for inclusion in their portfolios, which they will carry with them throughout the full

sequence of courses in their selected program of study Standa«td&m—th&eeews&a«t&algﬂed—\mth

Program of Study Application

This is the foundational course in the Residential & Commercial Construction, Structural Systems, and
Mechanical, Electrical, & Plumbing (MEP) Systems programs of study. For more information on the
benefits and requirements of implementing these programs in full, please visit the Architecture &
Construction website at https://tn.gov/education/article/cte-cluster-architecture-construction.

Course Standards

Safety

1) Identify safety hazards on a jobsite and demonstrate practices for safe working conditions.
Accurately read, interpret, and demonstrate adherence to safety rules, including but not limited
to rules pertaining to electrical safety, Occupational Safety and Health Administration (OSHA)
guidelines, and state and national code requirements. Be able to distinguish between the rules

and explain why certain rules apply. {FN-Reading-3,4,-6-NCCER-00101-09)}

2) Define and demonstrate adherence to industry-standard practices regarding general machine
safety, tool safety, equipment safety, electrical safety, and fire safety to protect all personnel
and equipment. For example, when operating tools and equipment, regularly inspect and
carefully employ the appropriate personal protective equipment (PPE), as recommended by
Occupational, Safety & Health Administration (OSHA) regulations. Incorporate safety procedures
when operating tools and equipment, such as hand and power tools, ladders, scaffolding, and
lifting equipment. Complete safety test with 100 percent accuracy. {FN-Reading-3,4-NCCER
2040100

3) Follow procedures to work safely around materials. Adhere to responsibilities for employees in
material safety as outlined by the Hazard Communication Standard (HazCom), such as locating
and interpreting material safety data sheets (MSDS). Demonstrate safe procedures to move
materials by planning the movement, properly lifting, stacking, and storing materials, and

selecting proper materials-handling equipment. {FN-Reading-3,4;-NCCER-00101-09,-00109-09}

History of Architecture & Construction

4) Investigate the evolution of architecture and construction across a variety of civilizations
throughout history. Identify major architectural innovations, such as technological advances in
materials or construction processes. Create an annotated timeline or visual graphic illustrating

significant time periods in the development of construction. FN-Reading 24,4 FN-Writirg 29}
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Introduction to the Construction Industry

5) Drawing on resources from textbooks, websites, and research centers such as the National
Center for Construction Education and Research (NCCER), analyze the organization of the
modern construction industry. Distinguish among the various personnel involved in the industry
and explain the roles of each in the construction process, including but not limited to the owner,
developer, architects, engineers, building officials, contractors, suppliers, unions, and
professional craftsmen. For example, create a written report or infographic describing the basic
steps of traditional building delivery for a construction project (from pre-design to post-

construction), outlining who and what is involved in each step. FN-Reading 1,24, 57N
Mileilr e MOCER 4404000

6) Research basic regulations affecting today’s construction industry.
a. Investigate and report on the process for securing a building permit for a selected
location in the community. {FN-Readirg2-3-4-FN-Writing2}
b. Explain what a building code is and where to find published local building codes. Write
persuasively to defend why a particular building code is necessary. (FN-Reading2-34;
TN-Writing 2)

7) Investigate the social, economic, and environmental impact of construction work at the local,
national, and global levels. Analyze current and emerging trends in the construction industry
such as LEED certification and green building design, critically examining each source consulted
for its validity and reasoning. Integrate findings into a written summary; for example, write an
informative essay on how the implementation of green construction practices (such as
preventing waste and recycling waste) affects the environment and cost of a project. N

’ ’ ; ’ ’
Career Exploration

8) Research the major professions and trades within construction, such as electrician, carpenter,
mason, plumber, HVAC technician, cost estimator, and construction manager. Produce a chart
or other graphic detailing the aptitudes and training needed for at least three careers of
interest. For example, outline the typical steps needed to become a journeyman electrician,
such as completing postsecondary training and obtaining on-the-job training through an
apprenticeship, and devise a tentative career plan to reach employment goals. FN-Reading1,2;

] 7

9) Evaluate jobs data and employment projections in the construction industry from sources such
as O*Net OnLine, synthesizing findings from each source. Determine areas of largest growth and
discuss the significance of construction to the national and global economy. Articulate why
construction is considered a STEM field, citing the specific knowledge, skills, and abilities
required to be successful in a variety of construction occupations. FN-Reading1,2-47-FN

Introduction to Measurement

10) Use physical measurement devices typically employed in construction to complete accurate field
measurements. Determine the appropriate units and record accurate measurements of lengths
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and angles. Tools should include, but are not limited to: fractional rule, metric rule, measuring
tape, architect’s scale, engineer’s scale, dial caliper, micrometer, protractor, and square. N

11) Interpret given linear and angular dimensions to accurately set up layouts to complete a project.
For example, use an architect’s scale to measure distance on a construction drawing, and then
use a measuring tape to lay out cuts in dimensional lumber to an accuracy of 1/16 inch. {FN

Construction Math

12) Apply mathematics concepts to solve construction problems, distinguishing which principles
apply to a given construction problem. Concepts should include, but are not limited to:
a. Operating with whole numbers, fractions, and decimals. {FN-Math-N-Q;-NCCER-00102-
69}

b. Performing conversions between fractions, decimals, and percent. For example, convert
a decimal to a fraction to prepare a unit for measurement on a fractional scale to the
precision of 1/16 of an inch. FN-Math-N-Q:-NCCER-00102-09)

c.  Working with units such as feet, inches, meters, centimeters, and millimeters, and
determining appropriate units for a given construction task. For example, determine
how many pieces of 2 ft. 4 in. PVC pipe may be cut from a 10 ft. piece and how much
pipe will be left over. {FN-Math-N-Q:-NCCER-00102-09)}

d. Calculating the area of two-dimensional spaces. Calculating surface area and volume for
three-dimensional objects employing related geometric terminology. {FN-Math-G-GMB;
G-MG;-NCCER-00102-09)

Performing proportionate reasoning to estimate quantities. {FN-Math-N-Q}
f.  Using basic rules of right triangles, such as the Pythagorean Theorem, to find missing

lengths. {FN-Math-G-SRT}

Tools & Equipment

13) Accurately identify a wide range of hand and power tools used in the construction trades, such
as striking tools, cutting tools, torque producing tools, leveling and squaring tools, grinding and
shaping tools, clamping tools, and pulling and lifting tools. Explain when each is used and
describe the characteristics that make each appropriate for a given task. {fN-Reading2,-3,4}

14) Assess a variety of situations requiring the use of hand tools, power tools, and equipment.
Select the proper tool and accessories, critique the readiness of the tool, use the tool to
accomplish the desired task, and then return the tool and accessories to their proper storage.
For example, demonstrate the ability to safely use a crosscut saw to cut a straight square to
specified dimensions on dimensional lumber. {FN-Reading3+-TN-Math-N-Q:-NCCER-00103-09;
00104-09)

Introduction to Building Systems and Materials

15) Compare and contrast the properties and uses of basic construction materials employed in
building construction processes, such as aggregates, asphalt, concrete, steel, wood, and

masonry materials. {FN-Reading4)
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16) Distinguish between the various types of fasteners commonly used in construction, such as
nails, screws, and bolts, by creating a visual display outlining the properties and uses of each
type. Demonstrate the ability to accurately select and install the appropriate fastener in a

variety of situations. (FN-Reading2-3-47FN-Writing 2 NCCER27102-13)

17) Using graphic illustrations and supporting text, identify and describe major building systems (i.e.
foundation, structural, mechanical, electrical, and plumbing systems) to establish a basic
knowledge of their purpose, structure, and function. Discriminate between the different types
of construction drawings related to these systems, analyze how those drawings are organized,

and interpret the common symbols used in each. FN-Reading2,4,5,7-9;-NCCER-00105-09}

Construction Drawings & Specifications

18) Inspect and interpret construction drawings, diagrams, and written specifications for
construction projects. Explain how pictorial representations relate to a physical layout. Use an
architect’s scale and the given dimensions on a construction document to determine an
unknown dimension. For example, interpret electrical schedules and single-pole or three-way
light switch symbols in electrical plans to determine the types, quantities, and exact physical
locations of the light switches to be installed in a construction project. (FN-Reading 124,67

PLCCER00L0E 00

19) Describe the purpose of specifications in a construction document set. Examine how
specifications are organized according to the Construction Specifications Institute’s (CSI) Master
Format. Select an assortment of building products and classify them according to Master
Format. Analyze actual specifications and create a list of items commonly included in a
specification. Following CSI models and format, write a specification for a given component of a
building project. i i :

20) Create two-dimensional scale drawings using accepted dimensioning rules and measurement
systems. For example, as part of a project to build a simple structure, develop the complete
drawings that specify the dimensional details for each step of the construction process,
annotating all drawings such that another person could replicate the work. {FfN-Reading-3,4-TN

Math-blo s sy

Course Project

21) Interpret construction drawings to determine the correct materials, tools, and equipment
needed to complete a basic construction project. Plan and implement the steps needed to
complete the project, attending to precise details and employing safe practices throughout. For
example, read and interpret a technical document to build a simple tool box. {FN-Reading1-37%
PSCER00L0E- 00

Portfolio

22) Compile important artifacts to create a portfolio connecting personal career preparation to
concepts learned in this course. Continually update and reflect upon artifacts produced,
including written products, to strengthen work samples over time, using technology where

appropriate. FN-Witing 4,56}

Page 5



Standards Alignment Notes

*References to other standards include:

NRaading:

e NCCER Curriculum: National Center for Construction Education and Research

0 Note: NCCER accreditation is required to offer NCCER credentials to students.
Instructors trained through the NCCER Instructor Certification Training Program (ICTP)
may use the NCCER curricula to teach the listed standards. By doing so, their students
will receive a certificate of completion for the NCCER Core Curriculum and be placed in

NCCER's National Registry Database.
e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing

specific career readiness skills.

Page 6


http://www.nccer.org/curriculum
http://www.p21.org/storage/documents/P21_Framework_Definitions.pdf

TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Residential & Commercial Construction |

CHTRETRAE TN [V TEN Architecture & Construction

G e S TE LM This is the second course in the Residential & Commercial Construction
Sequence: program of study.

 Primary Career Cluster: |

Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

Fundamentals of Construction (6073)

1

o

This course satisfies one of three credits required for an elective focus when
Requirements: taken in conjunction with other Architecture & Construction courses.

Aligned Student SkillsUSA: http://tnskillsusa.com/
Organization(s): Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Coordinating Work-
Based Learning:

Available Student Students completing the course through an NCCER accredited program may
3 (VT A =T g diifoc1i o)) FH receive module credit for NCCER Construction Technology.

Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.
Teacher 580 OR a minimum of three of the following endorsements: 522, 523, 524,
S E—— 527,598, OR a minimum of three of the following endorsements: 701, 702,
: 703, 706, 707

Required Teacher None
Certifications/Training:

https://tn.gov/education/article/cte-cluster-architecture-construction

Course Description

Residential & Commercial Construction I is the second course in the Residential & Commercial
Construction program of study intended to prepare students for careers in construction by developing
an understanding of the different phases of a construction project from start to finish. Upon completion
of this course, proficient students will be able to demonstrate knowledge and skill in the earlier phases
of building construction, including site layout, foundation systems, concrete, framing systems, and
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electrical systems. Students will be able to perform concrete work; frame walls, ceilings, and floors of a
structure; and install proper wiring while safely employing tools and interpreting construction drawings
to complete projects. Emphasis is placed on demonstrating proper measurement and application of
mathematical concepts. Standards in this course also include principles of the construction industry and
business and project management. Students will continue compiling artifacts for inclusion in their
portfolios, which they will carry with them throughout the full sequence of courses in this program of

study. Seardardsinthiscorsearecligned-ithTennesseeSinie Sandardstortaglich-angrage,

Program of Study Application

This is the second course in the Residential & Commercial Construction program of study. For more
information on the benefits and requirements of implementing this program in full, please visit the
Architecture & Construction website at https://tn.gov/education/article/cte-cluster-architecture-

construction.

Course Standards

Safety

1) lIdentify safety hazards on a jobsite and demonstrate practices for safe working conditions.
Accurately read, interpret, and demonstrate adherence to safety rules, including but not limited
to rules pertaining to electrical safety, Occupational Safety and Health Administration (OSHA)
guidelines, and state and national code requirements. Be able to distinguish between the rules
and explain why certain rules apply. Perform a hazard assessment for a given task such as
changing the light bulbs in a classroom. Explain the steps necessary to safely perform the task,

outlining procedures to follow in the case of an emergency. {FN-Reading 34,6 TN-Writing 2}

2) Maintain safety records and demonstrate adherence to industry-standard practices regarding
general machine safety, tool safety, equipment safety, electrical safety, and fire safety to
protect all personnel and equipment. For example, when operating tools and equipment,
regularly inspect and carefully employ the appropriate personal protective equipment (PPE), as
recommended by Occupational, Safety & Health Administration (OSHA) regulations. Incorporate
safety procedures when operating tools and equipment, such as hand and power tools, ladders,
scaffolding, and lifting equipment. Complete safety test with 100 percent accuracy. {FN-Reading

34

3) Follow procedures to work safely around materials. Adhere to responsibilities for employees in
material safety as outlined by the Hazard Communication Standard (HazCom), such as locating
and interpreting material safety data sheets (MSDS). Demonstrate safe procedures to move
materials by planning the movement, properly lifting, stacking, and storing materials, and

selecting proper materials-handling equipment. FN-Reading-3,4}

Tools & Equipment

4) For each of the systems covered in this course, identify and select the proper tools and
accessories, critique the readiness of the tools, use the tools to accomplish the desired tasks,
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and then return the tools and accessories to their proper storage locations. For example,
demonstrate the ability to safely use a darby or bullfloat to level a concrete surface and

effectively clean and store the tool. {FfN-Reading-3;-FN-Math-N-Q}

Career Exploration

5)

6)

Referencing data from U.S. Department of Labor and other sources, explain an apprenticeship.
Write persuasively to describe the benefits of the apprenticeship approach of on-the-job
training paired with related training for individuals seeking construction careers. Use a variety of
sources to gather data, cite each source, and briefly describe why the chosen source is reliable.

’ 7 ’ ’ ’

Research apprenticeships and postsecondary institutions (colleges of applied technology,
community colleges, and four-year universities) in Tennessee and other states that offer
construction-related programs. Write an informative paper or develop an infographic identifying
entry requirements for a specific apprenticeship or postsecondary program of study, and the
secondary courses that will prepare students to be successful in the program. {FN-Reading1,-3;

TR e

Construction Industry Principles

7)

8)

Investigate and report on the process for determining the zoning regulations for a particular
building site. Describe how zone designation and regulations such as setbacks, ground coverage,
and maximum height impact the design and placement of a building on a given site, citing

findings from the investigation. {FN-Reading 2,34 TN-Writing 2}

Explain inspection procedures used to enforce building codes during the construction of a
residential or commercial building, outlining the roles and responsibilities of the building
inspector and the contractor and the intervals at which inspections are performed. {fN-Reading

234}

Site Layout

9)

Describe the basic procedures by which surveyors create site drawings. Read and interpret a site
drawing to determine the steps, personnel, equipment, and materials needed to prepare a site
for construction. Relate the site features labeled on the plan to the layout and topography on
the actual site. Develop a timeline and action steps needed to complete a site layout. {FN

)y &=y YTy

10) Apply the appropriate mathematical principles, tools, equipment, and procedures to accurately
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lay out a site, including:
a. Estimating distances by employing pacing techniques. {FN-Math-N-Q;-NCCER-68101-09}
b. Completing precise measurements with manual or electronic equipment, using
mathematical concepts as necessary, such as converting decimal feet to feet and inches
or applying right triangle rules such as the 3-4-5 rule. For example, in the process of
staking the corners of a building using taping procedures, calculate the diagonal of the
building by plugging the length and width of the building into the Pythagorean Theorem.



Then, use the diagonal value to locate the third corner and check the completed layout
for accuracy. (FfN-Reading-3: TN-Math-N-Q-G-SRT--NCCER-68101-09)

c. Describing the tools, equipment, and procedures involved in establishing elevations on a
site. For example, use a builder’s level to determine site and building elevations. {FN
Math-N-Q;-NCCER 6810109}

d. Annotating site layout data using proper field note techniques. {FN-Writing4;-NCCER
58204007

Foundation Systems and Properties of Concrete

11) Draw on construction texts and other technical documents to compare and contrast types of
foundation systems and footings. Create a written report or visual description outlining the
structure and properties of each type. Describe the conditions, costs, and other factors that

influence the decision to use each type of system. {FN-Reading 2,457 TFN-Writing 2-NCCER
68102-09)

12) Describe the composition of concrete by listing the materials used to make concrete. Analyze
the factors that impact the compression strength of concrete, such as the water-cement ratio.
Identify additional materials used in concrete construction, such as reinforcement materials and
forms. For example, create a comparison chart outlining the materials, forms, and

reinforcement used in concrete for a sidewalk versus a bridge. (FN-Reading 24,57 TFN-Writing

13) Calculate the total volume of concrete and the specific materials necessary for a given project
based on construction drawings and specifications. Use the information to estimate the amount

of each material needed to mix concrete for the project. {FfN-Reading4,-6;:FN-Math-N-Q, G-
GMD,-G-MGNCCER68102-09)

14) Analyze factors influencing the curing of concrete, such as the weather, moisture, and the use of
control joints. For example, write an explanatory text outlining the procedures necessary to
ensure concrete cures properly for a given date and location, including procedures to prevent

cracking and recommendations for the spacing of control joints. {FN-Reading2-3-4,5:-TFN

15) Apply the appropriate tools, equipment, and procedures to safely place concrete and cleanup
after a concrete project. Work in teams to safely and properly employ tools and personal
protective equipment (PPE), and follow procedures to construct a simple concrete form, place
concrete into the form, and strike-off (screed), level, smooth, edge, and joint concrete to finish

the project. {fN-Reading 3,4 NCCER68102-09)}
Framing Systems Overview

16) Distinguish among the basic types of wood framing systems, such as platform frames, balloon
frames, and post-and-beam frames. Create a chart to define and compare the pros and cons of

each, citing examples of when each is used. (FN-Reading127-NCCER-68106-09}
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Floor Framing Systems

17) Identify the components which make up a floor frame, analyzing the purpose of and
interrelationships among each component and explaining the sequence in which each is

constructed. {FN-Reading2-3,4,-5-NCCER-68106-09}

18) Read and interpret construction drawings to determine floor system requirements such as the
proper girder and joist size for a given span and floor load, and estimate the amount of material

needed to frame a floor assembly. (FN-Reading1-47FN-Math-N-Q-NCCER-68106-09)

19) Describe the procedures necessary to fasten sills to the foundation and construct a floor
assembly. Apply the appropriate tools, equipment, and procedures to build a floor assembly.
Work in teams to install girders, lay out and install floor joists, install bridging and blocking, and

apply subflooring. {FN-Reading 3 NCCER-68106-09)
Wall and Ceiling Framing Systems

20) Explain the procedure to lay out a wood frame wall, defining and describing the components
such as plates, studs, partitions, door and window openings, bracing, and other components.

Rl Peading 2/ PCCER 22107 001

21) Read and interpret drawings to determine wall and ceiling frame requirements for a given
residential or commercial structure. For example, calculate the length of a stud and estimate the

amount of material needed to frame a wall and ceiling assembly. {FN-Reading-4:TFN-Math-N-Q;
NCCER 68107-09)

22) Work in teams to construct a wall frame and ceiling assembly by implementing required safety
techniques, tools, and equipment. Accurately measure and lay out the frame; accurately level

and plumb the walls. (FN-Reading 3, FN-Math-N-Q; NCCER 6810709}

23) Compare and contrast the different tools, procedures, and fastening methods used in steel wall
framing versus wood wall framing in building construction. Outline the major similarities and
differences in each and write persuasively to provide a recommendation to a client for a specific

project. F-hl-Peading 2 A T A e n e I/ 0. MCCED £01.07 00.

Electrical Systems

24) Describe how different levels of electrical shock affect the human body. Research current OSHA
standards and other regulations specific to electrical systems to identify methods and
equipment to reduce the risk of injury due to electrical shock. Drawing on evidence from
textbooks and OSHA standards, apply lockout/tagout procedures to ensure safe working
conditions. For example, perform a lockout/tagout to prepare to work on an electrical device.

Bl 7

25) Citing technical data, explain the interrelationships among sources of current, voltage,
resistance, and power in electric circuits and the units to quantify each (amperes, volts, ohms
and watts). Demonstrate understanding of the operation of electrical circuits (series, parallel,
and series-parallel circuits) and relate it to the physical laws, such as Ohm’s law and Kirchhoff’s
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law, that govern the behavior of electrical circuits and devices such as the function of resistors in
electrical circuits. Accurately apply these physical laws to solve problems. For example, use
Ohm’s law to caIcuIate the current flow of a circuit for an electric dryer with a glven voltage and
resistance. : ;

26103-14)

Construction Drawings & Specifications

26) Inspect and interpret a full set of construction drawings and specifications for a construction
project including civil, architectural, structural, mechanical, plumbing, electrical, and fire
protection drawings and specifications. Read and interpret different drawing types including
plan view drawings, elevation view drawings, section drawings, detail drawings, and schedules.
Explain the relationship between different types of drawing and the importance of cross-
referencing different types of drawings with one another and cross-referencing drawings with
specifications. For example, explain how a floor plan, elevation, and detail drawing may all be
used to inform the reader about the layout and material of a given building component, such as

a cabinet layout or an exterior wall. (FN-Reading1,2-4,-5-6,7-9-NCCER44105-08)
Business and Project Management

27) Describe strategies used to promote collaboration, trust, and clear communication among
internal and external parties on a job site. Practice effective verbal, nonverbal, written, and
electronic communication skills for working with colleagues, employers, clients, and other
personnel while demonstrating the ability to: listen attentively, speak courteously and
respectfully, resolve obstacles in construction, and respond to criticism. For example, assume
the roles of a construction business owner and a potential client, listen to the needs of the
potential client, and respond to the potential client by email; explain the services provided by
the company and the next steps needed to begin the project. Other role playing could include a

construction business owner and a potential subcontractor. {FN-Reading 2,3, FN-Writirg 24

28) Describe the components and purpose of a basic contract document for a residential project.
Recognize the relationship and responsibilities of various parties to a contract. Write a basic
contract for a construction job, such as a carpenter’s contract to complete a deck addition for a

residential client. (FN-Reading2,3,-4,-5;-NCCER44105-08)

29) Interpret construction drawings to determine the correct materials, tools, and equipment
needed to complete a construction project. Plan and implement the steps needed to complete
the project, adhering to inspection procedures and employing safe practices throughout. Draw
from print and electronic examples to create and publish a material list, cost estimation,
construction schedule, and inspection checklist for a project, applying the components of the

documents to the given project. (FN-Reading2-3:-TN-Witing 4,6}

30) Log daily activities completed during a construction project over an extended period of time.
Document important facts concisely in a daily report as would a project manager on a jobsite,
including daily progress, equipment and materials used, personnel involved, and other work-

related activities. Review and revise as appropriate. {FN-Reading3FN-Writing 2510}

Page 6



Portfolio

31) Update materials from coursework to add to the portfolio started in Fundamentals of
Construction. Continually reflect on coursework experiences and revise and refine the career
plan generated in the prior course, using technology where appropriate. Include photographs or
illustrations and written descriptions of sequential progress in construction projects. {FN-Writing

REEd]

Standards Alignment Notes

*References to other standards include:

N Raoadinga:- anne a¥a o

e NCCER Curriculum: National Center for Construction Education and Research

0 Note: NCCER accreditation is required to offer NCCER credentials to students.
Instructors trained through the NCCER Instructor Certification Training Program (ICTP)
may use the NCCER curricula to teach the listed standards. By doing so, their students
will complete modules working toward a certificate of completion for NCCER
Construction Technology and be placed in NCCER's National Registry Database.

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Residential & Commercial Construction Il

CHTRETRAE TN [V TEN Architecture & Construction

Consultant: Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

Course Code(s): 6163

Prerequisite(s): Residential & Commercial Construction | (6162)

Credit: 1-2 credits (see Recommended Credit below)

Grade Level: 11

Graduation This course satisfies one of three credits required for an elective focus when
Requirements: taken in conjunction with other Architecture & Construction courses.

G E O ESTEENTE M This is the third course in the Residential & Commercial Construction
Sequence: program of study.

Aligned Student SkillsUSA: http://tnskillsusa.com/
Organization(s): Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Coordinating Work-
Based Learning:

Available Student Students completing the course through an NCCER accredited program may
3 [V TN =T g i1 [0 FH receive module credit for NCCER Construction Technology.

Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.
Teacher 580 OR a minimum of three of the following endorsements: 522, 523, 524,
Endorsement(s): 527,598, OR a minimum of three of the following endorsements: 701, 702,
: 703, 706, 707
Required Teacher
e . . . None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-architecture-construction

Course Description

Residential & Commercial Construction Il is the third course in the Residential & Commercial
Construction program of study intended to prepare students for careers in construction by developing
an understanding of the different phases of a construction project from start to finish. Upon completion
of this course, proficient students will be able to demonstrate knowledge and skill in the later phases of
building construction including roofing systems, exterior finishing, stair framing systems, masonry
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systems, and plumbing systems. Students will be able to perform masonry work; frame roofs; install
shingles on roofs; apply exterior finishes; and install proper piping for plumbing systems while safely
employing tools and interpreting construction drawings to complete projects. Emphasis is placed on
demonstrating proper measurement and application of mathematical concepts. Standards in this course
also include an introduction to heating, ventilation, and air conditioning systems, principles of the
construction industry, and business and project management. Students will continue compiling artifacts
for inclusion in their portfolios, which they will carry with them throughout the full sequence of courses
in this program of study. Standardsin-thiscourse arealigned with Tennessee State Standardsfor Engli

Program of Study Application

This is the third course in the Residential & Commercial Construction program of study. Flexibility is built
in to offer this course for either one or two credits, depending on school capacity and teacher
background. Whether offered for one credit or two credits, this course can feed into a fourth-level
Construction Practicum course in which students can apply the skills learned throughout the program of
study toward the completion of an in-depth, semester- or year-long work-based learning (WBL)
apprenticeship or internship. For more information on the benefits and requirements of implementing
this program in full, please visit the Architecture & Construction website

at https://tn.gov/education/article/cte-cluster-architecture-construction.

Recommended Credit

If all standards in the course are covered, the course is recommended for two credits. If only one credit
is to be offered, the following two options are recommended:

1 Credit Option A: Exterior 1 Credit Option B: Interior

Content Standards Content Standards

Safety 1,2,3 Safety 1,2,3

Tools & Equipment 4 Tools & Equipment 4

Construction Industry 5,6 Construction Industry 5,6

Principles Principles

Roofing Systems 7,8,9,10,11, 12 Plumbing Systems 21, 22, 23, 24, 25,

Exterior Finishing 13, 14, 15, 16 26
Principles of Electrical 27,28, 29

Basic Stair Framing 17,18 Systems

Systems Introduction to HVAC 30, 31

Introduction to Masonry | 19, 20

Systems Construction Drawings & | 32, 33

Construction Drawings & | 32, 33 Specifications

Specifications Business & Project 34,35, 36

Business & Project 34,35, 36 Management

Management Portfolio 37

Portfolio 37
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Course Standards

Safety

1)

2)

3)

Identify safety hazards on a jobsite and demonstrate practices for safe working conditions.
Accurately read, interpret, and demonstrate adherence to safety rules, including but not limited
to rules pertaining to electrical safety, Occupational Safety and Health Administration (OSHA)
guidelines, and state and national code requirements. Be able to distinguish between the rules
and explain why certain rules apply. Recognize and employ universal construction signs and
symbols such as colors, flags, stakes, and hand signals that apply to construction workplace
situations. Research and evaluate construction company safety plans from local industry. Explain
the need for jobsite security to prevent liability. Drawing from examples, create and implement
a jobsite safety program in the class to ensure safe practices and procedures including jobsite

security procedures. {FN-Reading 34,6 FN-Writing 24}

Maintain safety records and demonstrate adherence to industry-standard practices regarding
general machine safety, tool safety, equipment safety, electrical safety, and fire safety to
protect all personnel and equipment. For example, when operating tools and equipment,
regularly inspect and carefully employ the appropriate personal protective equipment (PPE), as
recommended by Occupational, Safety & Health Administration (OSHA) regulations. Incorporate
safety procedures when operating tools and equipment, such as hand and power tools, ladders,
scaffolding, and lifting equipment. Complete safety test with 100 percent accuracy. {FN-Reading

34

Follow procedures to work safely around materials. Adhere to responsibilities for employees in
material safety as outlined by the Hazard Communication Standard (HazCom), such as locating
and interpreting material safety data sheets (MSDS). For example, obtain an MSDS for a given
material from a supplier in the community. Demonstrate safe procedures to move materials by
planning the movement, properly lifting, stacking, and storing materials, and selecting proper

materials-handling equipment. {FN-Reading3,4}

Tools & Equipment

4)

For each of the systems covered in this course, identify and select the proper tools and
accessories, critique the readiness of the tools, use the tools to accomplish the desired tasks,
and then return the tools and accessories to their proper storage. Research a new technology
recently developed for the construction industry. Write persuasively to convince an employer
how the use of the technology could benefit the company, citing evidence from resources. For
example, describe how a new power tool could improve efficiency and reduce muscle fatigue for

a construction team. (FN-Reading 234 FN-Writirg 17}

Construction Industry Principles

5)

Locate and assess the Tennessee Contractor’s Licensing Board’s website and analyze the policies
and requirements for construction work in Tennessee. Explain how such policies impact local

construction businesses. {FN-Readirg2-3-4}

Approved January 30, 2015
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6) Consult a variety of sources to describe alternatives to traditional project delivery methods, such
as the design-build and construction management-related methods, distinguishing among the
roles and relationships of various construction personnel in each scenario. Examine the project
delivery method of an actual company. Develop a company profile with supporting graphics the
company could share with a client describing the services provided and explaining the building

delivery method used by the company. {FN-Reading 2,34, 54 FN-Writing 24,8}

Roofing Systems

7) Define and describe the framing components of gable and hip roofs such as the ridgeboard,
plates, and types of rafters. For example, create a graphic illustration showing the roles of each
component and how they work together in a roof framing system. {FN-Reading3,4,74-NCCER
68108-09)

8) Read and interpret drawings to determine roof framing requirements, such as calculating the
length of a rafter based on the desired pitch and estimating the materials needed to frame and
sheath a roof. For example, use a speed square to lay out a common rafter on a piece of lumber.

A 7 7

9) Work in teams to construct a roof frame assembly by implementing required safety techniques,
tools, and equipment to accurately measure, lay out, construct, and sheath a roof frame. For

example, frame a gable roof with an opening. FN-Reading3; TN-Math-N-Q; NCCER 68108-09)

10) Compare and contrast different procedures to frame a roof. For example, describe the benefits
of using prefabricated trusses in place of framing with rafters on site. Outline the major
similarities and differences in each and write persuasively to describe why using either

prefabricated trusses or framing with rafters is more beneficial for a specific project. N

11) Compare and contrast the materials, methods, and procedures for roofing with fiberglass
shingles with other roofing materials such as wood shingles, metal roofing, and membrane-type
roofing systems. Perform a cost analysis for a client to help the client choose between two
roofing materials for a specific project given the site location, project budget, environmental

considerations, and other factors. (FN-Reading2-3-4-NCCER-68109-09)

12) Apply the appropriate tools, equipment, and procedures to safely install shingles on a roof
including strategies for watertight installation, using quantitative reasoning and geometric
formulas where applicable. For example, interpret construction documents to estimate the
roofing materials needed to install fiberglass shingles on a gable roof. After preparing the roof
with underlayment, flashing, and other preparation materials, install fiberglass shingles. {FN\

Exterior Finishing
13) Examine a wall section drawing for a specific building. Identify, define, and explain the function

of each component including wall insulation, flashing, and the structure of the cornice. Draw
from textbooks and other resources to annotate the wall section drawing with notes explaining
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the purpose of each component.

09)

14) Interpret wall section drawings to safely construct a cornice. For example, accurately measure
materials, employ tools, and follow procedures to build a box cornice, checking for accuracy in

each step. Fh-Peading 2o - N0 MICCER 0190 00)

15) Analyze various finish systems used to sheath a building, including but not limited to wood
siding, fiber-cement siding, vinyl siding, metal siding, stucco, and masonry veneer finishes.
Perform a case study of three different buildings in the community which are sheathed in
different ways, hypothesizing why the different materials and methods were selected for each.

A

16) Estimate the siding materials needed to cover a building utilizing mathematical principles such
as area formulas and quantitative reasoning. Utilize the appropriate procedures, tools, and
materials to install various types of siding. For example, identify three siding methods that are
commonly used in the area and demonstrate the ability to plan the installation of and install

each. {FN-Reading 3; Math-N-Q; NCCER 68110-09}
Basic Stair Framing Systems

17) Analyze the components of a stair system. Read and interpret construction drawings to
determine stair system requirements such as the total rise, number and size of risers, and
number and size of treads. Based on stated requirements, estimate the amount of material

needed to frame a stair assembly. {FN-Reading 23,4, 54 FN-Math-N-Q;-NCCER-68111-09}

18) Apply the appropriate tools, equipment, and procedures to safely build a small stair unit,
demonstrating proper procedures for laying out and cutting stringers, risers, and treads. {FN

Introduction to Masonry Systems

19) Describe the materials and methods used in modern masonry. Distinguish between masonry
units made of clay products (i.e. brick) and masonry units made of concrete (i.e. block),
analyzing the composition and structure of common units. Differentiate between the types of
masonry construction, such as solid masonry walls, cavity walls, and veneer walls, citing
examples of when each is used. Apply the knowledge to examine two different masonry
constructions found in the school or community. Create a visual display with supporting text

comparing the composition and construction methods of each. {FN-Reading1-2,3,4, 54N
Writing 2: NCCER 63104-09)

20) Describe and demonstrate the procedures and techniques of basic bricklaying, including
preparing mortar, laying a mortar bed, and laying bricks. Apply the appropriate tools,
equipment, and procedures to safely mix mortar and properly use a trowel to spread and furrow

bed joints and butter head joints. (FN-Reading3,4:-NCCER-68104-09)}
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Plumbing Systems

21) Study a schematic plan of a typical community sewer system. Citing evidence from a technical
description or actual observation of a system, explain how waste moves through a drain, waste,
and vent system from the fixture to the environment. Create a graphic illustration to represent
the movement of waste from one component to the others in the system. For example, create a
basic diagram of how the waste generated by a clean-up sink in the classroom travels to the

local sewage treatment plant. {FN-Reading 2,34,/ -NCCER-68115-09)

22) Demonstrate understanding of the specific roles of various plumbing components in a drain,
waste, and vent system by sketching a system model. Label the components, and include a
written description of the function of each Be able to descrlbe the physical prlnC|pIes involved
such as gravity and pressure. : :

R

23) Analyze the function of a trap by examining a drain, waste, and vent system whose trap has lost
its seal. Diagnose and explain the cause and determine the appropriate solution, citing evidence
from textbooks or technical manuals in order to justify why the chosen solution is preferable or

more effective than another. (FN-Reading1,245-FN-Writing 2,-9;-NCCER-68115-09}

24) Determine common requirements found in plumbing codes and explain why the codes are
necessary; include the importance of proper plumbing on human health. Examine a case in
which poor plumbing contributed to the outbreak of disease in a community. Write an
explanatory text to illustrate the problem and describe how it could have been prevented with

proper plumbing applications. {FN-Reading 245N Writing 2 NCCER-68115-09)}

25) Compare and contrast the material properties and uses of the various types of plastic and
copper piping, including storing and handling, safety issues, and types of fitting and hanging
equipment. Describe the factors influencing the decision to use plastic or copper piping in a
residence. Demonstrate the ability to select the correct materials, tools, and PPE to complete
both plastic and copper piping projects by creating a list of the items needed for a specific
installation. For example, for a residential bathroom sink drain, create a list of the materials,

tools, and equipment needed to install the drain. (FN-Reading 23,47 FN-Writing 4,-9;-NCCER
£E41-00£211100)

26) Employ tools and procedures to safely measure, cut, ream, and join plastic and copper piping
and fittings. For example, accurately measure PVC pipe, use a miter box and handsaw to cut
pieces of pipe, ream and chamfer the ends, and join the pipe using solvent cement. FN-Reading

Principles of Electrical Systems

27) Evaluate and recommend proper electrical hardware for a residential building. For example, for
a residential dwelling with a given floor plan and schedule of major appliances, determine the
size of the electrical service by referring to the National Electrical Code to select the service-
entrance equipment, such as conductors, panelboard, and protective devices. Steps should
include: calculating the load for lighting, small appliances, and large appliances; and determining
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the number of branch circuits required. Describe the installation rules pertaining to dedicated
circuits as applied to various equipment such as ranges, dryers, and HVAC systems. {FN-Reading

>~y Ty 7 7

28) Utilize the proper tools, equipment, and procedures to select and safely perform basic
installation of device boxes according to drawings, specifications, and code requirements. {FN\

) T 7

29) Utilizing test equipment such as a voltmeter, inspect and test an electrical wiring system for
compliance according to drawings, specifications, and code requirements. {FN-Reading-3,4,6;

Introduction to Heating, Ventilation, and Air Conditioning Systems (HVAC)

30) Demonstrate understanding of the principles of heating, ventilation and air conditioning
systems. Use graphic illustrations and supporting text to describe the structure and function of

each system. {FN-Reading 234,57 FN-Writing 2:- NCCER-68114-09)

31) Examine the regulations which impact the work of HVAC technicians, such as the Clean Air Act
and EPA guidelines. Create a brochure to inform an individual contemplating beginning an HVAC
business of these regulations, explaining key considerations and citing resources. (TN Reading 1,
2, 4; TN Writing 2, 4, 9; NCCER 68114-09)

Construction Drawings & Specifications

32) Explain the relationship between construction drawings and specifications. For example,
describe how both the construction drawings and specifications provide information about the
exterior sheathing indicated for a building. Examine construction drawings and specifications to
determine the requirements of the sheathing for a given part of a building, and verify with

measurements and other sources as needed. {FN-Readirg 12,456,738, NCCER44105-08}

33) Describe processes by which construction professionals obtain clarification from architects
regarding construction documents, such as by the use of requests for information (RFI’s). Write
a request for information (RFI), as would a construction professional to an architect to request
clarification for a detail of the construction documents, such as the selection of a product. N

\Weiting 4: NCCER 44105-08)
Business & Project Management

34) Establish and implement specific goals to manage project assignments in a timely manner,
including organizing teams to effectively manage assignments, monitoring and reporting on
project progress, and evaluating a completed project according to client requirements. For
example, inspect and critique a team member’s work, providing constructive feedback for
improvement. Similarly, respond to constructive feedback from a team member to improve

project outcomes and meet project goals. {FN-Reading2,-6; FN-Writing 2}

35) Perform estimating and scheduling techniques for a long-term project, including calculating
material quantities and cost (including tax) and labor cost to complete a bid sheet; scheduling
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construction activities using a flow chart; and determining amounts to be charged to the client

at various intervals throughout the project. (FN-Reading3,7-TFN-Writing 4 TN-Math-N-Q)

36) Utilize technology to write and share periodical reports (weekly, monthly, etc.) to provide others
with information about progress during construction activities as would a project manager to a
supervisor. Summarize activities in a narrative form including overall progress in relationship to

a previously planned schedule. {FN-Reading 3 TN-Writing 24, 6,10}

Portfolio

37) Update materials from coursework to add to the portfolio started in Fundamentals of
Construction and Residential & Commercial Construction . Continually reflect on coursework
experiences and revise and refine the career plan generated in prior courses, using technology
where appropriate. Include photographs or illustrations and written descriptions of sequential

progress in construction projects. {FN-Writing2,4,-5,-6}

Standards Alignment Notes

*References to other standards include:

NRaading:

e NCCER Curriculum: National Center for Construction Education and Research
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http://www.nccer.org/curriculum

O Note: NCCER accreditation is required to offer NCCER credentials to students.
Instructors trained through the NCCER Instructor Certification Training Program (ICTP)
may use the NCCER curricula to teach the listed standards. By doing so, their students
will complete modules working toward a certificate of completion for NCCER
Construction Technology and be placed in NCCER's National Registry Database.

P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP

Structural Systems |

CHTRETRAE TN [V TEN Architecture & Construction

Consultant: Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

Course Code(s): 6164

Prerequisite(s): Fundamentals of Construction (6073)

Credit: 1

Grade Level: 10

Graduation This course satisfies one of three credits required for an elective focus when
Requirements: taken in conjunction with other Architecture & Construction courses.

Programs of Study and

This is the second course in the Structural Systems program of study.
Sequence:

Aligned Student SkillsUSA: http://tnskillsusa.com/
Organization(s): Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Coordinating Work-
Based Learning:

Available Student Students completing the course through an NCCER accredited program may
3 VS T =T g i1 (o) FH receive module credit for NCCER Carpentry.

Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.

Teach
cacher 522, 575, 580, 592, 706
Endorsement(s):
Required Teacher
iee as . . None
Certifications/Training:
Teacher Resources: https://tn.gov/education/article/cte-cluster-architecture-construction

Course Description

Structural Systems | prepares students for careers in residential and commercial carpentry. Upon
completion of this course, proficient students will be able to demonstrate knowledge and skill in framing
buildings. Students will be able to frame floors, walls, ceilings, roofs, and stairs while safely employing
tools and interpreting construction drawings to complete projects. Emphasis is placed on demonstrating
proper measurement and application of mathematical concepts. Standards in this course also include
principles of the construction industry and business and project management. Students will continue
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compiling artifacts for inclusion in their portfolios, which they will carry with them throughout the full

sequence of courses in this program of study Standard&m—tm&eeeps&a;&m%nedamﬂﬂenﬂessee&ate

Program of Study Application

This is the second course in the Structural Systems program of study. For more information on the
benefits and requirements of implementing these programs in full, please visit the Architecture &
Construction website at https://tn.gov/education/article/cte-cluster-architecture-construction.

Course Standards

Safety

1) Identify safety hazards on a jobsite and demonstrate practices for safe working. Accurately read,
interpret, and demonstrate adherence to safety rules, including but not limited to rules
pertaining to electrical safety, Occupational Safety and Health Administration (OSHA) guidelines,
and state and national code requirements. Be able to distinguish between the rules and explain
why certain rules apply. Perform a hazard assessment for a given task such as working on a
ladder to install roof framing components. Explain the steps necessary to safely perform the

task, outlining steps to take in case of an emergency. {FfN-Reading3,4,-6-TFN-Wiriting 2:- NCCER
27101-13)

2) Maintain safety records and demonstrate adherence to industry-standard practices regarding
general machine safety, tool safety, equipment safety, electrical safety, and fire safety to
protect all personnel and equipment. For example, when operating tools and equipment,
regularly inspect and carefully employ the appropriate personal protective equipment (PPE), as
recommended by Occupational, Safety & Health Administration (OSHA) regulations. Incorporate
safety procedures when operating tools and equipment, such as hand and power tools, ladders,
scaffolding, and lifting equipment. Complete safety test with 100 percent accuracy. {FN-Reading

3) Follow procedures to work safely around materials. Adhere to responsibilities for employees in
material safety as outlined by the Hazard Communication Standard (HazCom), such as locating
and interpreting material safety data sheets (MSDS). Demonstrate safe procedures to move
materials by planning the movement, properly lifting, stacking, and storing materials, and

selecting proper materials-handling equipment. FN-Reading-3,4:-NCCER27101-13- 27102-13)
Career Exploration

4) Referencing data from U.S. Department of Labor and other sources, explain an apprenticeship.
Write persuasively to describe the benefits of the apprenticeship approach of on-the-job
training paired with related training for individuals seeking construction careers. Use a variety of
sources to gather data, cite each source, and briefly describe why the chosen source is reliable.

7 7 ’ ’ 7

Page 2


https://tn.gov/education/article/cte-cluster-architecture-construction

5)

Research apprenticeships and postsecondary institutions (colleges of applied technology,
community colleges, and four-year universities) in Tennessee and other states that offer
construction-related programs. Write an informative paper or develop an infographic identifying
entry requirements for a specific apprenticeship or postsecondary program of study, and the
secondary courses that will prepare students to be successful in the program. {FN-Reading TN

Mlrting /L PCCER DT I0T 100

Construction Industry Principles

6)

7)

Investigate and report on the process for determining the zoning regulations of a building site.
Describe how zone designation and regulations such as setbacks, ground coverage, and
maximum height impact the design, placement, and use of a building on a given site, citing
findings from the investigation. Read and interpret zoning ordinances and other regulations
impacting a given site (city, county, historic district, subdivision regulations, etc.). {FN-Reading2;

Explain inspection procedures used to enforce building codes during the construction of a
residential or commercial building, outlining the roles and responsibilities of the building
inspector and the contractor and the intervals at which inspections are performed. {fN-Reading

234}

Types of Structural Systems

8) Compare and contrast types of structural framing systems, including wood light-frame,

structural steel, and reinforced concrete, analyzing the factors influencing the selection of a
structural system for given building functions. Using textbooks, online resources, or examples in
the community, select three buildings with different framing types and explain why each type

was used for the building’s function. FN-Reading 1245 FN-Witirg 2-9-NCCER27102-13)

Materials and Methods of Light-Frame Wood Construction

9)

Distinguish among the basic types of wood framing systems, such as platform frames, balloon
frames, and post-and-beam frames. Create a chart to define and compare the pros and cons of
each type, citing examples of when each is used. {FN-Reading1-2,4, 574 FN-Writirg 2-9;
BECERI0E 12]

10) Analyze the characteristics and uses of various types of wood products used in light frame

Page 3

construction.

a. Categorize types of wood as hardwood or softwood.

b. Identify differences in woods used in interior and exterior applications.

c. ldentify grades of lumber, common lumber defects, and differences in treated and
untreated lumber.

d. Explain the difference between actual and nominal lumber sizes.

e. Distinguish among the properties and uses of engineered wood products such as
plywood, hardboard, particleboard, oriented strand board, mineral fiberboard, glulam
lumber, and wood I-beams.

Drawing on resources such as textbooks and wood product retailers’ catalogs, examine actual
wood product samples and create a written description of each, identifying the type and grade



of the product, noticing and naming any defects, and explaining common uses of the product.

Tools & Equipment

11) Accurately identify hand and power tools used in carpentry, describing the safe use and
maintenance of each. Hand tools include levels, squares, planes, clamps, and hand saws. Power
tools include power saws, drill presses, routers, laminate trimmers, portable power planes,
power metal shears, and pneumatic and cordless nailers and staplers. For each of the systems
covered in this course, identify and select the proper tools and accessories, critique the
readiness of the tools, use the tools to accomplish the desired tasks, and then return the tools

and accessories to their proper storage. {FN-Reading2,-3,4;-NCCER27103-13)
Construction Drawings & Specifications

12) Inspect and interpret a full set of construction drawings and specifications for a construction
project including civil, architectural, structural, mechanical, plumbing, electrical, and fire
protection drawings and specifications. Read and interpret different drawing types including
plan view drawings, elevation view drawings, section drawings, detail drawings, and schedules.
Explain the relationship between different types of drawing and the importance of cross-
referencing different types of drawings with one another and cross-referencing drawings with
specifications. For example, explain how a floor plan, elevation, and detail drawing may all be
used to inform the reader about the layout and material of a given building component, such as

a cabinet layout or an exterior wall. (FN-Reading1,2-4,-56,7-9-NCCER27104-13)

Floor Framing Systems

13) Implement geometric principles to square a building layout. For example, in the process of
staking the corners of a building, check the layout for squareness by using the 3-4-5 rule based

on right triangles and the Pythagorean Theorem. {FfN-Reading-3;-TFN-Math-N-Q-G-SRT-NCCER
20412

14) Identify the components which make up a floor frame, analyzing the purpose of and
interrelationships among each component and explaining the sequence in which each is

constructed. {FN-Reading 23,4, 5-NCCER27105-13)

15) Read and interpret construction drawings to determine floor system requirements, such as the
proper girder and joist size for a given span and floor load, and estimate the amount of material

needed to frame a floor assembly. (FN-Reading 14,7 FN-Math-N-Q:-NCCER27105-13)}

16) Describe the procedures necessary to fasten sills to the foundation and construct a floor
assembly. Apply the appropriate tools, equipment, and procedures to build a floor assembly.
Work in teams to install girders, lay out and install floor joists, install bridging and blocking, and

apply subflooring. {FN-Reading3-NCCER27105-13}
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Wall and Ceiling Framing Systems

17) Explain the procedure to lay out a wood frame wall, defining and describing the components

such as plates, studs, partitions, door and window openings, bracing, and other components.

18) Read and interpret drawings to determine wall and ceiling frame requirements for a given
residential or commercial structure. For example, calculate the length of a stud and estimate the

amount of material needed to frame a wall and ceiling assembly. {FN-Reading-4;FN-Math-N-Q;
e

19) Work in teams to construct a wall frame and ceiling assembly by implementing required safety
techniques, tools, and equipment. Accurately measure and lay out the frame; accurately level
and plumb the walls. (FN-Reading3;+FN-Math-N-Q;-NECCER 2711113}

Roof Framing Systems

20) Define and describe the framing components of gable and hip roofs such as the ridge board,
plates, and types of rafters. Create a graphic illustration showing the roles of each component
and how they work together in a roof framing system. {FN-Reading3,-4,7~-NCCER27112-13)

21) Read and interpret drawings to determine roof framing requirements, such as calculating the
length of a rafter based on the desired pitch and estimating the materials needed to frame and
sheath a roof. For example, use a speed square to lay out a common rafter on a piece of lumber.

A 7 7

22) Work in teams to construct a roof frame assembly by implementing required safety techniques,
tools, and equipment to accurately measure, lay out, construct, and sheath a roof frame. For
example, frame a gable roof with an opening. FN-Reading 3, TN-Math-N-Q; NCCER27112-13)

23) Compare and contrast different procedures to frame a roof. For example, describe the benefits
of using prefabricated trusses in place of framing with rafters on site. Outline the major
similarities and differences in each and write persuasively to describe why using either
prefabricated trusses or framing with rafters is more beneficial for a specific project. N

Introduction to Building Envelope Systems

24) Analyze the components of a building envelope system, including building wrap, insulation, and
various types of windows and exterior doors. Describe how the selection and installation of
various components affect the energy efficiency of the building, such as the impact of air sealing
on energy efficiency. Identify materials and installation strategies used to minimize or prevent
air infiltration. For example, explain how the glass type and the proper installation of a window
impact the energy efficiency of the building. {fN-Reading 24,5 FN-Physical-Science 2N
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25) Describe the procedures necessary to prepare a rough opening and install windows and doors.

Apply the appropriate tools, equipment, and procedures to prepare rough openings for proper
window and door installation. Properly install a lockset in an exterior door. {FN-Reading 3TN

PMeth-pOe pCCER 07100 121

Basic Stair Framing Systems

26) Analyze the components of a stair system. Read and interpret construction drawings to

determine stair system requirements such as the total rise, number and size of risers, and
number and size of treads. Based on stated requirements, estimate the amount of material

needed to frame a stair assembly. {FN-Reading 23,4, 5-7-FN-Math-N-Q-NCCER27110-13)

27) Apply the appropriate tools, equipment, and procedures to safely build a small stair unit,

demonstrating proper procedures for laying out and cutting stringers, risers, and treads. {FN

Business and Project Management

28)

Describe strategies used to promote collaboration, trust, and clear communication among
internal and external parties on a job site. Practice effective verbal, nonverbal, written, and
electronic communication skills for working with colleagues, employers, clients, and other
personnel while demonstrating the ability to: listen attentively, speak courteously and
respectfully, resolve obstacles in construction, and respond to criticism. For example, assume
the roles of a construction business owner and a potential client, listen to the needs of a
potential client, and respond to the potential client by email; explain the services provided by
the company and the next steps needed to begin the project. Other role playing could include a

construction business owner and a potential subcontractor. (FN-Reading 2,3 FN-Writing 24}

29) Describe the components and purpose of a basic contract document for a residential project.

Recognize the relationship and responsibilities of various parties to a contract. Write a basic
contract for a construction job, such as a carpenter’s contract to complete a deck addition for a

residential client. F-N-Reading2-3,-4,-5;-NCCER44105-08)

30) Interpret construction drawings to determine the correct materials, tools, and equipment

needed to complete a construction project. Plan and implement the steps needed to complete
the project, adhering to inspection procedures and employing safe practices throughout. Draw
from print and electronic examples to create a materials list, cost estimation, construction

schedule, and inspection checklist for a project, applying the components of the documents to

the given project. {FN-Reading2,-3;-FN-Witing 4}

31) Log daily activities completed during a construction project over an extended period of time.

Page 6

Document important facts concisely in a daily report as would a project manager on a jobsite,
including daily progress, equipment and materials used, personnel involved, and other work-

related activities. {FN-Reading-3;TN-Witing 2,510}



Portfolio

32) Update materials from coursework to add to the portfolio started in Fundamentals of
Construction. Continually reflect on coursework experiences and revise and refine the career
plan generated in the prior course, using technology where appropriate. Include photographs or
illustrations and written descriptions of sequential progress in construction projects. {FN-Writing

REEd]

Standards Alignment Notes

*References to other standards include:

N Raoadinga:- anne a¥a o o
D

e NCCER Curriculum: National Center for Construction Education and Research

0 Note: NCCER accreditation is required to offer NCCER credentials to students.
Instructors trained through the NCCER Instructor Certification Training Program (ICTP)
may use the NCCER curricula to teach the listed standards. By doing so, their students
will receive a certificate of completion for NCCER Carpentry Level One and be placed in
NCCER's National Registry Database.

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Structural Systems |l

Primary Career Cluster:

Consultant:

Course Code(s):

Prerequisite(s):
Credit:

Grade Level:

Graduation
Requirements:

Programs of Study and
Sequence:

Aligned Student
Organization(s):

Coordinating Work-
Based Learning:

Available Student
Industry Certifications:

Dual Credit or Dual
Enrollment
Opportunities:

Architecture & Construction
Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov
6165

Structural Systems | (6164)
1-2 credits (see Recommended Credit below)

11-12

This course satisfies one or two of three credits required for an elective
focus when taken in conjunction with other Architecture & Construction
courses.

This is the third course in the Structural Systems program of study.

SkillsUSA: http://tnskillsusa.com/
Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Students completing the course through an NCCER accredited program may
receive module credit for NCCER Carpentry.

There are no known dual credit/dual enrollment opportunities for this
course. If interested in developing, reach out to a local postsecondary
institution to establish an articulation agreement.

Teacher 522, 575, 580, 592, 706
Endorsement(s):

Required Teacher
pe as . . None
Certifications/Training:
Teacher Resources: https://tn.gov/education/article/cte-cluster-architecture-construction

Course Description

Structural Systems Il is an advanced-level course that builds on the introductory skills learned in the
Fundamentals of Construction and Structural Systems | courses. This course will explore advanced
framing, the physics of structural loads, and the coverings and finishes of structural systems. Upon
completion of this course, proficient students will be able to install interior and exterior finishing,
including roofing, siding, thermal and moisture protection components, drywall, doors, and trim.
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Throughout the course, students will interpret construction drawings to complete projects,
implementing material estimating procedures and safe working practices. Standards in this course also
expand on principles of the construction industry and delve deeper into business and project
management strategies. Students will continue compiling artifacts for inclusion in their portfolios, which
they will carry with them throughout the full sequence of courses in this program of study. Standards-in

Program of Study Application

This is the third course in the Structural Systems program of study. Flexibility is built in to offer this
course for either one or two credits, depending on school capacity and teacher background. Whether
offered for one or two credits, this course can feed into a fourth-level Construction Practicum course in
which students can apply the skills learned throughout the program of study toward the completion of
an in-depth, semester- or year-long work-based learning (WBL) apprenticeship or internship. For more
information on the benefits and requirements of implementing this program in full, please visit the
Architecture & Construction website at https://tn.gov/education/article/cte-cluster-architecture-
construction.

Recommended Credit
If all standards in this course are covered, the course is recommended for two credits. If only one credit
is to be offered, it is recommended that the following standards be covered:

1 Credit Option

Content Standards
Safety 1,2,3

Tools & Equipment 4
Construction Industry 5,6
Principles

Structural Systems Loads | 7, 8
Cold-Formed Steel 9,10
Framing

Exterior Finishing 11,12,13,14
Thermal & Moisture 15, 16,17, 18
Protection

Roofing Applications 19, 20

Green Building 33
Construction Drawings & | 34, 35
Specifications

Business & Project 36,37, 38
Management

Portfolio 39
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Course Standards

Safety

1)

2)

3)

Identify safety hazards on a jobsite and demonstrate practices for safe working. Accurately read,
interpret, and demonstrate adherence to safety rules, including but not limited to rules
pertaining to electrical safety, Occupational Safety and Health Administration (OSHA) guidelines,
and state and national code requirements. Be able to distinguish between the rules and explain
why certain rules apply. Recognize and employ universal construction signs and symbols such as
colors, flags, stakes, and hand signals that apply to construction workplace situations. Research
and evaluate construction company safety plans from local industry. Explain the need for jobsite
security to prevent liability. Drawing from examples, create and implement a jobsite safety
program in the class to ensure safe practices and procedures including jobsite security

procedures. {FN-Reading 3,46, FN-Writing 2,4}

Maintain safety records and demonstrate adherence to industry-standard practices regarding
general machine safety, tool safety, equipment safety, electrical safety, and fire safety to
protect all personnel and equipment. For example, when operating tools and equipment,
regularly inspect and carefully employ the appropriate personal protective equipment (PPE), as
recommended by Occupational, Safety & Health Administration (OSHA) regulations. Incorporate
safety procedures when operating tools and equipment, such as hand and power tools, ladders,
scaffolding, and lifting equipment. Complete safety test with 100 percent accuracy. {FN-Reading

34

Follow procedures to work safely around materials. Adhere to responsibilities for employees in
material safety as outlined by the Hazard Communication Standard (HazCom), such as locating
and interpreting material safety data sheets (MSDS). For example, obtain an MSDS for a given
material from a supplier in the community. Demonstrate safe procedures to move materials by
planning the movement, properly lifting, stacking, and storing materials, and selecting proper

materials-handling equipment. {FN-Reading3,4}

Tools & Equipment

4)

For each of the systems covered in this course, identify and select the proper tools and
accessories, critique the readiness of the tools, use the tools to accomplish the desired tasks,
and then return the tools and accessories to their proper storage. Research a new technology
recently developed for the construction industry. Write persuasively to convince an employer
how the use of the technology could benefit the company, citing evidence from resources. For
example, describe how a new power tool could improve efficiency and reduce muscle fatigue for

a construction team. (FN-Reading1-2,34-TN-Writing 1,479}

Construction Industry Principles

5)

Page 3

Locate and assess the Tennessee Contractor’s Licensing Board’s website and analyze the policies
and requirements for construction work in Tennessee. Explain how such policies impact local

construction businesses. {FN-Reading 234}



6) Consult a variety of sources to describe alternatives to traditional project delivery methods, such
as the design-build and construction management-related methods, distinguishing among the
roles and relationships of various construction personnel in each scenario. Examine the project
delivery method of an actual company. Develop a company profile with supporting graphics the
company could share with a client describing the services provided and epra|n|ng the project
delivery method used by the company. i : :

AAL0E-08]

Structural System Loads

7) Categorize and describe the structural loads that act on a building, including vertical loads (such
as dead loads, live loads, and rain loads) and lateral loads (such as wind and earthquakes).
Drawing on textbooks and other resources, create a visual display with supporting text to
explain how the various loads act on a building’s structural system. {FN-Readirg 24, 57%~FN
MR et L psies 1

8) Distinguish among the types of structural failures that can occur in a structural system, including
compressive failures, tensile failures, and buckling failures. Explain how specific components of a
structural system prevent structural failures based on descriptions in texts and through
classroom experiments, synthesizing information gathered from both to illustrate concepts. For
example, explain how blocking between studs in a wood frame wall prevents the buckling of

studs. (FN-Reading 24,5789 FN-Writing 2)

Cold-Formed Steel Framing

9) Examine the components, fasteners, tools, and procedures used in cold-formed steel framing;
compare and contrast cold-formed steel framing with wood framing in building construction.
Outline the major similarities and differences in each and write persuasively to provide a
recommendation to a client for a specific project. {FN-Reading 234, FN-Writirg 1,4, 9-NCCER
20 120

10) Demonstrate the ability to build steel frame components including back-to-back, box, and L-
headers. Work in teams to lay out and install steel stud walls (both structural and non-
structural) with openings to include bracing and blocking by implementing required safety

techniques, tools, and equipment. {FN-Reading3:TFN-Math-N-Q:-NCCER27205-13)

Exterior Finishing

11) Examine a wall section drawing for a specific building. Identify, define, and explain the function
of each component including wall insulation, flashing, and the structure of the cornice. Draw
from textbooks and other resources to annotate the wall sectlon drawmg with notes explaining
the purpose of each component. : :

12) Interpret wall section drawings to safely construct a cornice. For example, accurately measure
materials, employ tools, and follow procedures to build a box cornice, checking for accuracy in

each step. (FN-Reading 3 FN-Math-N-Q:-NCCER27204-13)}
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13) Analyze various finish systems used to sheath a building, including but not limited to wood
siding, fiber-cement siding, vinyl siding, metal siding, stucco, and masonry veneer finishes.
Perform a case study of three different buildings in the community which are sheathed in
different ways, hypothesizing why the different materials and methods were selected for each.

A

14) Estimate the siding materials needed to cover a building utilizing mathematical principles such
as area formulas and quantitative reasoning. Utilize the appropriate procedures, tools, and
materials to install various types of siding. For example, identify three siding methods that are
commonly used in the area and demonstrate the ability to plan the installation of and install

each. (FN-Reading 3: Math-N-Q; NCCER 27204-13)
Thermal & Moisture Protection

15) Explain the impact of heat transfer in a building, including heat loss during cold temperatures
and heat gain during warm temperatures. Describe how building components such as insulation
work to resist the transfer of heat in a structure. Interpret charts and graphs in building codes to
determine the recommended r-values of insulation in a given location. {FN-Reading 245N

Physical Science2-TN-Physies 2. NCCER 27203-13)

16) Categorize the various types of insulation based on their characteristics and installation method.
Summarize the key properties and installation procedures of each insulation type in a visual

display. {FN-Reading 2,3, 4, 7-NCCER 2720313}

17) Describe the materials and methods used in a structure for moisture control, waterproofing, and
ventilation. In a written narrative, explain how a vapor barrier protects an interior from
moisture and describe the permeability rating necessary for a material to be considered a vapor
retarder. Write guidelines for a builder or architect to use as reference when selecting
appropriate vapor barriers for a specific location based on the climate and other factors, citing

evidence from textbooks and other resources. {FN-Reading42-4-FN-Writing 2-47-9-NCCER

18) Interpret construction drawings and building codes to select and estimate the thermal and
moisture protection materials needed to complete a project utilizing mathematical principles
such as area formulas and quantitative reasoning. Utilize the appropriate procedures, tools, and
materials to install blanket insulation in a wall, a vapor barrier on a wall, and building wraps. N

Roofing Applications

19) Compare and contrast the materials, methods, and procedures for roofing with fiberglass
shingles with other roofing materials such as wood shingles, metal roofing, and membrane-type
roofing systems. Perform a cost analysis for a client to help the client choose between two
roofing materials for a specific project given the site location, project budget, environmental

considerations, and other factors. FN-Reading 234 FN-Math-N-Q:-NCCER27202-13)}

20) Apply the appropriate tools, equipment, and procedures to safely install shingles on a roof
including strategies for watertight installation, using quantitative reasoning and geometric
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formulas where applicable. For example, interpret construction documents to estimate the
roofing materials needed to install fiberglass shingles on a gable roof. After preparing the roof
with underlayment, flashing, and other preparation materials, install fiberglass shingles, install a

cricket or saddle, and install ridge caps. {FN-Reading 3 TN-Math-N-Q,-G-SRT-NCCER27202-13)

Windows, Doors, and Door Hardware

21) Describe the common styles and components of windows. Read and interpret construction
drawings, window schedules, specifications, and manufacturers’ information to determine the
types of window and installation procedures required for a project. Apply the appropriate tools,

equipment, and procedures to safely install windows. {FN-Reading2-3,4}

22) Analyze the parts of a door frame, including sills, jambs, and casings, and describe different
interior door types. Read and interpret door schedules and other construction documents to
determine the type of door and door hardware required for a project. (FN-Reading2,4:-NCCER
27208-13,27201-13)}

23) Apply the appropriate tools, equipment, and procedures to safely install a door, including
checking the plumb and square of a door frame and installing a prehung door unit. Demonstrate
proper procedures to work with door hardware, including laying out and cutting hinges in a
wooden door and installing door closers and locksets. {FN-Reading-3;-TN-Math-N-Q:-NCCER
oggael

Drywall Installation & Finishing

24) Describe the various components involved in drywall installation, including the types of drywall,
drywall fasteners and adhesives, and drywall accessories. Explain the procedure to install
drywall, noting the proper tools involved. Describe the role drywall plays in sound isolation and
fireproofing, outlining how fire-rated walls are constructed. {FN-Reading-3,4,-5-NCCER27206-
12

25) Read and interpret drawings to select the type and thickness of drywall required for a specific
installation. Utilize quantitative reasoning to estimate the amount of drywall, fasteners, and

finishing materials needed for a project. FN-Reading 24,6 FN-Math-N-Q:-NCCER27206-13)}

26) Install gypsum drywall panels on stud walls and ceilings using different types of fastening
systems, including nails, screws, and adhesives. Perform single-layer and multi-layer installations
by implementing required safety techniques, tools, and equipment. Describe the differences in
procedures for installing gypsum panels on steel wall frames. {FN-Reading2-3:- TN-Math-N-Q;
NCCER 27206-13)

Drywall Finishing
27) Describe the procedures, tools, and materials used in drywall finishing, indicating the purpose of

each material. Read and interpret industry standards regarding drywall finish such as the
Recommended Levels of Gypsum Board Finish. Observe finished drywall and determine the level
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of finish, citing evidence from industry standards documents. {FN-Reading-1,2,3-4-674-FN
Writing 9: NCCER 27207-13)

28) Implement the proper procedures, tools, and materials to finish drywall. Procedures include
preparing compounds, taping joints, applying joint compounds, sanding, spotting fastener

heads, and finishing corners. {FN-Reading-3;-NCCER27207-13}

29) Diagnose the cause and determine the appropriate solution for problems that occur in drywall
finishing, citing evidence from textbooks or technical manuals in order to justify why the chosen
solution is appropriate. Implement the proper tools and procedures to patch damaged drywall.

Window, Door, Floor, and Ceiling Trim

30) Distinguish among the different types of standard trim, including base, wall, ceiling, window,
and door trim. Utilize the proper tools, equipment, and procedures to make square cuts, miter

cuts, and coped joint cuts in trim. {FN-Reading 2,34 NCCER27210-13}

31) Apply the appropriate tools, fasteners, and procedures to install window, door, floor, and ceiling
trim. Estimate the quantities of different trim materials needed for a given room. {FN-Reading3;

TN-Math-N-Q:-NCCER27210-13)
Cabinet Installation

32) Identify the components which make up a basic set of cabinets, analyzing the purpose of and
interrelationships among each component and explaining the sequence in which each is
constructed. Components include wall cabinets, base cabinets, countertops, and cabinet
hardware. Read and interpret drawings and technical manuals to determine the steps,
equipment, and materials needed to lay out and install a basic set of cabinets. Develop a
timeline and action steps needed to complete a cabinet installation. For example, narrate the
steps in an explanatory text that a peer could use to install a set of cabinets. {FN-Reading-1-2-3;

7 ’? I. ’ ;
Green Building

33) Research and identify green strategies used in the design and construction of buildings
specifically impacting carpenters. Drawing on resources such as those from the U.S. Green
Building Council, discuss green work practices of carpenters, such as reducing waste in the

construction process, citing resources to support claims.{FN-Reading3-2-4:-NCCER70101-09)}

Construction Drawings & Specifications

34) Explain the relationship between construction drawings and specifications. For example,
describe how both the construction drawings and specifications provide information about the
exterior sheathing indicated for a building. Examine construction drawings and specifications, to
determine the requirements of the sheathing for a given part of a building, and verify with

measurements and other sources as needed. {FN-Readirg12-4,5-67-8;-NCCER27201-13}
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35) Describe processes by which construction professionals obtain clarification from architects
regarding construction documents, such as by the use of requests for information (RFI’s). Write
a request for information (RFI), as would a construction professional to an architect to request
clarification for a detail of the construction documents, such as the selection of a product. FN

Business & Project Management

36) Establish and implement specific goals to manage project assignments in a timely manner,
including organizing teams to effectively manage assignments, monitoring and reporting on
project progress, and evaluating a completed project according to client requirements. For
example, inspect and critique a team member’s work, providing constructive feedback for
improvement. Similarly, respond to constructive feedback from a team member to improve

project outcomes and meet project goals. {FN-Reading2,-6;-FN-Writing 2}

37) Perform estimating and scheduling techniques for a long-term project, including calculating
material quantities and cost (including tax) and labor cost to complete a bid sheet; scheduling
construction activities using a flow chart; and determining amounts to be charged to the client

at various intervals throughout the project. {FfN-Reading-3,74-TFN-Math-N-Q}

38) Utilize technology to write and share periodical reports (weekly, monthly, etc.) to provide others
with information about progress during construction activities as would a project manager to a
supervisor. Summarize activities in a narrative form including overall progress in relationship to

a previously planned schedule. FN-Reading-3:-TN-Writing 24,610}

Portfolio

39) Update materials from coursework to add to the portfolio started in Fundamentals of
Construction and Structural Systems I. Continually reflect on coursework experiences and revise
and refine the career plan generated in prior courses, using technology where appropriate.
Include photographs or illustrations and written descriptions of sequential progress in

construction projects. {FN-Writing 24,56}

Standards Alighment Notes

*References to other standards include:

N Raoadinga:-
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e NCCER Curriculum: National Center for Construction Education and Research

Page 9

O Note: NCCER accreditation is required to offer NCCER credentials to students.
Instructors trained through the NCCER Instructor Certification Training Program (ICTP)
may use the NCCER curricula to teach the listed standards. By doing so, their students
will receive a certificate of completion for NCCER Carpentry Level Two and be placed in
NCCER's National Registry Database.

P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework

helpful for setting expectations for student behavior in their classroom and practicing

specific career readiness skills.



http://www.nccer.org/curriculum
http://www.p21.org/storage/documents/P21_Framework_Definitions.pdf

TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Mechanical, Electrical, & Plumbing Systems

I EIAACE TR N TEN Architecture & Construction

Consultant: Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

Course Code(s): 6161

Prerequisite(s): Fundamentals of Construction (6073)

Credit: 1

Grade Level: 10

Graduation This course satisfies one of three credits required for an elective focus when
Requirements: taken in conjunction with other Architecture & Construction courses.

ST E S LI G This is the second course in the Mechanical, Electrical, & Plumbing (MEP)
Sequence: Systems program of study.

Aligned Student SkillsUSA: http://tnskillsusa.com/
Organization(s): Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Coordinating Work-
Based Learning:

Available Student Students completing the course through an NCCER accredited program may
LGS ATl 1[s] - receive module credit for NCCER.

Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.

Teacher 501, 502, 523, 527, 532, 567, 580, 592, 598, 701, 703, 707
Endorsement(s):
Required Teacher None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-architecture-construction

Course Description

Mechanical, Electrical, & Plumbing Systems prepares students for electrical, plumbing, and HVAC careers
by introducing students to the physical principles of these systems and the fundamental skills needed to
work with them. Upon completion of this course, proficient students will be able to follow safety
procedures and use tools to perform basic operations with electrical circuits, as well as demonstrate
understanding in fundamental concepts of electricity theory (i.e. Ohm’s Law). Students will be able to
apply proper tools and procedures to perform basic operations with plastic piping, including measuring,

Approved April 10, 2015; Amended April 15, 2016
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cutting, and joining pipe. Furthermore, students will be able to apply mathematics concepts to solve
HVAC, electrical, and plumbing problems. Standards in this course also include principles of the
construction industry and business and project management. Students will continue compiling artifacts
for inclusion in their portfolios, WhICh they will carry W|th them throughout the full sequence of courses
in this program of study ;

Program of Study Application

This is the second course in the Mechanical, Electrical, & Plumbing (MEP) Systems program of study. For
more information on the benefits and requirements of implementing this program in full, please visit
the Architecture & Construction website at https://tn.gov/education/article/cte-cluster-architecture-

construction.
Course Standards

Safety

1) Identify safety hazards on a jobsite and demonstrate practices for safe working. Accurately read,
interpret, and demonstrate adherence to safety rules, including but not limited to rules pertaining
to electrical safety, Occupational Safety and Health Administration (OSHA) guidelines, and state
and national code requirements. Be able to distinguish between the rules and explain why certain
rules apply. Perform a hazard assessment for a given task, such as working on a ladder to install
electrical components. Explain the steps necessary to safely perform the task, outlining steps to

take in case of an emergency. (FN-Reading 3,-4,-6;: TN Writing 2-NCCER-02102-12)}

2) Continue to maintain safety records and demonstrate adherence to industry-standard practices
regarding general machine safety, tool safety, equipment safety, electrical safety, and fire safety
to protect all personnel and equipment. For example, when operating tools and equipment,
regularly inspect and carefully employ the appropriate personal protective equipment (PPE), as
recommended by Occupational Safety & Health Administration (OSHA) regulations. Incorporate
safety procedures when operating tools and equipment, such as hand and power tools, ladders,
scaffolding, and lifting equipment. Complete safety test with 100 percent accuracy. {FN-Reading

3) Follow procedures to work safely around materials. Adhere to responsibilities for employees in
material safety as outlined by the Hazard Communication Standard (HazCom), such as locating
and interpreting material safety data sheets (MSDS). Demonstrate safe procedures to move
materials by planning the movement, properly lifting, stacking, and storing materials, and

selecting proper materials-handling equipment. FN-Reading-3,4:-NCCER-02102-12)}

Tools & Equipment

4) For each of the systems covered in this course, identify and select the proper tools and
accessories, critique the readiness of the tools, use the tools to accomplish the desired tasks,
and then return the tools and accessories to their proper storage. For example, demonstrate the
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ability to safely use a deburring tool to ream a pipe end and effectively clean and store the tool.

{FN-Reading 3;-NCCER-02103-12}

Career Exploration

5)

6)

7)

Compare and contrast career opportunities within the HVAC, electrical, and plumbing industries.
Building on career exploration conducted in Fundamentals of Construction, produce a chart or
other graphic comparing the skills, responsibilities, and personal characteristics of successful
professionals in each of the three industries. Drawing on the research, create a personnel profile
or a mock job description for one of these professionals, citing the use of skills and

characteristics during a typical day on the job. {FN-Reading 24,579 FN-Wiiting 2;- NCCER
02101-12.26101-14,03104-13)

Explain what an apprenticeship is, referencing data from the U.S. Department of Labor and
other sources. Write persuasively to describe the benefits of the apprenticeship approach of on-
the-job training paired with related training for individuals seeking construction careers. Use a
variety of sources to gather data, cite each source, and briefly describe why the chosen source is

reliable. frh-Peading 110 T piting 18- PICCER DE101 1027901 123

Research apprenticeships and postsecondary institutions (colleges of applied technology,
community colleges, and four-year universities) in Tennessee and other states that offer
construction-related programs. Write an informative paper or develop an infographic identifying
entry requirements for a specific apprenticeship or postsecondary program of study, and the
secondary courses that will prepare students to be successful in the program. {FN-Reading1,-3;

TR e

Construction Industry Principles

8)

9)

Examine how the roles and responsibilities among construction trades and professions work in
relationship to completing a project. Describe how electricians, plumbers, and HVAC technicians
coordinate work with other construction personnel to complete a project, including submitting
bids for subcontracted work and requesting clarification through a RFI (request for information)

process. {FN-Reading 234, FN-Writing 2}

Explain inspection procedures used to enforce building codes during the construction of a
residential or commercial building, outlining the roles and responsibilities of the building
inspector and the contractor and the intervals at which inspections are performed. {fN-Reading

234}

Construction Math

10) Apply mathematics concepts to solve HVAC, electrical, and plumbing problems, distinguishing
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which principles apply to a given problem. Concepts should include, but are not limited to:
Concepts from Fundamentals of Construction:

a. Operating with whole numbers, fractions, and decimals. {FN-Math-N-Q;-NCCER-02104-
12,03102-13)



b. Performing conversions between fractions, decimals, and percentages. For example,
convert a decimal to a fraction to prepare a unit for measurement on a fractional scale
to the precision of 1/16 of an inch. {FN-Math-N-Q:- NCCER-02104-12)

c.  Working with units such as feet, inches, meters, centimeters, and millimeters, and
determining appropriate units for a given construction task. For example, determine
how many pieces of 2 ft. 4 in. PVC pipe may be cut from a 10 ft. piece and how much
pipe will be left over. {FN-Math-N-Q:-NCCER-02104-12-03102-13}

d. Calculating the area of two-dimensional spaces. Calculating surface area and volume for
three-dimensional objects employing related geometric terminology. {FN-Math-G-GMbB;

e. Performing proportionate reasoning to estimate quantities. {FN-Math-N-Q)}

f.  Using basic rules of right triangles, such as the Pythagorean Theorem, to find missing
lengths. {FN-Math-G-SRT}

Additional Concepts:

g. Performing conversions between the metric system and the English system and among
units within the metric system. {FN-Math-N-Q;-NCCER-02104-12,03102-13}

h. Calculating the square and square root of numbers. FN-Math-A-SSE:--NCCER-02104-12)}

i. Solving algebraic equations. FN-Math-A-REL-NCCER-03102-13)

j.  Calculating values associated with angles and triangles. {FN-Math-G-SRT-NCCER-03102-
13}

Electrical Systems

11) Describe how different levels of electrical shock affect the human body. Research current OSHA

standards and other regulations specific to job-site electrical safety to identify methods and
equipment to reduce the risk of injury due to electrical shock. Drawing on evidence from
textbooks and OSHA standards, apply lockout/tagout procedures to ensure safe conditions for
working on electrical systems. For example, perform a lockout/tagout on a circuit breaker. {FN

Dl

12) Examine basic electrical circuits and components. Explain the difference between conductors

and insulators. Demonstrate understanding of the layout and operation of electrical circuits
(series, parallel, and series-parallel circuits). Define voltage, resistance, current, and the units of
measure associated with each. Describe the relationship between voltage, resistance, and
current as defined by Ohm’s law. Compare and contrast the instruments used to measure

voltage, resistance, and current. (FN-Reading-3,4,5-TN-Math-N-Q:-TN-Physical-Science 2-NCCER

13) Apply Ohm'’s law and Kirchhoff’s laws to solving given problems in electrical circuits. Defend the
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solution using supporting evidence that explains the cause and effect relationship between the
laws and each of the following:

a. Voltage

b. Current

c. Resistance

d. Voltage drop
For example, use Ohm’s law to calculate the current flow of a CIrCUIt for an electric dryer with a
given voltage and resistance. :

7 7 7



14) Building on knowledge of basic electrical circuits, examine a residential wiring system and
explain the layout and the basic function of each component in the system (i.e. service entrance,
electric meter, service entrance panel, subpanel, circuit breakers, switches, receptacles, and
conductors). Distinguish between branch circuits and feeder circuits. Describe the difference
between resistive and inductive loads in electrical circuits and explain how physical laws apply.
Study a residential wiring plan and identify common electrical symbols used. In a written or oral
presentation, explain a simple residential electrical wiring plan to a peer, accurately describing
the name and function of each component, how the components work together, and the impact

of the physical laws on the circuit. {FN-Reading 24,7 FN-Physical Science 2, NCCER26103-14)

15) Analyze the composition and properties of conductors. Explain how the markings on a
conductor relate to the physical properties of the conductor, including the insulation and jacket
material, conductor size and type, number of conductors, temperature rating, voltage rating,
and permitted uses of the conductor. Inspect electrical charts and tables to determine the
ampacity of a given conductor and to draw conclusions about the relationships among the
physical properties of a conductor, such as size and ampacity. Explain how color coding is used
to distinguish among conductor purposes. Create a visual display a beginning electrician might
use to interpret the meaning of color and markings on conductors. {FN-Reading1,2,-3,4:-TN

16) Determine the procedures necessary to safely replace or install electrical devices in a device
box, such as a light fixture, receptacle, or switch. Draw on resources such as the device
manufacturer’s instructions and other instructional texts to determine the tools, steps, and
safety procedures involved. Apply knowledge about conductors and electrical lockout/tagout
procedures to safely complete installations of a device in a device box. Steps should include
using test equipment to verify the power is off and connecting conductors to the proper
terminals. For example, install a single-pole switch in a device box. {FN-Reading2,3,4, 54N

Plumbing Systems

17) Examine safety considerations specific to plumbers by identifying possible hazards on a job site.
In a written or oral presentation, explain how to work safely in and around confined spaces and
trenches, as a journeyman plumber would to a plumber’s helper. FN-Writing 4, NCCER-02102-
12

18) Describe the movement of potable water and waste within the plumbing systems of a building,
drawing distinctions between water supply systems and drain, waste, and vent systems. Explain
how physical principles such as gravity and pressure apply within plumbing systems, and how
they contribute to the proper functioning and efficiency of the system. Illustrate why an
understanding of these physical principles is important to a plumbing professional in the design,
installation, maintenance, and repair of plumbing systems. {FN-Reading2,-3,4; 54 FN-Writing

19) Determine common requirements found in plumbing codes and explain why the codes are
necessary; include the importance of proper plumbing on human health. Examine a health or
safety issue involved with plumbing. Write an explanatory text to illustrate the problem and
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Piping

describe how it can be prevented or remedied with proper plumbing applications. {FN-Reading

R4l 7

20) Analyze the parts of a pipe fitting including the face, center, and back. Determine fitting

allowances by using measuring and calculating techniques and by consulting manufacturer’s
tables. Calculate the length of pipe needed for a given application by implementing common

pipe measuring techniques. {FN-Reading-3,-4:FN-Math-N-Q;-NCCER-02104-12}

21) Compare and contrast the material properties and uses of the various types of plastic piping,

including storing and handling, safety issues, and types of fitting and hanging equipment.
Analyze the use of plastic piping in plumbing systems and HVAC systems. Describe the factors
influencing the decision to use plastic piping in a residence. Demonstrate the ability to select the
correct materials, tools, and PPE to complete plastic piping projects by creating a list of the
items needed for a specific installation. For example, for a residential bathroom sink drain,
create a basic list of the materials, tools, and equipment needed to install the drain. {FfN-Reading

>~y Ty ]

22) Employ tools and procedures to safely measure, cut, ream, and join plastic piping and fittings.

For example, accurately measure PVC pipe, use a miter box and handsaw to cut pieces of pipe,

ream and chamfer the ends, and join the pipe using solvent cement. (FN-Reading-3,4;-TN-Math
PO RlCCER02A0E 10

Heating, Ventilation, and Air Conditioning Systems (HVAC)

23) Examine safety considerations specific to HVAC technicians by identifying possible hazards on a

job site. Analyze the regulations that impact the work of HVAC technicians, such as the Clean Air
Act and EPA guidelines. Create an informational artifact summarizing these regulations to an
individual contemplating starting an HVAC business, explaining key considerations and citing

resources that the future business owner can consult. FfN-Reading 124 TN-Writing 249

24) Describe the basic components included in an HVAC system, outlining the purposes of each,

citing textual resources such as blueprints, manuals, and manufacturers’ specifications. Drawing
on this evidence, write persuasively to describe the impact of a well-tuned HVAC system on
building energy efficiency as well as on human health and well-being. Similarly, describe the
negative consequences that can arise due to a poorly functioning or improperly installed HVAC
system. } EE :

25) Explain the fundamental concepts of heating and combustion, including describing the

Page 6

processes by which heat is transferred. lllustrate the differences in heat transfer by conduction,
convection, and radiation by performing experiments. Record observations, citing evidence that
heat is being transferred, identifying the heat source, noting the direction heat is moving, and

determining the type of heat transfer taking place. FN-Reading2-3-4,5:FN-Writing 7 TN
Phyvcical Sei 2. TN Physics 2; NCCER 03108-13)



26) Relate the types of heat transfer to the various heating systems used within a building. Examine
the basic layout of a heating system within a building, such as a single family residence, and note
the movement of heat, identifying areas of heat loss and heat gain. Citing the principles of heat
transfer, propose strategies the homeowner could use to conserve energy in the home. N

Construction Drawings & Specifications

27) Inspect and interpret a full set of construction drawings and specifications for a construction
project including civil, architectural, structural, mechanical, plumbing, electrical, and fire
protection drawings and specifications. Read and interpret different drawing types including
plan view drawings, elevation view drawings, section drawings, detail drawings, and schedules.
Explain the relationship between different types of drawing and the importance of cross-
referencing different types of drawings with one another and cross-referencing drawings with
specifications. For example, explain how a floor plan, elevation, and detail drawing may all be
used to inform the reader about the location of a given building component, such as a lighting

fixture. {IN-Reading 1,24, 56, 7-9-NCCER44105-08)}
Business and Project Management

28) Describe strategies used to promote collaboration, trust, and clear communication among
internal and external parties on a job site. Practice effective verbal, nonverbal, written, and
electronic communication skills for working with colleagues, employers, clients, and other
personnel while demonstrating the ability to: listen attentively, speak courteously and
respectfully, resolve obstacles in construction, and respond to criticism. For example, assume
the roles of a construction business owner and a potential client, listen to the needs of a
potential client, and respond to the potential client by email; explain the services provided by
the company and the next steps needed to begin the project. Other role playing could include a

construction business owner and a potential subcontractor. {FN-Reading 2,3, FN-Writirg 24

29) Log daily activities completed during a project. Document important facts concisely in a personal
daily report as would a technician to a supervisor including daily progress, equipment and

materials used, personnel involved, and other occurrences. {FN-Reading-3:TFN-Writing 2,510}

Portfolio

30) Update materials from coursework to add to the portfolio started in Fundamentals of
Construction. Continually reflect on coursework experiences and revise and refine the career
plan generated in the prior course. Include photographs or illustrations and written descriptions

of sequential progress in construction projects. FNWiriting 24,56}
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Standards Alignment Notes

*References to other standards include:

NRaading:

e NCCER Curriculum: National Center for Construction Education and Research

0 Note: NCCER accreditation is required to offer NCCER credentials to students.
Instructors trained through the NCCER Instructor Certification Training Program (ICTP)
may use the NCCER curricula to teach the listed standards. By doing so, their students
will receive module credit for NCCER and be placed in NCCER's National Registry
Database.

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing

specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP

Plumbing Systems

I EIAACE TR T TE Architecture & Construction

Consultant: Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

Course Code(s): 6082

Prerequisite(s): Mechanical, Electrical, & Plumbing Systems (6161)

Credit: 1

Grade Level: 11-12

Graduation This course satisfies one of three credits required for an elective focus when
Requirements: taken in conjunction with other Architecture & Construction courses.

G ETRES LN This is one of the third-level course options in the Mechanical, Electrical, &
Sequence: Plumbing (MEP) Systems program of study.

Aligned Student SkillsUSA: http://tnskillsusa.com/
Organization(s): Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Coordinating Work-
Based Learning:

Available Student Students completing the course through an NCCER accredited program may
31 (TS QA =Ta 1[G EH receive module credit for NCCER Plumbing Level One.

Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.

Teach
cacher 527, 567, 580, 592, 703
Endorsement(s):
Required Teacher
iee as . . None
Certifications/Training:
Teacher Resources: https://tn.gov/education/article/cte-cluster-architecture-construction

Course Description

Plumbing Systems prepares students for careers in plumbing across a variety of residential and
commercial settings. Upon completion of this course, proficient students will be able to implement
safety procedures and tools to perform operations with plumbing systems. Students will be able to
explain how drain, waste, and vent (DWV) systems, water distribution systems, and plumbing fixtures
work and apply proper tools and procedures to perform operations with plumbing piping, including
measuring, cutting, joining, supporting, and hanging various types of pipe. Students will read and
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interpret drawings, specifications, and diagrams to determine materials needed to complete a plumbing
project. Standards in this course also introduce basic maintenance and troubleshooting procedures and
expand on principles of the construction industry, delving deeper into business and project
management. Students will continue compiling artifacts for inclusion in their portfolios, which they will
carry with them throughout the full sequence of courses in thIS program of study Standa;dsm—ths

Program of Study Application

This is one of the third-level course options available in the Mechanical, Electrical, & Plumbing (MEP)
Systems program of study. This course can feed into a fourth-level Construction Practicum course in
which students apply the skills learned throughout the program of study toward the completion of an in-
depth, semester- or year-long work-based learning (WBL) apprenticeship or internship. For more
information on the benefits and requirements of implementing these programs in full, please visit the
Architecture & Construction website at https://tn.gov/education/article/cte-cluster-architecture-
construction.

Course Standards

Safety

1) Identify safety hazards on a jobsite and demonstrate practices for safe working. Accurately read,
interpret, and demonstrate adherence to safety rules, including but not limited to rules
pertaining to electrical safety, Occupational Safety and Health Administration (OSHA) guidelines,
and state and national code requirements. Be able to distinguish between the rules and explain
why certain rules apply. Recognize and employ universal construction signs and symbols such as
colors, flags, stakes, and hand signals that apply to construction workplace situations. Research
and evaluate construction company safety plans from local industry. Explain the need for jobsite
security to prevent liability. Drawing from examples, create and implement a jobsite safety
program in the class to ensure safe practices and procedures including jobsite security

procedures. {FN-Reading 3-4,6;- TN-Writing 24, NCCER 0210212}

2) Continue to maintain safety records and demonstrate adherence to industry-standard practices
regarding general machine safety, tool safety, equipment safety, electrical safety, and fire safety
to protect all personnel and equipment. For example, when operating tools and equipment,
regularly inspect and carefully employ the appropriate personal protective equipment (PPE), as
recommended by Occupational, Safety & Health Administration (OSHA) regulations. Incorporate
safety procedures when operating tools and equipment, such as hand and power tools, ladders,
scaffolding, and lifting equipment. Complete safety test with 100 percent accuracy. {FN-Reading

3, 4; NCCER 02102-12}

3) Follow procedures to work safely around materials. Adhere to responsibilities for employees in
material safety as outlined by the Hazard Communication Standard (HazCom), such as locating
and interpreting material safety data sheets (MSDS). For example, obtain an MSDS for a given
material from a supplier in the community. Demonstrate safe procedures to move materials by
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planning the movement, properly lifting, stacking, and storing materials, and selecting proper
materials-handling equipment. Describe hazards involved with plumbing work, including

working in confined spaces. {FN-Reading-3,4;-NCCER-02102-12)

Tools & Equipment

4) ldentify and select the proper tools and accessories, critique the readiness of the tools, use the
tools to accomplish the desired tasks, and then return the tools and accessories to their proper
storage. Research a new technology recently developed for the plumbing industry. Write
persuasively to convince an employer how the use of the technology could benefit the company,
citing evidence from resources. For example, describe how a new power tool could improve

efficiency for a plumber. {FN-Reading2;3;-4; FN-Writing17/-NCCER-02103-12)

Construction Industry Principles

5) Locate and assess requirements for performing plumbing work including local, state, and
national requirements. Interpret plumbing codes, and determine inspection procedures and
other applicable portions of the law. Visit the Tennessee Contractor’s Licensing Board’s website
and analyze its policies and requirements. Explain how such policies impact local construction

businesses. {FN-Reading 23,49}

6) Consult a variety of sources to describe alternatives to traditional project delivery methods, such
as the design-build and construction management-related methods, distinguishing among the
roles and relationships of various construction personnel in each scenario. Examine the project
delivery method of an actual company. Develop a company profile with supporting graphics the
company could share with a client, describing the services provided and explaining the project

delivery method used by the company. {FN-Reading 2,34, 574 FN-Writing 2,4 NCCER 4410508}
Construction Drawings & Specifications

7) Building on knowledge of construction drawings and specifications from Mechanical, Electrical,
& Plumbing Systems, examine plumbing drawings and identify common plumbing symbols used
for the components of pipe assemblies. Read and interpret construction drawings, including
detail drawings and equipment schedules, to create a list of materials needed for a given
plumbing project. For example, analyze plumbing plans and isometric drawings to determine the

materials needed to install a drain, waste, and vent system. {FN-Reading 23,467 FN-Witing

8) Explain the relationship between construction drawings and specifications. Describe how both
the construction drawings and specifications provide information about the plumbing system for
a building. For example, examine construction drawings and specifications to determine the

requirements of hangers and supports for a given plumbing piping system. {FN-Reading12-4;

] 7

9) Describe processes by which construction professionals obtain clarification from architects
regarding construction documents, such as by the use of requests for information (RFI's). Write
a request for information (RFI) as would a construction professional to an architect to request
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clarification for a detail of the construction documents, such as the selection of a product. {FN

7 7 7

10) Demonstrate the ability to use an architect’s scale to measure a component of a scale drawing.
Create drawings commonly used in the plumbing trade, including orthographic and isometric

sketches. Fhl-Maih-C- DS RACRCCER-Q2A0E 10
Plumbing Math

11) Apply mathematics concepts to solve plumbing problems, distinguishing which principles apply
to a given problem. Concepts should include, but are not limited to:
a. Using the basic rules of right triangles, such as the 3-4-5 ratio, to lay out and check

square corners. {FN-Math-G-SRT-NCCER-02104-12)

b. Calculating values associated with angles and triangles to determine the run, travel, and

rise of an offset. FN-Math-G-SRT-NCCER-02104-12)
Plastic Pipe & Fittings

12) Building on the knowledge of plastic piping from Mechanical, Electrical, and Plumbing Systems,
distinguish among different types of plastic plumbing pipe, fittings, valves, hanging, and support.
Draw on textual evidence and observations to describe the material properties of plastic pipe
and create guidelines for proper storage and handling requirements. Compare and contrast the
tools, hazards, and procedures for cutting and joining various types of plastic plumbing pipe,
including ABS, PVC, CPVC, PE, PEX, and PB. Create a list of the appropriate piping materials,
tools, and equipment needed for a given plastic piping application including supports and

spacing. {FN-Reading 1,24 TN-Writing 4 NCCER 02106-12)

13) Read and interpret manufacturer’s instructions, construction drawings and specifications, and
applicable codes to properly install plastic pipe, including measuring, cutting, joining, and
supporting plastic pipe. Utilize the appropriate tools, equipment, PPE, and procedures to safely
complete installations. Once installed, pressure test plastic pipe according to local plumbing

code to verify installation was properly completed. {FN-Reading 2,3, NCCER-02106-12)

Copper Tube & Fittings

14) Distinguish among different types of copper tube, fittings, valves, hanging, and support. Draw on
textual evidence and observations to describe the material properties of copper tube and create
guidelines for proper storage and handling requirements. Compare and contrast the tools,
hazards, and procedures for cutting and joining various types of copper tube. Create a list of the
appropriate piping materials, tools, and equipment needed for a given copper tubing application

including supports and spacing. {FN-Reading12-4TFN-Writing 4,-NCCER-02107-12}

15) Read and interpret manufacturer’s instructions, construction drawings and specifications, and
applicable codes to properly install copper tubing, including measuring, cutting, bending,
joining, grooving, and supporting plastic pipe. Utilize the appropriate tools, equipment, PPE, and
procedures to safely complete installations. Once installed, pressure test copper tube according
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to local plumbing code to verify installation was properly completed. (FN-Reading2-3-6,-3;
NCCER 02107-12)

Cast-Iron Pipe & Fittings

16) Distinguish among different types of cast-iron pipe, fittings, valves, hanging, and support. Draw
on textual evidence and observations to describe the material properties of cast-iron pipe and
create guidelines for proper storage and handling requirements. Compare and contrast the
tools, hazards, and procedures for cutting and joining hub-and-spigot cast-iron pipe and no-hub
cast-iron pipe. Create a list of the appropriate piping materials, tools, equipment, and PPE
needed for a given cast-iron piping application including selecting the correct supports and

spacing. {FN-Reading 1,24 TN-Writing 4 NCCER02108-12)

17) Demonstrate proper procedures to correctly measure, cut, and join cast-iron pipe utilizing the
appropriate tools, equipment, and PPE. Describe testing procedures used to check cast-iron

piping for leaking joints, as designated in local plumbing code. FN-Reading2-3;-NCCER-02108-
12)

Carbon Steel Pipe & Fittings

18) Distinguish among different types of steel pipe, fittings, valves, hanging, and support. Draw on
textual evidence and observations to describe the material properties of steel pipe and create
guidelines for proper storage and handling requirements. Compare and contrast the tools,
hazards, and procedures for cutting and joining steel pipe. Create a list of the appropriate piping
materials, tools, and equipment needed for a given steel piping application including supports

and spacing. F-h-Peadingd A TN M eidin e A NCCER 02400 104

19) Read and interpret manufacturer’s instructions, construction drawings and specifications, and
applicable codes to properly install steel pipe, including measuring, cutting, joining, and
supporting steel pipe. Utilize the appropriate tools, equipment, PPE, and procedures to safely

complete installations. {FN-Reading2,-3;-NCCER-02109-12)

Plumbing Fixtures

20) Describe the features and operating principles of various types of plumbing fixtures, including
sinks, lavatories, faucets, bathtubs, showers, and water closets. Analyze the operational
procedures of two different water closets, such as a siphon-action water closet and a blow-out
water closet. Compare and contrast the functions and benefits of each, citing resources to make
a recommendation for a client based on the specific needs of a project. {FN-Reading 42347

Drain, Waste, & Vent (DWV) Systems

21) Study a schematic plan of a typical community sewer system. Citing evidence from a technical
description or actual observation of a system, explain how waste moves through a drain, waste,
and vent system from the fixture to the environment. Create a graphic illustration to represent
the movement of waste from one component to the others in the system. For example, create a
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basic diagram of how the waste generated by a clean-up sink in the classroom travels to the

local sewage treatment plant. {FN-Reading2-3,4,7-NCCER02111-12)}

22) Demonstrate understanding of the specific roles of various plumbing components in a drain,
waste, and vent system by sketching a system model. Label the components, and include a
written description of the function of each Be able to descrlbe the physical prmuples involved
such as gravity and pressure. : : :

BECER oI A0

23) Analyze the function of a trap by examining a drain, waste, and vent system whose trap has lost
its seal. Diagnose and explain the cause and determine the appropriate solution, citing evidence
from textbooks or technical manuals in order to justify why the chosen solution is preferable or

more effective than another. (FN-Reading 1,245 FN-Writing 2,-9;- NCCER02111-12)

Water Distribution Systems

24) Study a schematic plan of a typical municipal water distribution system. Citing evidence from a
technical description or actual observation of a system, explain how water travels from a water
treatment plant to a fixture in a residence. Create a graphic illustration to represent the
movement of water from one component to the others in the system. For example, sketch an
isometric drawing of a simple water distribution system and label its components. FN-Reading

y &=y~ ]

Basic Maintenance & Repair Process

25) Identify and demonstrate basic troubleshooting strategies appropriate for evaluating plumbing
systems and devices. For example, in a drain system, develop and implement a troubleshooting

strategy to test and remedy a clogged drain. {FN-Reading-3}

26) Identify routine maintenance procedures that should be performed on plumbing systems for a
given building. Create a timeline of recommended maintenance procedures for a client,
justifying why each procedure is necessary by highlighting its preventive or cost-efficient
characteristics. For example, create a schedule of items to inspect and clean in order to keep a

water heater running efficiently. FN-Reading 2347 TFN-Writing 4}
Green Practices in Plumbing

27) Define the term efficiency in the context of the plumbing profession and plumbing systems.
Research and identify strategies used in the design of plumbing systems and plumbing work
practices to increase the efficiency of plumbing systems. Drawing on resources such as those
from the U.S. Green Building Council and EPA Energy Star, create a recommendation for a client
outlining green plumbing strategies for a given building. {FN-Reading 23,4745, FN-Witirg 2,
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Business & Project Management

28) Describe the components and purpose of a basic contract document for a residential project,
determining the meaning of key terms and other industry-specific words. Recognize the
relationship and responsibilities of various parties to a contract. Write a basic contract for a job,
such as a plumbing service agreement for work done for a residential client. {fN-Reading2,-34;

E-pCCER/A10E 02

29) Establish and implement specific goals to manage project assignments in a timely manner,
including organizing teams to effectively manage assignments, monitoring and reporting on
project progress, and evaluating a completed project according to client requirements. For
example, inspect and critique a team member’s work, providing constructive feedback for
improvement. Similarly, respond to constructive feedback from a team member to improve

project outcomes and meet project goals. {FN-Reading2,-6;-FN-Writing 2}

30) Interpret construction drawings and applicable local plumbing codes to determine the correct
materials, tools, and equipment needed to complete a plumbing project. Plan and implement
the steps needed to complete the project, adhering to inspection procedures and employing
safe practices throughout. Draw from print and electronic examples to create a material list,
cost estimation, project schedule, and inspection checklist for a project, applying the

components of the documents to the given project. (FN-Reading2-3:-FN-Wiriting 4}

31) Produce clear and coherent writing for communication in the plumbing industry. Create a
service order for a given plumbing project. Explain the service order to a peer, as would a service

technician to a client. FN-Wiriting 4}

32) Utilize technology to write and share periodical reports (weekly, monthly, etc.) to provide others
with information about progress during plumbing projects as would a project manager to a
supervisor. Summarize activities in a narrative form including overall progress in relationship to

a previously planned schedule. (FN-Reading3+TN-Writing 24,610}
Portfolio

33) Update materials from coursework to add to the portfolio started in Fundamentals of
Construction and Mechanical, Electrical, & Plumbing Systems. Continually reflect on coursework
experiences and revise and refine the career plan generated in prior courses. Include
photographs or illustrations and written descriptions of sequential progress in construction

projects. {FN-Witing 2.4, 5.-6)
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Standards Alignment Notes

*References to other standards include:

NRaading:

e NCCER Curriculum: National Center for Construction Education and Research

O Note: NCCER accreditation is required to offer NCCER credentials to students.
Instructors trained through the NCCER Instructor Certification Training Program (ICTP)
may use the NCCER curricula to teach the listed standards. By doing so, their students
will receive a certificate of completion for NCCER Plumbing Level One and be placed in
NCCER's National Registry Database.

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing

specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP

Electrical Systems

I EIAACE TR T TE Architecture & Construction

Consultant: Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

Course Code(s): 6075

Prerequisite(s): Mechanical, Electrical, & Plumbing Systems (6161)

Credit: 1

Grade Level: 11-12

Graduation This course satisfies one of three credits required for an elective focus when
Requirements: taken in conjunction with other Architecture & Construction courses.

G ETNHES TGN This is one of the third-level course options in the Mechanical, Electrical, &
Sequence: Plumbing (MEP) Systems program of study.

Aligned Student SkillsUSA: http://tnskillsusa.com/
Organization(s): Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Coordinating Work-
Based Learning:

Available Student Students completing the course through an NCCER accredited program may
LGS ATl 1:[s] - receive module credit for NCCER.

Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.

Teacher 523, 532, 567, 580, 592, 701
Endorsement(s):
Required Teacher None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-architecture-construction

Course Description

Electrical Systems prepares students for careers as electricians across a variety of residential and
commercial environments. Upon completion of this course, proficient students will be able to
implement safety procedures and tools to perform operations with device boxes, conduit, raceway
systems conductors, and cable. Students will read and interpret the National Electrical Code, drawings,
specifications, and diagrams to determine materials and procedures needed to complete a project.
Students will calculate residential loads to recommend electrical hardware. Standards in this course also
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introduce basic troubleshooting procedures and power systems, and expand on principles of the
construction industry, delving deeper into business and project management. Students will continue
compiling artifacts for inclusion in their portfolios, which they will carry with them throughout the full

sequence of courses in this program of studyétandard&m—th&eeups&a;&m%nedamﬂﬂenﬁesseeétate

Program of Study Application

This is one of the third-level options in the Mechanical, Electrical, & Plumbing (MEP) Systems program of
study. This course can feed into a fourth-level Construction Practicum course in which students apply the
skills learned throughout the program of study toward the completion of an in-depth, semester- or year-
long work-based learning (WBL) apprenticeship or internship. For more information on the benefits and
requirements of implementing this program in full, please visit the Architecture & Construction website
at http://www.tn.gov/education/cte/ArchitectureConstruction.shtml.

Course Standards

Safety

1) Identify safety hazards on a jobsite and demonstrate practices for safe working. Accurately read,
interpret, and demonstrate safety rules, including but not limited to rules pertaining to electrical
safety, Occupational Safety and Health Administration (OSHA) guidelines, and state and national
code requirements. Be able to distinguish between the rules and explain why certain rules
apply. Recognize and employ universal construction signs and symbols such as colors, flags,
stakes, and hand signals that apply to construction workplace situations. Research and evaluate
construction company safety plans from local industry. Explain the need for jobsite security to
prevent liability. Drawing from examples, create and implement a jobsite safety program in the
class to ensure safe practices and procedures including jobsite security procedures. {FN-Reading

Rl 7Ty

2) Continue to maintain safety records and demonstrate adherence to industry-standard practices
regarding general machine safety, tool safety, equipment safety, electrical safety, and fire safety
to protect all personnel and equipment. For example, when operating tools and equipment,
regularly inspect and carefully employ the appropriate personal protective equipment (PPE), as
recommended by Occupational, Safety & Health Administration (OSHA) regulations. Incorporate
safety procedures when operating tools and equipment, such as hand and power tools, ladders,
scaffolding, and lifting equipment. Complete safety test with 100 percent accuracy. {FN-Reading

3, 4; NCCER 26102-14})

3) Follow procedures to work safely around materials. Adhere to responsibilities for employees in
material safety as outlined by the Hazard Communication Standard (HazCom), such as locating
and interpreting material safety data sheets (MSDS). For example, obtain an MSDS for a given
material from a supplier in the community. Demonstrate safe procedures to move materials by
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4)

planning the movement, properly lifting, stacking, and storing materials, and selecting proper

materials-handling equipment. {FN-Reading 3,-4;-NCCER26102-14)

Describe hazards involved when working with electricity and determine procedures to safeguard
against them in the workplace, including ensuring power load balance, adhering to the
appropriate use of ground-fault circuit interrupters (GFCls) when working with power tools, and

performing lockout/tagout procedures. {FN-Reading 34, NCCER26102-14)

Tools & Equipment

5)

6)

Identify and select the proper tools and accessories, critique the readiness of the tools, use the
tools to accomplish the desired tasks, and then return the tools and accessories to their proper
storage. Research a new technology recently developed for the electrical industry. Write
persuasively to convince an employer how the use of the technology could benefit the company,
citing evidence from resources. For example, describe how a new power tool could improve

efficiency for a technician. {FN-Reading 2,34 FN-Wiiting1,-9}

Distinguish among the various types and uses of electrical test equipment. Determine the
appropriate test equipment for a given situation and environment and the procedures necessary
for safe use. Utilizing test equipment such as a voltmeter, inspect and test an electrical wiring
system for compliance according to drawings, specifications, and code requirements. {FN\

Construction Industry Principles

7)

8)

Locate and assess requirements for performing electrical work including local, state, and
national requirements. Interpret electrical codes, and determine inspection procedures and
other applicable portions of the law. Visit the Tennessee Contractor’s Licensing Board’s website
and analyze its policies and requirements. Explain how such policies impact local construction

businesses. {FN-Reading 23,4, 9-TN-Writing 78 NCCER26105-14)

Consult a variety of sources to describe alternatives to traditional project delivery methods, such
as the design-build and construction management-related methods, distinguishing among the
roles and relationships of various construction personnel in each scenario. Examine the project
delivery method of an actual company. Develop a company profile with supporting graphics the
company could share with a client, describing the services provided and explalnlng the project
delivery method used by the company. :

AAL0E-08]

National Electrical Code (NEC®)

9)
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Describe the purpose and layout of the National Electrical Code (NEC®). Create a chart to
illustrate what is and is not covered by the NECS, citing evidence from NEC® Article 90. Navigate,
read, and interpret the NEC® to determine requirements for a given electrical installation. For
example, interpret the NEC® to compare and contrast the box requirements for a device box to
support a wall receptacle with those for a box to support a lighting fixture. FN-Reading1,2-4;

] ]



Device Boxes

10) Distinguish among the various types of device boxes, such as metallic and nonmetallic device
boxes. For a variety of given residential and/or commercial applications, select appropriate
device boxes according to drawings, specifications, and code requirements. Steps should include
identifying the proper box type and size; and determining the minimum size pull or junction box
for conduit entering and exiting (both for a straight pull and at an angle). {FN-Readirg3,4,6,5;
BECER 26105 24

11) Utilize the proper tools, equipment, and procedures to safely perform installation of a variety of
device boxes according to drawings, specifications, and code requirements. {FN-Reading2,3,4;
NCCER26106-14)

Hand Bending

12) Describe the procedures, techniques, and tools for hand bending and installing conduit.
Implement geometric principles to plan and use a hand bender to make 90 degree bends, back-
to-back bends, offsets, kicks, and saddle bends. For example, use trigonometric ratios of right
triangles to determine the offset angle of an offset bend and use the calculation to accurately

create the bend. FN-Reading 3,4 TN-Math-N-Q-G-RST--NCCER26107-14)}

13) Apply the appropriate tools, equipment, and procedures to safely cut, ream, and thread conduit.
For example, ream the inside edge of a piece of conduit using a hand reamer. FN-Reading3,4;

NCCER26107-14)}
Raceway Systems

14) Explain the function of raceway systems, including acting as a grounding conductor. Distinguish
among the various types of raceways, fittings, and conduit bodies available for raceway systems.
Analyze a given environment and select the appropriate materials and installation methods for a
raceway system, citing evidence from textbooks and codes. For example, recommend the
appropriate raceway materials and installation method for a wood frame building of given
parameters, drawing on evidence from codes such as the National Electrical Code (NECO). {FN

] 7 7

15) Outline the methods and procedures used to install various raceway systems, including
terminating conduit. Accurately connect conduit to a box according to code requirements,
explaining the need for a proper connection based on grounding requirements and protection of
the wires. Apply the appropriate tools and procedures to install flexible raceway systems. {FN

7 T

Conductors & Cables

16) Building on knowledge of conductors from Mechanical, Electrical, & Plumbing Systems, read and
interpret the NEC® and other instructional texts to determine the allowable ampacity of
conductors for a variety of given applications. Include the insulation and jacket material,
conductor size and type, number of conductors, temperature rating, and voltage rating of each.
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Describe possible consequences of improper conductor selection or installation, citing evidence

from resources such as textbooks or trade journals. FN-Reading1,2,-3,4,-5-NCCER-26109-14)

17) Describe the proper methods and procedures for installing conductors in a raceway system,
noting potential hazards that exist when conductors are installed incorrectly. Employ tools and
procedures to safely install conductors in a raceway system and verify the installation is
performed according to code requirements. {FN-Reading2-3-4,-6;:FNWriting 2-9- NCCER
26109-14)

Construction Drawings & Specifications

18) Building on knowledge of construction drawings and specifications from Mechanical, Electrical,
& Plumbing Systems, read and interpret electrical drawings and specifications, including detail
drawings and equipment schedules, to create a list of materials needed for a given electrical
project. For example, analyze a lighting plan, light fixture schedule, and specifications for a
residence to determine the materials needed to install the lighting system. {FN-Reading2,34;

77 ] 7

19) Explain the relationship between construction drawings and specifications. For example,
describe how both the construction drawings and specifications provide information about the
raceway system indicated for a given building. Examine construction drawings and specifications
to determine the requirements for a raceway system in a given building. (FN-Readirg1245;

A 7

20) Describe processes by which construction professionals obtain clarification from architects
regarding construction documents, such as by the use of requests for information (RFI's). Write
a request for information (RFI) as would a construction professional to an architect to request
clarification for a detail of the construction documents, such as the selection of a product. {FN

Residential Electrical Services

21) Evaluate and recommend proper electrical hardware for a residential building. For example, for
a residential dwelling with a given floor plan and schedule of major appliances, determine the
size of the electrical service by referring to the National Electrical Code® and local code to select
the service-entrance equipment, such as conductors, panelboard, and protective devices. Steps

should include: calculating the load for lighting, small appliances, and large appliances; and

determining the number of branch circuits required. Describe the installation rules pertaining to
dedicated circuits as applied to various equipment such as ranges, dryers, and HVAC systems.

Basic Maintenance & Repair Process
22) Identify and demonstrate basic troubleshooting strategies appropriate for evaluating electrical

systems and devices. For example, in electrical systems, develop and implement a
troubleshooting strategy to test and remedy an electrical fault. FFN-Reading-3}
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23) Identify routine maintenance procedures that should be performed on electrical systems for a
given building. Create a timeline of recommended maintenance procedures for a client,
justifying why each procedure is necessary by highlighting its preventive or cost-efficient
characteristics. For example, create a schedule of tests to ensure emergency alarms are

operating properly. FN-Reading 2347 FNWriting 4}
Introduction to Power Systems

24) Analyze typical electric power systems in a region by explaining how electricity is generated,
transmitted, and distributed from a power plant to a given location. Describe different types of
traditional power generation including fossil-fuel generation and nuclear energy. Explain the
basic layout of the power grid and the function of its components, including substations and

transformers, F-2-Peading 2 T Ervirenmental-Seionee b PEOCER 40004 100

25) Discuss the environmental impacts of generating and distributing electricity. Research alternate
electric power systems, including but not limited to photovoltaic systems and wind power
technologies. Describe the functions of the systems and analyze their use in regions across the
country according to informational texts and technical specs. Compare and contrast at least
three types of power generatlon systems ina wrltten text, chart or visual dlsplay {FN-Reading

Business & Project Management

26) Describe the components and purpose of a basic contract document for a residential project,
determining the meaning of key terms and other industry-specific words. Recognize the
relationship and responsibilities of various parties to a contract. Write a basic contract for a
construction job, such as an electrical service agreement for wiring work done for a residential

client. frhReading 2245 MNCCER 14108 02)

27) Establish and implement specific goals to manage project assignments in a timely manner,
including organizing teams to effectively manage assignments, monitoring and reporting on
project progress, and evaluating a completed project according to client requirements. For
example, inspect and critique a team member’s work, providing constructive feedback for
improvement. Similarly, respond to constructive feedback from a team member to improve

project outcomes and meet project goals. {FN-Reading2,-6;-FN-Writing2}

28) Interpret construction drawings and applicable national and local codes to determine the
correct materials, tools, and equipment needed to complete a construction project. Plan and
implement the steps needed to complete the project, adhering to inspection procedures and
employing safe practices throughout. Draw from print and electronic examples to create a
material list, cost estimation, project schedule, and inspection checklist for a project, applying

the components of the documents to the given project. (FN-Reading 23,9, FN-Writirg4)

29) Produce clear and coherent writing for communication in the electrical industry. Create a service
order for a given electrical project. Explain the service order to a peer, as would a service

technician to a client. FN-Wiriting 4}
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30) Utilize technology to write and share periodical reports (weekly, monthly, etc.) to provide others
with information about progress during electrical projects as would a project manager to a
supervisor. Summarize activities in a narrative form including overall progress in relationship to

a previously planned schedule. (FN-Reading-3:-TN-Writing 24,610}

Portfolio

31) Update materials from coursework to add to the portfolio started in Fundamentals of
Construction and Mechanical, Electrical, & Plumbing Systems. Continually reflect on coursework
experiences and revise and refine the career plan generated in prior courses. Include
photographs or illustrations and written descriptions of sequential progress in construction

projects. {FN-Writing 24,56}
Standards Alignment Notes

*References to other standards include:

N Raading: anne a¥a o

e NCCER Curriculum: National Center for Construction Education and Research
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http://www.nccer.org/curriculum

0 Note: NCCER accreditation is required to offer NCCER credentials to students.
Instructors trained through the NCCER Instructor Certification Training Program (ICTP)
may use the NCCER curricula to teach the listed standards. By doing so, their students
will receive a certificate of completion for NCCER Electrical Level One and be placed in
NCCER's National Registry Database.

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing

specific career readiness skills.
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http://www.p21.org/storage/documents/P21_Framework_Definitions.pdf

TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
HVAC

I EIAACE TR T TE Architecture & Construction

Consultant: Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

Course Code(s): 6077

Prerequisite(s): Mechanical, Electrical, & Plumbing Systems (6161)

Credit: 1

Grade Level: 11-12

Graduation This course satisfies one of three credits required for an elective focus when
Requirements: taken in conjunction with other Architecture & Construction courses.

G ETNESTE LM This is one of the third-level course options in the Mechanical, Electrical, &
Sequence: Plumbing (MEP) Systems program of study.

Aligned Student SkillsUSA: http://tnskillsusa.com/
Organization(s): Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.
EPA Section 608 Universal, Universal R-410A, HVAC Excellence Heating,
Electrical, Air Conditioning Technology (H.E.A.T), HVAC Excellence
Employment Ready Certifications

Coordinating Work-
Based Learning:

Available Student
Industry Certifications:

Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.
Teacher 501, 502, 523, 532, 567, 592, 598, 701, 707
Endorsement(s):
Required Teacher
pe a: . . None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-architecture-construction

Course Description

HVAC prepares students for careers in residential and commercial heating, ventilation, air conditioning,
and refrigeration. Upon completion of this course, proficient students will be able to demonstrate
knowledge and skill in performing basic operations with HVAC systems, with emphasis on safety, tools,
and equipment specific to HVAC. In addition, students will be able to explain the functions and
components of heating, cooling, and air distribution systems. They will demonstrate basic techniques to

Approved April 10, 2015; Amended April 15, 2016
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prepare piping and tubing for HVAC systems including performing soldering and brazing. Students will
understand proper refrigerant management in preparation for EPA Section 608 Technician Certification.
They will read and interpret drawings, specifications, and diagrams to determine materials needed to
complete an HVAC project. Standards in this course also introduce basic troubleshooting and
maintenance procedures and alternate power systems, and expand on principles of the construction
industry, delving deeper into business and project management. Students will continue compiling
artifacts for inclusion in their portfolios, which they will carry with them throughout the full sequence of

courses in this program of study S%anda#ds—m—ﬂms@eu#seﬁe—a#gne%m%hieﬂnessee&a%eétaﬂda#dsie#

Program of Study Application

This is one of the third-level course options available in the Mechanical, Electrical, & Plumbing (MEP)
Systems program of study. This course can feed into a fourth-level Construction Practicum course in
which students apply the skills learned throughout the program of study toward the completion of an in-
depth, semester- or year-long work-based learning (WBL) apprenticeship or internship. For more
information on the benefits and requirements of implementing these programs in full, please visit the
Architecture & Construction website at https://tn.gov/education/article/cte-cluster-architecture-

construction.
Course Standards

Safety

1) Identify safety hazards on a jobsite and demonstrate practices for safe working. Accurately read,
interpret, and demonstrate adherence to safety rules, including but not limited to rules
pertaining to electrical safety, Occupational Safety and Health Administration (OSHA) guidelines,
and state and national code requirements. Be able to distinguish between the rules and explain
why certain rules apply. Recognize and employ universal construction signs and symbols such as
colors, flags, stakes, and hand signals that apply to construction workplace situations. Research
and evaluate construction company safety plans from local industry. Explain the need for jobsite
security to prevent liability. Drawing from examples, create and implement a jobsite safety
program in the class to ensure safe practices and procedures including jobsite security

procedures. {FN-Reading3,4,6; FN-Writing 2,4}

2) Continue to maintain safety records and demonstrate adherence to industry-standard practices
regarding general machine safety, tool safety, equipment safety, electrical safety, and fire safety
to protect all personnel and equipment. For example, when operating tools and equipment,
regularly inspect and carefully employ the appropriate personal protective equipment (PPE), as
recommended by Occupational, Safety & Health Administration (OSHA) regulations. Incorporate
safety procedures when operating tools and equipment, such as hand and power tools, ladders,
scaffolding, and lifting equipment. Complete safety test with 100 percent accuracy. {FN-Reading

34
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3) Follow procedures to work safely around materials. Adhere to responsibilities for employees in
material safety as outlined by the Hazard Communication Standard (HazCom), such as locating
and interpreting material safety data sheets (MSDS). For example, obtain an MSDS for a given
material from a supplier in the community. Demonstrate safe procedures to move materials by
planning the movement, properly lifting, stacking, and storing materials, and selecting proper
materials-handling equipment. Describe hazards involved with HVAC work, including working

around refrigerants, oils, and gases. {FN-Reading-34}

Tools & Equipment

4) ldentify and select the proper tools and accessories, critique the readiness of the tools, use the
tools to accomplish the desired tasks, and then return the tools and accessories to their proper
storage. Research a new technology recently developed for the HVAC industry. Write
persuasively to convince an employer how the use of the technology could benefit the company,
citing evidence from resources. For example, describe how a new tool could improve work

efficiency for an HVAC technician. {fN-Reading 2,34 FN-Writing 4}

Construction Industry Principles

5) Locate and assess requirements for performing HVAC work including local, state, and national
requirements. Interpret HVAC codes, and determine inspection procedures and other applicable
portions of the law. Visit the Tennessee Contractor’s Licensing Board’s website and analyze its
policies and requirements. Explain how such policies impact local construction businesses. {FN

1y~ T 7

6) Consult a variety of sources to describe alternatives to traditional project delivery methods, such
as the design-build and construction management-related methods, distinguishing among the
roles and relationships of various construction personnel in each scenario. Examine the project
delivery method of an actual company. Develop a company profile with supporting graphics the
company could share with a client, describing the services provided and explaining the project

delivery method used by the company. {FN-Reading 2,34, 574 FN-Writing 2,4 NCCER44105-08}
HVAC and Electricity

7) Building on knowledge of electricity from Mechanical, Electrical, and Plumbing Systems, describe
the functions of electrical components used in HVAC systems. Examine an electrical diagram of
an HVAC system and interpret symbols to describe the system, distinguishing between load
devices and control devices. For example, annotate a basic HVAC electrical diagram to explain
the purpose and function of each component in the overall system to an entry-level HVAC

technician. fHl-Peading 22467 T A pltine D/ NOCED 02106 121

Heating Systems

8) Building on knowledge of heat transfer from Mechanical, Electrical, & Plumbing Systems,
describe the processes by which heat loss calculations are made for a residence. Describe a
variety of ways in which heat is lost and why it is important for HVAC professionals to know how
to perform heat loss calculations. For a given residence, follow procedures to perform a basic

Page 3



9)

heat loss calculation for a residence with a given u-value and location. (FN-Reading23-4,5;:FN

7 7 7 7

Analyze various types of gas furnaces and explain how they operate. Describe the equipment
and controls involved, the concept of combustion, the various gas fuels, and their combustion
characteristics. Explain the proper procedures for installing and maintaining gas furnaces.
Perform basic maintenance tasks on a gas furnace, including replacing air filters and measuring

temperature, fFi-Reading 2/ T Chemisin 2 MCCER 02402 123

10) Compare and contrast gas furnaces, hydronic heating systems, and electric heating systems by

analyzing the operating procedures and pros and cons of each system. Write a recommendation
for a heating system for a client with a given location and building type. Cite evidence from retail
catalogues, manufacturers’ specifications, and energy ratings to justify the recommendation,
defending why the selected system is a better choice than an alternative solution. {FN-Reading

1y &=y~ I 7 7

Cooling Systems

11) Describe the relationship between temperature and pressure and relate it to use of refrigerant

in cooling systems. Distinguish between absolute pressure and gauge pressure. Summarize the
processes involved in the basic mechanical refrigeration cycle, including the changes of state
that occur and the basic patterns of the refrigerant flow. Analyze the major components of
cooling systems and how they function, including compressors, condensers, evaporators, and
controls. Draw evidence from textbooks, professional journals, and instructional websites to
produce an explanation of the refrigerant cycle and the functioning processes of cooling systems

in a written narrative with supporting graphics. FfN-Reading 1,2 TFN-Writing 24,689 TN
PhysicalScience 1 TN-Physics 2 NCCER 03107-13)}

12) Utilize common measurement instruments including thermometers and gauge manifolds to

measure temperature and pressure in an operating cooling system. Demonstrate the ability to
calibrate a set of refrigerant gauges and thermometers, connect a refrigerant gauge manifold,
and properly calculate subcooling and superheat on an operating system using the gauge

manifold and a temperature probe. {FN-Reading 3,4 TFN-Math-N-Q;- TN-Physical-Science TN

Refrigerant Management

13) Building on knowledge from Mechanical, Electrical, & Plumbing Systems, describe the impact of
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refrigerants on the environment and the laws and regulations that are in place to protect the
environment, such as the Montreal Protocol, the Clean Air Act, and EPA technician certification
requirements. Distinguish among the various types of refrigerant, identifying the properties and
cylinder color codes of each type. Read and interpret safety precautions and regulations
impacting the recovery, containment, handling, and disposal of refrigerants, including EPA
regulations, manufacturer’s technical bulletins and MSDSs, and transportation requirements
established by the U.S. Department of Transportation (DOT), analyzing how requirements are
structured in the text. For example, evaluate the condition of a refrigerant container and



determine if it meets DOT requirements, including proper labeling. Interpret unresolved or

inadequately documented information. {FN-Reading1,2,-3,4,-5,-67-8,-9;-NCCER-03301-13)

14) Describe the strategies and equipment used to leak test refrigerant circuits. Apply the
appropriate tools, equipment, and procedures to safely pressurize a refrigerant system in
preparation for leak testing and leak test the pressurized system. {FN-Reading2-3-NCCER
Q22042

15) Explain the various procedures used to recover, recycle, and reclaim refrigerant from
equipment. Read and interpret technical documents to determine the required recovery level of
a given HVAC system. Apply the appropriate tools, equipment, and procedures to safely perform
refrigerant-recovery techniques while adhering to applicable regulations, including applying
proper labeling and maintaining accurate records. Interpret and implement regulations
surrounding the recycling, reclaiming, and disposing of refrigerant. {FN-Reading2,-3,4;-NCCER
Q22042

16) Evaluate the purpose and procedures of system evacuation of an air conditioning system.
Describe steps for selecting the appropriate tools to perform an evacuation for a given system.
Compare and contrast common methods of evacuation such as deep vacuum and triple
evacuation. Apply the appropriate tools, equipment, and procedures to safely perform a system

evacuation. FN-Reading-3,7-9;-NCCER-03205-13}

17) Explain and demonstrate how to properly charge various types of refrigerant circuits using
different methods including by weight, by superheat, and by subcooling, safely employing the

appropriate, tools, equipment and procedures. {FN-Reading3,7-NCCER-03205-13)
Air Distribution Systems

18) Describe the physical principles involved in air distribution systems, including pressure, velocity,
and volume. Recognize the various types and properties of mechanical equipment that make up
an air distribution system, including various blowers, fans, duct materials, grilles, registers, and
dampers. Analyze the design of a simple air distribution system (i.e., as found in a typical
residence) and explain how the system functions, noting where physical principles can be
observed. Create a visual display with supporting text to explain the functions of the system. {FN

19) Research the purpose and importance of ventilation in modern HVAC systems. Use technology
to create a brochure an HVAC technician could share with a client to illustrate the impact of
proper ventilation on indoor air quality including services provided by the technician and steps

the client can take to insure high indoor air quality. {fN-Reading 4,24 FN-Writing 24,69
NCCER 03109-13)

20) Illustrate how the design and proper installation of an air distribution system impacts the energy
efficiency of the system. Drawing on observations, supporting technical manuals, and resources
such as those from the U.S. Green Building Council and EPA Energy Star, create an oral or
written recommendation for a client outlining strategies to increase energy efficiency for the
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21)

HVAC system in a given building, such as properly sealing the ducts, dampers, and vent
locations. i i : i i :

Utilize test equipment including tachometers, manometers, and velometers to analyze the
performance of an air distribution system. For example, collect measurements with a velometer,
apply the information to calculate the airflow volume in a duct, and report the findings using
appropriate units. Read and interpret equivalent length charts and required air volume and duct

size charts. {FN-Reading 2,34 TN-Math-N-Q; TN-Physical Science 1--NCCER-03109-13)}

Basic Copper & Plastic Piping

22)

23)

Distinguish among different types of plastic pipe, fittings, and valves for use in HVAC, and select
the correct support and spacing for HVAC plastic piping. Compare and contrast the tools,
hazards, and procedures for cutting and joining various types of plastic pipe. Employ tools and
procedures to safely measure, cut, and join plastic piping and fittings for HVAC. {fN-Reading2,-3;

AR AgEh PO MCCER 02100 121

Describe the properties of various types of copper tubing used for HVAC. Describe common
fittings, hangers, and supports used in copper tubing. Demonstrate how to measure, cut, and
bend copper tubing for HVAC systems while preparing the tubing to be joined. Demonstrate
techniques for mechanically joining copper tubing, including flared connections compression
connections. Prepare tubing for soldering and brazing by swaging, deburring, and cleaning a
tube. Inspect completed joints by safely performing leak testing procedures. {FN-Reading2,-3,4;

ThipAoEh PO PCCER 02102 157

Soldering & Brazing

24) Explain the purpose and process of soldering and brazing for an HVAC professional, outlining

how the techniques work. Compare and contrast soldering and brazing, noting the uses,
procedures, and equipment for each. Distinguish among the purposes, types, and uses of a
variety of filler alloys and fluxes used in soldering and brazing, drawing on evidence from
textbooks, manuals, and technical specifications to support claims. {FN-Reading2,4-9-NCCER

03104-13)

25) Describe the tools, equipment, and PPE used for soldering and brazing. Explain the safe

operation of soldering and brazing equipment including assembling, testing, lighting, and
shutting down acetylene and oxyacetylene equipment. Safely set up and shut down an
acetylene single tank and oxyacetylene equipment. Describe and demonstrate procedures to
safely prepare, solder, and braze copper tubing using various fittings. (FN-Reading2-3,4,9:

PlLECER 0240/ 121

26) Implement safe procedures to complete copper, brass, and steel tubing assemblies for a given
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layout. Steps include measuring, cutting, and fitting assemblies; choosing the proper filler alloys
and fluxes for the assigned job; demonstrating proper use of acetylene and oxyacetylene
equipment; and pressure testing assemblies to determine the proper completion of assemblies.

{FN-Reading 3;-NCCER-03104-13)



Carbon Steel Piping

27) Describe the characteristics and uses of steel pipe, making note of the similarities and
differences in steel piping, plastic piping, and copper tubing. Draw on evidence from textbooks

and physical observations to support claims. FN-Reading2-9-NCCER-03105-13)}

28) Analyze the classification and measurement of pipe threads. Describe the uses of different types
of fittings used on steel pipe. Employ tools and procedures to safely measure, cut, thread, and

ream steel pipe. FN-Reading2,-3;--NCCER-03105-13)

29) Explain and demonstrate the methods of installing, connecting, and mechanically joining steel
pipe, including joining threaded pipe using fittings, pipe grooving methods, and assembling

flanged steel pipe. {FN-Reading-3;-NCCER-03105-13}
Basic Maintenance & Repair Process

30) Identify and demonstrate basic troubleshooting strategies appropriate for evaluating HVAC
systems, appliances, and devices. For example, develop and implement a troubleshooting
strategy to test and remedy an undercharged system. {FN-Reading3}

31) Identify routine maintenance procedures that should be performed on HVAC systems for a given
building. Create a timeline of recommended maintenance procedures for a client, justifying why
each procedure is necessary by highlighting its preventive or cost-efficient characteristics. For
example, create a schedule of items to inspect, clean, and replace in order to keep an HVAC

system running efficiently. (FN-Reading 2347 FN-Writing 4:-NCCER03215-13)}
Construction Drawings & Specifications

32) Explain the relationship between construction drawings and specifications. Describe how both the
construction drawings and specifications provide information about the HVAC system for a
building. For example, examine construction drawings and specifications to determine the
requirements for hangers and supports in a given HVAC piping system. {FN-Reading1,2-4,5-6:7%
PECERAA10E- 02

33) Describe processes by which construction professionals obtain clarification from architects
regarding construction documents, such as by the use of requests for information (RFI’s). Write
a request for information (RFI), as would a construction professional to an architect to request
clarification for a detail of the construction documents, such as the selection of a product. {FN

Nriting 4: NCCER 44105-08)
Business & Project Management
34) Describe the components and purpose of a basic contract document for a residential project,
determining the meaning of key terms and other industry-specific words. Recognize the

relationship and responsibilities of various parties to a contract. Write a basic contract for a job,
such as a HVAC service agreement for work done for a residential client. FN-Reading2-3,45;

PECERAA10E 02}
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35) Establish and implement specific goals to manage project assignments in a timely manner,
including organizing teams to effectively manage assignments, monitoring and reporting on
project progress, and evaluating a completed project according to client requirements. For
example, inspect and critique a team member’s work, providing constructive feedback for
improvement. Similarly, respond to constructive feedback from a team member to improve

project outcomes and meet project goals. {(FN-Reading2,-6;-FN-Writing 2}

36) Interpret construction drawings and diagrams to determine the correct materials, tools, and
equipment needed to complete an HVAC project. Plan and implement the steps needed to
complete the project, adhering to inspection procedures and employing safe practices
throughout. Draw from print and electronic examples to create a material list, cost estimation,
schedule, and inspection checklist for a project, applying the components of the documents to

the given project. {FN-Reading2,-3;-FN-Writing 4}

37) Produce clear and coherent writing for communication in the HVAC industry. Create a service
order for a given HVAC project. Explain the service order to a peer, as would a service technician

to a client. {FN-Reading 4 NCCER03215-13)

38) Utilize technology to write and share periodical reports (weekly, monthly, etc.) to provide others
with information about progress during HVAC projects as would a project manager to a
supervisor. Summarize activities in a narrative form including overall progress in relationship to

a previously planned schedule. (FN-Reading3TFN-Writing 24610}
Portfolio

39) Update materials from coursework to add to the portfolio started in Fundamentals of
Construction and Mechanical, Electrical, & Plumbing Systems. Continually reflect on coursework
experiences and revise and refine the career plan generated in prior courses. Include
photographs or illustrations and written descriptions of sequential progress in construction

projects. FN-Wiiting 24,56}
Standards Alignment Notes

*References to other standards include:

NRaading:
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e NCCER Curriculum: National Center for Construction Education and Research
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0 Note: NCCER accreditation is required to offer NCCER credentials to students.
Instructors trained through the NCCER Instructor Certification Training Program (ICTP)
may use the NCCER curricula to teach the listed standards. By doing so, their students
will receive a certificate of completion for NCCER HVAC Level One and be placed in

NCCER's National Registry Database.
P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically alignhed, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing

specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP

Construction Practicum

Primary Career Cluster:
Consultant:

Course Code:
Prerequisite(s):

Credit:

Grade Level:

Graduation
Requirement:

Programs of Study and
Sequence:

Aligned Student
Organization(s):

Coordinating Work-
Based Learning:

Available Student
Industry Certifications:

Dual Credit or Dual
Enrollment
Opportunities:

Teacher
Endorsement(s):

Required Teacher
Certifications/Training:

Teacher Resources:

Course Description

Architecture & Construction

Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

6160

Minimum of 2 credits in an Architecture & Construction program of study.
1

12

This course satisfies one of three credits required for an elective focus
when taken in conjunction with other Architecture & Construction courses.

This is the fourth course in the Residential & Commercial Construction,
Structural Systems, and Mechanical, Electrical, and Plumbing Systems
programs of study.

SkillsUSA: http://tnskillsusa.com/
Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov

Teachers who hold an active WBL certificate may offer placement for
credit when the requirements of the state board’s WBL Framework and
the Department’s WBL Policy Guide are met. For information,

visit https://tn.gov/education/topic/work-based-learning.

None

There are no known dual credit/dual enrollment opportunities for this
course. If interested in developing, reach out to a local postsecondary
institution to establish an articulation agreement.

501, 502, 522, 523, 524, 527, 532, 553, 554, 555, 556, 567, 575, 580, 584,
585, 592, 598, 701, 702, 703, 705, 706, 707

If students are assigned in work-based learning settings, teachers must
attend WBL training and earn the WBL Certificate provided by the
Tennessee Department of Education.

https://tn.gov/education/article/cte-cluster-architecture-construction

Construction Practicum is a capstone course intended to provide students with the opportunity to apply
the skills and knowledge learned in previous Architecture & Construction courses within a professional,
working environment. In addition to developing an understanding of the professional and ethical issues

Approved January 30, 2015
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encountered by tradesmen and contractors in the workplace, students learn to refine their skills in
problem solving, communication, teamwork, and project management in the completion of a course-
long project. Due to the importance of on-the-job training in the construction industry, a principle aim of
the practicum is to assist students with placements where on-the-job training occurs, if available, so
they can begin to log hours on a worksite and gain experience prior to entering the job market, such as
in pre-apprenticeships. Additionally, students are exposed to the great range of postsecondary
opportunities in today’s construction fields as well, in order to prepare them to make an informed
decision regarding their post-high school plans.

The course is highly customizable to meet local system needs. Instruction may be delivered through
work-based learning arrangements such as internships, cooperative education, service learning,
mentoring, and job shadowing or through school laboratory training with industry-driven project-based
learning. For all projects undertaken in this course, students are expected to continue building skills
related to their chosen program of study (Residential & Commercial Construction, Structural Systems, or
Mechanical, Electrical, & Plumbing Systems), while also refining skills previously acquired to achieve
deeper levels of mastery. In the course, students may pursue additional training and certification in a
specialized area such as masonry, concrete, electricity, plumbing, HVAC, or carpentry. Upon completion
of the practicum, proficient students will be prepared to pursue further study in architecture or
construction, or seek additional training and employment with the aid of a portfolio documenting

student work completed throughout high school. Standards-in-this-coursearealighed-with-Fennessee

. - .. .- aVa
y d tH —aHE

Work-Based Learning Framework

Practicum activities may take the form of work-based learning (WBL) opportunities (such as internships,
cooperative education, service learning, and job shadowing) or industry-driven project-based learning.
These experiences must comply with the Work-Based Learning Framework guidelines established in SBE
High School Policy 2.103. As such, this course must be taught by a teacher with an active WBL Certificate
issued by the Tennessee Department of Education and follow policies outlined in the Work-Based
Learning Policy Guide available online at https://tn.gov/education/topic/work-based-learning. The
Tennessee Department of Education provides a Personalized Learning Plan template to ensure
compliance with the Work-Based Learning Framework, state and federal Child Labor Law, and
Tennessee Department of Education policies, which must be used for students participating in WBL
opportunities.

Program of Study Application

This is the fourth course in the Residential & Commercial Construction, Structural Systems, and
Mechanical, Electrical, and Plumbing Systems programs of study. For more information on the benefits
and requirements of implementing these programs in full, please visit the Architecture & Construction
website at https://tn.gov/education/article/cte-cluster-architecture-construction.

Approved January 30, 2015
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Course Standards

Safety

1)

2)

3)

4)

Identify safety hazards on a jobsite and demonstrate practices for safe working. Accurately read,
interpret, and demonstrate adherence to safety rules, including but not limited to rules
pertaining to electrical safety, Occupational Safety and Health Administration (OSHA) guidelines,
and state and national code requirements. Be able to distinguish between the rules and explain
why certain rules apply. Recognize and employ universal construction signs and symbols such as
colors, flags, stakes, and hand signals that apply to construction workplace situations. {FN\

Reading 34,6}

Maintain safety records and demonstrate adherence to industry-standard practices regarding
general machine safety, tool safety, equipment safety, electrical safety, and fire safety to
protect all personnel and equipment. For example, when operating tools and equipment,
regularly inspect and carefully employ the appropriate personal protective equipment (PPE), as
recommended by Occupational, Safety & Health Administration (OSHA) regulations. Incorporate
safety procedures when operating tools and equipment, such as hand and power tools, ladders,
scaffolding, and lifting equipment. Complete safety test with 100 percent accuracy. {FN-Reading

34

Follow procedures to work safely around materials. Adhere to responsibilities for employees in
material safety as outlined by the Hazard Communication Standard (HazCom), such as locating
and interpreting material safety data sheets (MSDS). Demonstrate safe procedures to move
materials by planning the movement, properly lifting, stacking, and storing materials, and

selecting proper materials-handling equipment. {FN-Reading-3,4}

Research state and national laws governing workplace injuries, particularly those common to
the construction industry. In preparation for a future career in construction, outline the
necessary procedures to follow if an injury is sustained on the job; in particular, explain the
responsibilities of managers, supervisors, and the injured parties in the event of an emergency,
including incident reporting after the event. Practice explaining the process of securing workers
compensation benefits as if assisting a co-worker or subordinate. {FN-Reading1,-2-8}

Postsecondary and Career Preparation

5)

6)

Research the range of credentials one can earn with advanced study of construction at the
postsecondary level (i.e., apprenticeship, technical certification, BA, BS, MBA, etc.). Investigate
both in-state and out-of-state postsecondary programs in a variety of construction fields,
including but not limited to construction management, construction science, architecture,
landscape design, civil engineering, and more. Synthesize research conducted in previous
Architecture & Construction courses to update the portfolio career plan to achieve post-high

school goals. FN-Reading 579N Wiriting 4,689}

Research and select a company or organization for a project in a construction field. Cite specific
textual evidence from the organization’s literature, as well as independent news articles, to
summarize:

Approved January 30, 2015
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The mission and history of the organization

Headquarters and organizational structure

Products or services provided

Credentials required for employment and how they are obtained and maintained
Policies and procedures

Reports, newsletters, and other documents published by the organization
Website and contact information

O )

7 =7 7

7) Search for the resumes of construction professionals retrieved from the websites of companies,
organizations, or professional networks. Discuss what is typically included in the resumes of
these professionals, compare and contrast several examples, and create a personal resume

modeled after elements identified in the search. {FN-Reading-1,4,5-6FN-Wiriting4}

8) Simulate the experience of conducting a job search by researching local employment options. In
preparation for a future career in construction, complete an authentic job application form and
compose a cover letter following guidelines specified in the vacancy announcement. {FN

Reading 7: TN Writing 4

9) Participate in a mock interview. Prior to the interview, research tips on dress and grooming,
most commonly asked interview questions, appropriate conduct during an interview, and
recommended follow-up procedures. Highlight sample work compiled in the portfolio that
illustrates mastery of specific skills attained in the program of study. Upon completion of the
interview, write a thank you letter to the interviewer in a written or email format. (FN-Reading

Transferring Course Concepts to Practicum

10) Apply skills and knowledge from previous courses in an authentic work-based learning
internship, job shadow, or classroom-based project. Where appropriate, develop, practice, and
demonstrate skills outlined in previous courses. {FN-Reading2-3}

11) As part of a course project, develop a comprehensive project plan, appropriate to the project
type, to guide all work. The plan should include at minimum the following:
a. Material list
Cost estimation/Mock bid package
Criteria and constraints
Project schedule
Inspection checklist
Applicable contracts
Minutes from project meetings and other documentation
Contingency plan in case of delay or emergency
i. Justification for major design and budgeting decisions made
Collaboratively update the plan to reflect unexpected changes in conditions or capacity. For
example, demonstrate the ability to reschedule an activity if there is a delay in the arrival of

materials. F--Peading 24— 0 TR Eine 1A E_ 7}

Sm 0 o0T
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12) Create and continually update a personal journal to document skills learned during the
practicum and draw connections between the experience and previous course content by
reflecting on:

a. Tasks accomplished and activities implemented

b. Positive and negative aspects of the experience
c. How challenges were addressed
d. Team participation in a learning environment
e. Comparisons and contrasts between classroom and work environments
f. Interactions with colleagues and supervisors
g. Personal career development
h. Personal satisfaction
TN-Writing 2 4)

Business Skills and Project Management

13) In teams, develop and successfully implement a suite of project management tools and
processes to aid in the completion of the course project. (If participating in a work-based
learning experience, apply tools and processes to satisfy placement requirements.) Demonstrate
the ability to divide roles and responsibilities among team members, track progress toward
goals, and satisfy client specifications as would a construction manager or contractor. For
example, assign tasks and monitor deliverables using a Gantt chart or other tracker.

Portfolio

14) Update materials from coursework to add to the portfolio started in Fundamentals of
Construction to illustrate mastery of skills and knowledge outlined in the previous courses and
applied in the practicum. The portfolio should reflect thoughtful assessment and evaluation of
the progression of work involving the application of project management skills specific to the
construction industry. The following documents will reside in the career portfolio:

a. The career plan developed and revised in prior courses

b. Resume

c. List of responsibilities undertaken through the course

d. Examples of visual materials used during the course (such as diagrams, schematics, and
site plans) and artifacts of project outcomes (such as photographs of various stages of a
construction project)

e. Periodic journal entries reflecting on tasks and activities

f. Feedback from instructor and/or supervisor based on observations

g. Transcripts or other evidence of certifications obtained throughout the program of
study

Communication of Project Results

15) Apply all steps of the construction process to successfully build a structure and/or install a
system(s) as outlined in the course project plan. Demonstrate the ability to communicate results
over the course of the project’s duration. Produce a technical report documenting the progress

of the project and evaluating the final product. {fN-Reading-3,7-9+-FN-Writing 2,45 6,79}

Approved January 30, 2015
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16) Upon completion of the practicum, develop a technology-enhanced presentation showcasing
highlights, challenges, and lessons learned from the experience. The presentation should be
delivered orally, but supported by relevant graphic illustrations, such as diagrams, drawings,
videos, photographs, and/or guided tours of the finished structure or product. Throughout the
presentation, justify construction decisions and assess the quality of the work. Prepare the
presentation in a format that could be presented to both a technical and a non-technical
audience, as well as for a career and technical student organization (CTSO) competitive event.

’ 7 7 ’ 7’ 7’ 7’ ’

Standards Alignment Notes

*References to other standards include:

N Raosdinga: anne a¥a o

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.

Approved January 30, 2015
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Architectural & Engineering Design |

CHTRETRAE TN [V TEN Architecture & Construction

G e ESTEENTE This is the first course in the Architectural & Engineering Design program of
Sequence: study.

SkillsUSA: http://tnskillsusa.com/

Aligned Student Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov
Organization(s): Technology Student Association (TSA): http://www.tntsa.org

Pamela Grega, (615) 532-6270, Pamela.Grega@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

 Primary Career Cluster: |

Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

1

:

This course satisfies one of three credits required for an elective focus when
Requirements: taken in conjunction with other Architecture & Construction courses.

Coordinating Work-
Based Learning:

Available Student

e . Non
Industry Certifications: one
Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.

070, 157, 230, 470, 477, 531, 551, 552, 553, 554, 555, 556, 584, 585, 595,
596, 700, 705, 740, 760, or any other Occupational License endorsement
with ADDA certified drafter or Autodesk certification

Teacher
Endorsement(s):

Required Teacher

pe as .. ADDA Certified Drafter or Autodesk Certified Professional
Certifications/Training:

Teacher Resources: https://tn.gov/education/article/cte-cluster-architecture-construction

Course Description

Architectural & Engineering Design | is a foundational course in the Architecture & Construction cluster
for students interested in a variety of engineering and design professions. Upon completion of this
course, proficient students will be able to create technical drawings of increasing complexity, and utilize
these skills to complete the design process and communicate project outcomes. Students will build

Approved January 30, 2015; Amended April 15, 2016
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foundational skills in freehand sketching, fundamental technical drawing, and related measurement and
math. Standards in this course also include career exploration within the technical design industry, as
well as an overview of the history and impact of architecture and engineering. In addition, students will
begin compiling artifacts for inclusion in a portfolio, which they will carry with them throughout the full

sequence of courses in this program of study Standa%é&m—thﬁeebws&a;&ahgnedamhiennesseeétate

Program of Study Application

This is the foundational course in the Architectural & Engineering Design program of study. For more
information on the benefits and requirements of implementing this program in full, please visit the
Architecture & Construction website at https://tn.gov/education/article/cte-cluster-architecture-

construction.
Course Standards

Safety

1) Accurately read, interpret, and demonstrate adherence to safety rules, including but not limited
to rules published by the Occupational Safety and Health Administration (OSHA), and state and
national code requirements. Be able to distinguish between the rules and explain why certain

rules apply. FN-Reading 3,46}

2) Identify and explain the intended use of safety equipment available in the classroom.
Demonstrate how to properly inspect, use, and maintain safe operating procedures with tools
and equipment. Incorporate safety procedures and complete safety test with 100 percent

accuracy. {FN-Reading-3,4}

Introduction to Architecture & Engineering Design

3) Investigate the evolution of architecture and engineering across a variety of civilizations
throughout history. Identify major innovations, such as technological advances in materials or
construction processes. Synthesize research from textbooks and other resources to create an
annotated timeline or visual graphic illustrating significant time periods in the development of

architecture and engineering. {fN-Reading2-4,7-TFN-Witing 24}

4) Research and summarize in a clear and coherent informational artifact (e.g., a brochure, poster,
fact sheet, narrative, or presentation) the influences and contributions of a selected architect or
engineer. Cite resources and examples of the individual’s completed work to illustrate their

impact on society. {FN-Reading 24, FN-Writing 24}

5) Investigate the social, economic, and environmental impact of decisions made by architects and
engineers at the local, national, and global levels. Provide a detailed description of the impacts
of a specific discipline, citing links to relevant websites to illustrate the ideas presented. For
example, describe how structural engineers design structural systems in buildings to protect
occupants from earthquakes and tornadoes, and illustrate how the materials selected by the

engineer impact the environment and economy. {FN-Reading 1,2, 5+ FN-Writing 24,6749}

Page 2
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6)

Research the principles of sustainable design. Examine a case study of an energy efficient
building and determine whether the principles of sustainable design are illustrated in the design
of the building. Assess whether the evidence presented is strong enough to support claims of
sustainability, and compile a brief persuasive narrative summarizing conclusions. {FN-Reading2;

] 7

Career Exploration

7)

8)

Research the major professions in architecture and engineering, such as a civil engineer,
mechanical engineer, industrial engineer, electrical engineer, engineering technician, architect,
and more. Cite supporting evidence from multiple sources (such as interviews with design
professionals retrieved from industry magazines). Produce a chart or other graphic detailing the
aptitudes and training needed for at least three careers of interest. For example, outline the
typical requirements needed to become a civil engineer, including personal aptitudes, secondary
and postsecondary training, and licensing. Devise a tentative career plan to reach employment

goals. fFl-Peading 122 A 7 ThI ritine D03

Compile and analyze real-time and projected labor market data from public sources such as the
U.S. Bureau of Labor Statistics to investigate local and regional occupational opportunities and
trends in architectural and engineering careers. Synthesize collected data to develop a graphic
illustration comparing occupations by job availability, salaries, and benefits. {FN-Reading 247

FN-Writing 79 FN-Math-S-1B}

Design Process

9)

Research design processes used by architects and engineers. Drawing on multiple resources,

explain the steps to the design process in a written narrative, synthesizing a range of

perspectives on the process as practiced in a variety of architectural and engineering disciplines.
Explain why it is an iterative process and always involves refinement. {FN-Reading-3,4, 5N
Nriting 2_8)

10) Evaluate an existing design created by architects and/or engineers using the design process such

as a building, landscape, bridge, or product. Produce a report on the chosen design, describing
how the design team likely progressed through each step of the design process citing examples
from design magazines and other resources. Examples should include design constraints

encountered by the design team and criteria for measuring the effectiveness of the design. {FN

)y &=y~ Y 7

Sketching

11) Investigate the use of sketching in the creative design process. Drawing from resources, explain

the tools and techniques used and when architects and engineers apply sketching in the design

process. {FN-Reading 34,57 TN-Math-G-MG)

12) Create freehand sketches, including rough and refined sketches, demonstrating techniques for

Page 3

sketching freehand lines and circles while attending to accurate proportion. Produce pictorial
sketches applying shading techniques. Simulate sketching techniques used by engineers and
architects on jobsites by sketching live objects to create field sketches. Utilize hand lettering



techniques to neatly add notes to the sketches. FN-Reading 3,47 FN-Writirg4TFN-Math-G-
ShAbc sy

13) Develop conceptual design ideas using freehand sketching. For example, for a given design
problem, generate, analyze, and refine sketches to develop design solutions. Use the sketches to
further develop a chosen design and create refined drawings. {FN-Reading-3,4—7-TFN-Writing 4,

Fundamental Technical Drawing

14) Interpret a technical narrative to understand the steps and tools needed to create geometric
constructions such as bisecting a line, angle, or arc; using lines, circles, and arcs to draw a
polygon such as a pentagon or hexagon; and constructing tangent and perpendicular
relationships. Use geometric terms, illustrations, and supporting texts to describe the steps of
creating a geometric construction with accuracy. {FN-Reading3,4,57-FN-Writing-4;TN-Math
G-CO; G-GG-MG)

15) Create accurate manual single-view scale drawings of advancing complexity, incorporating
symbols, notes, and dimensions, using appropriate layout within title blocks, drawing
composition (including line weight and line type), geometric construction techniques, and
lettering techniques. For example, create a drawing of a metal plate at half scale using an
engineer’s scale and other tools. After more practice, create a floor plan of the classroom at

quarter scale using an architect’s scale and other tools. {FN-Reading3,4, 57 FN-Writing 4N
Math-C-C0 bLo C fAC)

16) Interpret and apply dimensioning rules to accurately label dimensions on drawings including
arranging dimensions, using various dimension styles (such as aligned and angular), and avoiding
redundancy. Drawing on evidence from textbooks and industry standards (such as the American
National Standards Institute and the American Society of Mechanical Engineers), create an
infographic an engineer or architect could use as a guide to appropriately employ basic

dimensioning rules. (FN-Reading 234,57 TFN-Writing 24}

17) Create accurate multi-view scale drawings of objects of advancing complexity using
orthographic projection. Incorporate symbols, notes, dimensions, and different types of lines
(such as hidden lines to show internal or hidden features). Demonstrate procedures to establish
a principle view of an object and project from an existing view to create additional views. {FN

7 Ty 7

18) Building on the knowledge of a single view and multi-view drawing, create simple isometric

drawings, properly using lines, labels, and dimensioning techniques. FfN-Reading-3,4, 574N

19) Define the differences in technique among freehand sketching, manual drafting, and computer-
aided drafting (CAD). Describe the skills required for each and how each type is used in industry,
citing specific examples. Create a visual display with accompanying text comparing and

contrasting at least two techniques. {FN-Reading 234,59 FN-Wiriting 24}
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20) Interpret instructional material to use CAD software to create simple two-dimensional drawings,
accurately incorporating symbols, dimensioning, and line types. Instructional material may
include textbooks, manuals, websites, video tutorials, and more. Perform basic operations such
as creating files, saving files, opening files, storing files, and printing. Set up the drawing
environment by inserting title blocks, applying settings (ortho, snap, etc.), and assigning line

weights, line types, and colors. {(FN-Reading34-57-FN-Writing 4 TN-Math-G-MG)

21) Demonstrate the ability to refine drawings based on critique from peers, instructors, and self-
evaluation. Drawing on evidence from textbooks and other resources, evaluate the effectiveness
of a drawing based on industry standards for technical drawing. Interpret and incorporate

feedback when refining drawings. {FN-Reading2,-3,4,-674-FN-Writing 59}

Measurement & Math

22) Apply mathematics concepts to create drawings and solve design problems in this course,
distinguishing which principles apply to a given design problem. Concepts should include, but
are not limited to:

a. Determining and applying the equivalence between fractions and decimals. For
example, convert a decimal to a fraction to prepare a unit for measurement on a
fractional scale to the precision of 1/16 of an inch. FN-Math-N-Q)

b. Working with units such as feet, inches, meters, centimeters, and millimeters, and
determining appropriate units for a given construction task. For example, convert a
dimension from centimeters to inches. f-N-Math-N-Q}

c. Calculating perimeter, area, volume, and surface areas of objects employing related
geometric terminology. {FN-Math-G-GMB,-G-MG}

d. Performing proportionate reasoning to estimate quantities, such as determining the
appropriate scale for a drawing and a given sheet size. {FN-Math-N-Q}

e. Using basic rules of right triangles, such as the Pythagorean Theorem, to find missing

lengths. {FN-Math-G-SRT}

23) Use customary and metric measurement systems to complete accurate field measurements.
Determine the appropriate units and record accurate measurements of lengths and angles using
proper tools. Tools should include, but are not limited to: fractional rule, metric rule, measuring

tape, architect’s scale, engineer’s scale, dial caliper, and protractor. {FN-Reading3-FN-Math-N-Q}

24) Use field measurements to create a drawing, accurately representing the true layout. For
example, create a scale drawing of a simple mechanical device by taking field measurements of
the device, determining the appropriate scale, and using an engineer’s scale to accurately draw

the device. Fril-Peading 24 h i riting /- T Motk 05 PG,
Design Project

25) Use the design process to create a solution for a given design problem, selecting and creating
appropriate drawings to explain the solution, including sketches and multiple views of two-
dimensional scale drawings. Prepare an informative narrative to explain how each step of the
design process was followed to complete the project. Emphasize the key characteristics of the
design which make it an appropriate solution for the given constraints. (FfN-Reading-3,4, 574N
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Portfolio

26) Compile important artifacts to create a portfolio connecting personal career preparation to
concepts learned in this course, including written descriptions of drawing types and learning
outcomes. Continually review and revise documents, using technology as needed. {FN-Witing4;

569

Standards Alignment Notes

*References to other standards include:

N Raading: anne a¥a o

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
Architectural & Engineering Design Il

CHTRETRAE TN [V TEN Architecture & Construction

G e S TEEN M This is the second course in the Architectural & Engineering Design program
Sequence: of study.

 Primary Career Cluster: |

Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

Architectural & Engineering Design | (6037), Algebra | (0842, 3102)

1

o

This course satisfies one of three credits required for an elective focus when
Requirements: taken in conjunction with other Architecture & Construction courses.

SkillsUSA: http://tnskillsusa.com/

Aligned Student Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov
Organization(s): Technology Student Association (TSA): http://www.tntsa.org

Pamela Grega, (615) 532-6270, Pamela.Grega@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Coordinating Work-
Based Learning:

Available Student

P None
Industry Certifications:
Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.

070, 157, 230, 470, 477, 531, 551, 552, 553, 554, 555, 556, 584, 585, 595,
596, 700, 705, 740, 760, or any other Occupational License endorsement
with ADDA certified drafter or Autodesk certification

Teacher
Endorsement(s):

Required Teacher

eps as . . ADDA Certified Drafter or Autodesk Certified Professional
Certifications/Training:

Teacher Resources: https://tn.gov/education/article/cte-cluster-architecture-construction

Course Description

Architectural & Engineering Design Il is the second course in the Architectural & Engineering Design
program of study. Students in this course build their skills in developing and representing design ideas
using technical drawing and modeling techniques, and apply the design process to solve design
problems. Upon completion of this course, proficient students will be able to use computer-aided
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drafting (CAD) software to create multi-view, sectional view, auxiliary view, and three-dimensional
drawings using industry standard dimensioning and notation. Students will connect drawings with actual
physical layouts by building models based on drawings, creating drawings based on objects and other
physical layouts, and using software to create basic three-dimensional models. In addition, students will
continue compiling artifacts for inclusion in a portfolio, which they will carry with them throughout the

full sequence of courses in this program of study. Standards-in-this-courseare-aligned-with-Fennessee

Program of Study Application

This is the second course in the Architectural & Engineering Design program of study. For more
information on the benefits and requirements of implementing this program in full, please visit the
Architecture & Construction website at https://tn.gov/education/article/cte-cluster-architecture-
construction.

Course Standards

Safety

1) Accurately read, interpret, and demonstrate adherence to safety rules, including but not limited
to rules published by the Occupational Safety and Health Administration (OSHA), and state and
national code requirements. Be able to distinguish between the rules and explain why certain

rules apply. FN-Reading 3,46}

2) Identify and explain the intended use of safety equipment available in the classroom.
Demonstrate how to properly inspect, use, and maintain safe operating procedures with tools
and equipment. Incorporate safety procedures and complete safety test with 100 percent

accuracy. {FN-Reading-34}

Career Exploration

3) Research the postsecondary institutions (colleges of applied technology, community colleges,
and four-year universities) in Tennessee and other states that offer architecture or engineering
programs. Write an informative paper or develop an infographic identifying admissions criteria,
the postsecondary programs of study, and the secondary courses that will prepare individuals to
be successful in a postsecondary architecture or engineering program. Evaluate the tentative
career plan developed in the introductory course in light of these findings, and update the
career plan to reflect any new discoveries, citing evidence from the research. (FN-Reading1,2;

] 7 1y

Advanced Technical Drawing

4) Use computer-aided drafting (CAD) software to create two-dimensional drawings of advancing
complexity, accurately incorporating symbols, notes, dimensioning, and line types to design
drawings. Perform software operations such as utilizing sheets/layouts for printing, scaling
viewports in sheets/layouts for printing, printing drawings to proper scale, outputting drawings

Page 2


https://tn.gov/education/article/cte-cluster-architecture-construction
https://tn.gov/education/article/cte-cluster-architecture-construction

5)

6)

7)

8)

9)

to electronic and paper media, and overlaying drawings on externally-referenced drawings. {FN

Use CAD software to create accurate multi-view drawings of objects of advancing complexity
using orthographic projection, incorporating symbols, notes, dimensions, and line type (such as

hidden lines to show internal or hidden features). {FN-Reading3-4:- FN-Math-G-MG)

Use CAD software to create pictorial drawings of advancing complexity, such as isometric,
oblique, and perspective drawings. Attend to detail by using proper angles and ensuring holes,
cylinders, prisms, and other features are in proper alignment and relationship to each other.
Incorporate symbols, notes, dimensions, and line type according to industry standards. {FN

7Ty 7

Create accurate sectional view drawings of advancing complexity (such as full, half, offset,
broken-out, removed, and revolved sections), incorporating symbols, notes, and dimensions,
using appropriate layout within title blocks, and appropriate drawing composition (including line
weight and line type). For example, create a full section drawing of a mechanical part, hatching
appropriate surfaces and using notation to indicate the cutting plane. (FN-Reading-3,4;-TN-Math
G-GMD,-G-MG)

Create accurate auxiliary view drawings of advancing complexity including depth, height, or
width auxiliary views; partial auxiliary views; and auxiliary section views. FN-Reading-3,4:-TN

Math-c oMb chic)

Draw detailed, schematic, and simplified drawings of various types of threads and fasteners,
including unified, square, and acme threads. Demonstrate the ability to accurately interpret
industry-standard thread notes to calculate the thread pitch as well as lay out and construct the

drawing. fri-Peading 24Tl ath MO A CED G CMDC MG

10) In teams, produce a complete set of project drawings including a completed assembly drawing

and an exploded assembly drawing. Supplement assembly drawings with appropriate
representations of individual components and a bill of materials as needed for the project type.
Fully describe the design by selecting the most appropriate drawing type for the given

component, including plan, section, and three-dimensional drawings. (FN-Reading3,-4-TN-Math
G-MG)

11) Demonstrate the ability to refine drawings based on critique from peers, instructors, and self-

evaluation. Drawing on evidence from textbooks and other resources, evaluate the effectiveness
of a drawing based on industry standards for technical drawing. Interpret and incorporate

feedback when refining drawings. {FN-Reading 23,4674 FN-Writing 59}

Dimensioning

12) Interpret industry standards to accurately apply dimensions, notes, and symbols on CAD
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drawings, including arranging dimensions, using various dimension styles and symbols, and
avoiding redundancy. Demonstrate the ability to adjust annotation styles and sizes based on the



drawing type and scale. Define tolerance and give examples of general methods for noting

tolerances on drawings. {FN-Reading3-4-TFN-Math-G-MG)

13) Research the American National Standards Institute (ANSI) and describe the goals of the
organization and the impact it has on technical drawing, particularly for dimensioning a drawing.

1y~

Introduction to Three-Dimensional Modeling

14) Use three-dimensional modeling software to create a simple three-dimensional model. Interpret
instructional materials to perform basic operations using three-dimensional modeling software.
Instructional materials may include textbooks, instructional manuals, websites, video tutorials,

and more. Fh-Peading 245 Mot G GMEP S MG
Applications of Technical Drawing

15) Understand how designs are communicated through different types of two-dimensional and
three-dimensional drawings, physical models, and virtual three-dimensional models within
various disciplines, such as architectural, civil, mechanical, electrical, and industrial design.
Interpret symbols and notations within the context of each type. Use technology to create a
visual display with supporting text to compare and contrast how different drawing types
covered in the coursework are implemented in a variety of disciplines, drawing from examples
in textbooks, industry journals, drawings created during the coursework, and other resources.
For example, illustrate how the plan, orthographic projections, and section drawings of a

residence compare with those of a machine part. FN-Reading 1,247 TFN-Writihg 26,9}

16) Interpret technical drawings to build a physical model of a design. Select and use the
appropriate materials and tools to safely measure components and construct the model. Upon
completion, use the technical drawings to check the model for accuracy. {FN-Reading 23,465

17) Building on techniques practiced in the introductory course, continue to measure, record, and
use field measurements to create drawings of increasingly complex objects and layouts. For
example, create an accurate half section drawing of an actual mechanical gear by measuring and
examining the physical object in order to visualize and draw the section. {FN-Reading3;-4;—+N

18) Create two-dimensional plans for a simple three-dimensional object utilizing drawing techniques
learned in the course, such as auxiliary drawing. Use the plans to build a rough study model of
the object. Evaluate the model and revise the design on the basis of collected test data. For
example, create a two-dimensional drawing of three-dimensional sheet metal design or package
design as if the object were unfolded. Print the drawing on paper and construct a paper model
of the object. Evaluate the model for inaccuracies and identify opportunities to improve
efficiency of materials or construction. Use these conclusions to refine the design. {FN-Reading

7 7 7
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Technology

19) Identify and demonstrate basic troubleshooting strategies related to fundamental hardware and
software problems. Evaluate electronic media to diagnose and fix hardware and software
problems encountered during the coursework. For example, consult software forums, tutorial
videos, and other instructional materials to diagnose and correct a drawing that prints on paper

differently than intended. FN-Readirg 23459}

20) Explain how technology has changed design throughout history, and identify current transitions
occurring in design media, technique, and focus. Read and interpret trade journals, assessing the
usefulness of each source, to describe the impact technology has had on a particular design
discipline. For example, cite evidence from trade journals to explain the impact of three-
dimensional printing on industrial engineering practices or the impact of building information

modeling software on structural engineering practices. {FN-Reading-1,2,-3-4, 5 FN-Writing 28,9}
Projects

21) Develop a project plan and use the design process to create a solution for moderately complex
problem sets, utilizing both simple three-dimensional modeling techniques and detailed
technical two-dimensional and three-dimensional scale drawings. Prepare a persuasive narrative
to justify the design, describing the constraints of the design and defending how the design
solves the identified problem(s). At the completion of the design process, publish the narrative
and design and present the design to an audlence receive feedback, and critique the designs of
other classmates. i :

22) Choose between alternate design solutions for a given design problem and justify the choices.
Make a written case for selecting one design over another, highlighting the design features of
each and citing resources to validate claims. Demonstrate the ability to pitch the idea to the
client in a presentation, defending the design by pointing to specific features that meet the

client’s specifications. {FN-Reading1,2,4,67-8;FN-Writirg 149}

Portfolio
23) Update materials from coursework to add to the portfolio begun in the introductory course.

Continually reflect on coursework experiences and revise and refine the career plan generated
in the introductory course. Include written descriptions of drawing types and learning outcomes.

T 7

Standards Alignment Notes

*References to other standards include:
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e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP

Architectural & Engineering Design Il

Primary Career Cluster:

Consultant:
Course Code(s):
Prerequisite(s):
Credit:

Grade Level:

Graduation
Requirements:

Programs of Study and
Sequence:

Aligned Student
Organization(s):

Coordinating Work-
Based Learning:

Available Student
Industry Certifications:

Dual Credit or Dual
Enrollment
Opportunities:

Teacher
Endorsement(s):

Required Teacher

Certifications/Training:

Teacher Resources:

Course Description

Architecture & Construction

Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

5927

Architectural & Engineering Design Il (6039), Geometry (0843, 3108)
1-2 credits (see Recommended Credit below)

11-12

This course satisfies one of three credits required for an elective focus
when taken in conjunction with other Architecture & Construction courses.

This is the third course in the Architectural & Engineering Design program
of study.

SkillsUSA: http://tnskillsusa.com/

Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov
Technology Student Association (TSA): http://www.tntsa.org

Pamela Grega, (615) 532-6270, Pamela.Grega@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

None

There are no known dual credit/dual enrollment opportunities for this
course. If interested in developing, reach out to a local postsecondary
institution to establish an articulation agreement.

070, 157, 230, 470, 477, 531, 551, 552, 553, 554, 555, 556, 584, 585, 595,
596, 700, 705, 740, 760, or any other Occupational License endorsement
with ADDA certified drafter or Autodesk certification

ADDA Certified Drafter or Autodesk Certified Professional

https://tn.gov/education/article/cte-cluster-architecture-construction

Architectural & Engineering Design Ill is the third course in the Architectural & Engineering Design
program of study. In this advanced course, students will apply technical drawing and design skills
developed in the previous courses to specific architectural and mechanical design projects and contexts.
In the process, students will expand their problem-solving and critical-thinking skills by assessing the
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requirements of a project alongside the available resources in order to accomplish realistic planning.
Upon completion of this course, proficient students will be able to employ methods of data collection
and analysis to provide others with appropriate information for projects and to develop their own
designs. Students will also be able to engage with industry-specific technology to create visual
representations of project outcomes. In addition, students will continue compiling artifacts for inclusion
in a portfolio, which they will carry with them throughout the full sequence of courses in this program of
study. Seerdaresin-this-satise—are—al] : : g

Program of Study Application

This is the third course in the Architectural & Engineering Design program of study. Flexibility is built in
to offer this course for either one or two credits, depending on school capacity and teacher background.
Whether offered for one credit or two credits, this course can feed into a fourth-level Engineering
Practicum course in which students can apply the skills learned toward the completion of an in-depth,
semester- or year-long project. For more information on the benefits and requirements of implementing
this program in full, please visit the Architecture & Construction website

at https://tn.gov/education/article/cte-cluster-architecture-construction.

Recommended Credit

If all standards in the course are covered, the course is recommended for two credits. If only one credit
is to be offered, the following two options are recommended:

1 Credit- Option A 1 Credit- Option B

Content Standards Content Standards

Safety 1,2 Safety 1,2

Architectural Design 3,4,5,6,7,8, Mechanical Design 11,12, 13, 14,
9, 10 15

Research Project 16 Research Project 16

Design Project 17, 18, 19 Design Project 17,18, 19

Project Management 20, 21, 22 Project Management 20, 21, 22

Portfolio 23 Portfolio 23
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Course Standards

Safety

1)

2)

Accurately read, interpret, and demonstrate adherence to safety rules, including but not limited
to rules published by the Occupational Safety and Health Administration (OSHA), and state and
national code requirements. Be able to distinguish between the rules and explain why certain

rules apply. FN-Reading 3,46}

Identify and explain the intended use of safety equipment available in the classroom.
Demonstrate how to properly inspect, use, and maintain safe operating procedures with tools
and equipment. Incorporate safety procedures and complete safety test with 100 percent

accuracy. {fN-Reading 3,4}

Architectural Design

3)

4)

5)

Page 3

Interpret civil drawings used to describe a site, including recognizing symbols used to describe
topography. For example, in teams, interpret a topographic survey drawing to construct a model
(physical or virtual) of a building site. Use the model to influence the design of the building and

the building’s placement on the site.{FN-Reading 3,4, 5,6 TN-Math-N-Q,- G-GMD, - G-MG)

Perform a site analysis to make design decisions for a building plan, including interpreting
existing site conditions and evaluating site surroundings. Determine the impact environmental
factors such as climate, wind patterns, and the movement of the sun have on the design and site
placement of the building. Summarize site analysis findings with drawings and supporting text.

7 Iy 7

Synthesize the various constraints affecting a building’s design to make and justify design
decisions. Items to consider should include:

a. Evaluating the building’s program based on client need. For example, appraise the
requirements of the client such as total square footage and list of desired features
(number of bedrooms, bathrooms, etc.).

b. Accommodating the needs of people of all ages and physical abilities in compliance with
the Americans with Disabilities Act (ADA).

c. Interpreting applicable building codes based on the project type. For example,
determine the minimum number and spacing of exit doors for a given building
occupancy size.



6)

7)

8)

9)

Research planning and diagramming techniques used by designers. Implement planning and
diagramming techniques such as bubble diagrams and traffic flow patterns to design a

schematic site plan and floor plan for a given building program. {FN-Reading2-34-74

Create a properly scaled model of a building (physical or virtual) and study the model in the
context of the site layout. Present the model along with supporting sketches and diagrams to an
audience (such as the instructor and peers), explaining and justifying design ideas in a logical,
coherent narrative. Gather feedback and use it to refine the design. {FN-Reading3,-47%~N

R

Incorporate schematic design sketches, models, and peer feedback to further develop a
building’s design. Communicate details of the design through appropriate drawing types,
utilizing industry-standard drawing conventions and software. Create a comprehensive set of
drawings including the following drawing types:
a. Site plan
Floor plan
Interior and exterior building elevations
Foundation plan
Roof plan
Building system plans (such as an electrical plan)
Door and window schedules
Three-dimensional renderings (interior and exterior)

Sm 0 o0T

e 7 7

Research sustainable design solutions and practices; then provide recommendations for a given
design. Calculate a rating for energy responsiveness using a sustainable building guideline. {FN

1y~ T 7

10) Examine a wall section drawing for a specific building. Identify, define, and explain the function

of each component, including wall insulation, flashing, and the structure of the cornice. Draw
from textbooks and other resources to annotate the wall section drawing with notes explaining

the purpose of each component. (FN-Reading 1,234 TN-Writing 249}

Mechanical Design

11) Create three-dimensional models of machine parts of increasing complexity utilizing parametric

Page 4

modeling software. Perform software operations including:

a. Utilizing basic software tools such as extruding and cutting, and navigating around the
object.

b. Applying and modifying geometric constraints and dimensions to capture and alter the
design geometry of a part.

c. Creating drawing layouts with dimensioned views of parametric solids, arranging a
drawing sheet according to industry standards.

d. Printing drawing layouts at appropriate scales.

e. Preparing multi-sheet working drawings and assembly drawings according to industry
standards.

1y~ Y 7



12)

Building on techniques practiced in prior courses, continue to measure, record, and use field
measurements to create drawings of increasingly complex objects and layouts. For example,
create an accurate three-dimensional model of an actual screw and fastener by first measuring
and examining the physical object in order to visualize and create the model. (FN-Reading34;

Thliighplo o s

13) Compile parametric models of individual machine parts to create a model of a simple assembly.

Perform advanced software operations such as animating the model to illustrate how the

assembly operates. {FN-Reading-3,4:-TN-Math-N-Q-G-GMB,-G-MG)

14) Utilize the design process to create a schematic design solution for a mechanical design

problem. Identify the criteria and constraints and produce a virtual or physical model of the
solution, utilizing software tools where appropriate. Test and evaluate the solution by
performing an analysis of the model and gathering feedback from peers. {FN-Reading 234N
Madh-bo S ChbC M)

15) Incorporate schematic design models, peer feedback, and test results to further develop a

design. Communicate details of the design through appropriate drawing types, utilizing industry
standard drawing conventions and software. Derive working drawings (detail and assembly
drawings including parts lists) from the three-dimensional models created using parametric
modeling software. Attend to details when explaining the design, including:

a. Specifying and depicting threads, fasteners, and other hardware involved in a
mechanical assembly.

b. Applying appropriate geometric dimensioning and tolerancing based on industry
standards, including understanding tolerance relationships between mating parts,
interpreting geometric tolerancing symbols in a drawing, and using tolerancing in
drawings.

c. Selecting and creating appropriate section drawings, noting tolerances, hidden surfaces,
and other mechanical details.

7 Ty 7 7

Research Project

16) Employ basic methods of data collection and analysis to compile information for projects. Use

available research methods when project planning and problem solving. Synthesize research to
present appropriate precedents for development of a project and articulate logical rational for
the use of chosen precedents. Create a detailed presentation or written report, citing evidence
from research. Examples include a proposal for how a specific plot of land should be developed
to meet the needs of a given neighborhood; or a proposal for a new product based on consumer

market data for a target audience. {FN-Reading1,-2,4,6,-9-FN-Writing 48,9}

Design Project

17) Use the design process to create schematic designs employing discipline-appropriate

Page 5

representational media (such as sketches, technical drawings, and preliminary models) for a
given problem set. Prepare and present schematic designs to peers and others, citing research
to justify design solutions. Note constructive feedback received and use it to refine the design.

N-Raading / Q Q- TN\ no i Q- TN-Math N-O NMD N\




18) Drawing on results from the schematic design phase, create discipline-appropriate drawings
based on industry standards, a three-dimensional model of the design, and presentation boards.
Present final design conclusions to members of the profession as well as peers; justify design
decisions as would an architect or engineer delivering a pitch to a prospective client. N

19) Compile working drawings in a comprehensive set, including a bill of materials with allowable
material alternatives. Demonstrate the ability to properly select the drawing scale, select the
views, lay out drawings, and organize the drawing set according to industry standards. {FN

A Y 7

Project Management

20) Examine how architects and engineers conduct project management processes, including but
not limited to setting interim goals, tracking progress, and coordinating with construction
professionals and clients. Compare and contrast components of project management models
gathered from textbooks, online resources, and actual case studies of major or local design

professionals. {FN-Reading 79 FN-Writing4-8}

21) Utilize project management strategies to create and implement a work plan to complete
projects according to schedule. Use technology to periodically document project status and

progress in written reports. {FN-Reading 34 FN-Writing 246}

22) Create a written report or infographic describing the basic steps of traditional project delivery,
outlining who and what is involved in each step. Compare texts to describe alternatives to
traditional project delivery methods, such as the design-build method used in construction. N

Portfolio
23) Update the portfolio to reflect the cumulative total of all projects undertaken across the

program of study. Continually reflect on coursework experiences and revise and refine the
career plan generated in the introductory course. Include written descriptions of drawing types

and learning outcomes. {FN-Wxiting-4-57-9}

Standards Alighment Notes

*References to other standards include:
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e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF
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FIRST TO THE TOP

Foundations of Interior Design

Primary Career Cluster:

Consultant:

Course Code(s):

Prerequisite(s):
Credit:
Grade Level:

Graduation
Requirements:

Programs of Study and
Sequence:

Architecture & Construction
Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov
6014

None
1
9

This course satisfies one of three credits required for an elective focus when
taken in conjunction with other Architecture & Construction courses.

This is the first course in the Interior Design program of study.

Family, Career and Community Leaders of America

(FCCLA): http://www.tennesseefccla.org/

Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Aligned Student
Organization(s):

Coordinating Work-
Based Learning:

Available Student

pe .. None
Industry Certifications:

Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.

Teacher
Endorsement(s): 050, 051,154, 450
Required Teacher None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-architecture-construction

Course Description

Foundations of Interior Design is the first course in the Interior Design program of study intended to
prepare students for careers in residential and commercial interior design. Standards in this course
include career exploration of various options within the interior design industry as well as an overview
of the history of architecture and design. Projects will involve individual and team assignments. Upon
completion of this course, proficient students will be able to analyze and demonstrate the elements and

Approved April 10, 2015; Amended April 15, 2016
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the principles of design, and apply these concepts usmg sketchmg techniques in the creation of
perspective floor plans :

Program of Study Application

This is the foundational course in the Interior Design program of study. For more information on the
benefits and requirements of implementing this program in full, please visit the Architecture &
Construction website at https://tn.gov/education/article/cte-cluster-architecture-construction.

Course Standards

Safety

1) Demonstrate the ability to comply with personal and environmental safety practices associated
with interior design applications, such as the use of adhesives, hand tools, machines, and
appropriate handling and storage methods in accordance with local, state, and federal safety
and environmental regulations.

a. Inspect, maintain, and employ safe operating procedures with tools and equipment.

b. Adhere to responsibilities, regulations, and Occupational Safety & Health Administration
(OSHA) policies regarding reporting of accidents and observed hazards, and regarding
emergency response procedures.

c. Maintain a portfolio record of written safety examinations and equipment examination
for which the student has passed an operational checkout by the instructor.

History of Architecture and Interior Design

2) Synthesize research from textbooks, interior design magazines, and professional journals to
create an annotated timeline or visual graphic illustrating significant time periods in the
development of architecture from the beginning of civilization to the present. FfN-Reading 3%

3) Research and summarize in a clear and coherent informational artifact (e.g., a brochure, poster,
fact sheet, narrative, or presentation) the influences of major interior designers or architects
and their contributions to the design industry. Include the designers’ names, major

contributions, and examples of their works. {FN-Reading2-9;-FN-Writihg 2479 FACS11)

4) ldentify and compare distinguishing features of furniture styles from the medieval period to the
present. Classify historic period in a graphic format based on the construction features, design

elements, materials and functions. FN-Reading 247}

Trends in Design

5) Research trends in interior design using trade journals, design magazines and internet sources.
Create an annotated display that visually illustrates current trends in flooring, window
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6)

treatments, appliances, kitchen and bathroom design, colors and lighting. {FN-Reading34,5-9:

Research the principles of green design and responsible design and sustainable design. Evaluate
the cost, benefits and challenges posed by using green design. Create a chart comparing
traditional products to environmentally responsible products—{FN-Reading7-8,-9;—FN-Writing 7
9-FACS T

Career Investigation

7)

8)

Identify and analyze career pathways within the Interior Design program of study. Cite
supporting evidence from textbooks, interior design magazines, and professional journals to
summarize the essential knowledge and skills required for these careers. Complete one or more
career aptitude surveys and analyze the results. Compose an essay, describing the relationships
between personal career aptitudes and careers in interior design. Careers may include, but are
not limited to, the following:

a. Interior Designers

b. Textiles Designers

c. Industrial Designers

Compile and analyze real-time and projected labor market data from public sources such as the
U.S. Bureau of Labor Statistics to investigate local and regional occupational opportunities and
trends in the interior design industry. Synthesize collected data to develop a graphic illustration
comparing occupations by education requirements, job availability, salaries, and benefits. {FN\

T ] 7

Principles and Elements of Design

9)

Analyze the elements of design in the context of interior design by evaluating their effect and
application in interiors, furnishings, and accessories.

Elements:

a. Line

b. Shape/Form

c. Space /Size/Stability

d. Value

e. Color

f. Texture
{FN-Reading 3 FACS 11}

10) lllustrate the principles of design by creating an informational artifact that represents the

Page 3

selection and arrangements of interiors, furnishings, and accessories using those principles.

Principles:
a. Unity
b. Harmony
c. Balance
d. Rhythm/Repetition
e. Contrast/ Variety



f. Dominance/Emphasis
g. Gradation

Rl Peadipg 2 Race 1

11) Drawing on the application of color theory in interior design, analyze the color wheel to identify
techniques that achieve desired hues, values, intensities and color schemes. Demonstrate the
ability to coordinate colors to create unity in furnishings, backgrounds, and accessory samples in

various color schemes. {FN-Reading-3:FACS11)

12) Research the psychological characteristics of colors, comparing and contrasting the differences
in warm and cool color palettes. lllustrate and describe in a written narrative how color is
measured in hue, value, and intensity, and how these properties combine to produce specific
psychological characteristics. Produce examples that demonstrate how and why color hues may

be used in certain areas of a floor plan. (FN-Witing 24 FACS 1Y)

Traffic Patterns & Floor Plans

13) Examine the guidelines for space planning and traffic patterns in residential structures. Create a
list of typical rooms in a residence, describing the desired characteristics and space

requirements for each. {FN-Writing4,-8;-FACS11)

14) Assemble a design of a room using hand sketch techniques to create a floor plan, including
outlining space planning guidelines and traffic patterns. Write a narrative describing the room’s
design concept, highlighting where the principles and elements of design and color theory have

been applied. (FN-Writing 2-4; FACS11)

15) Analyze examples of dimensional floor plans and architectural blueprint symbols and explain
how interior designers use them throughout the design process. Demonstrate the ability to
consult and interpret blueprints in order to aid in the drafting of hand sketches of floor plans.
Compile the sketches completed in the course with other artifacts for inclusion in a design

portfolio to be updated throughout the program of study. {FN-Reading3,4,7~-FACS11)

Interior Design Portfolio

16) Gather examples of professional portfolios from contemporary interior designers, retrieved
from designers’ webpages, CVs, or postsecondary design schools. List the items that are often
included in an interior design portfolio. Write a short paper describing the benefits of keeping a

professional portfolio. {FN-Reading-1-4; FN-Writing2,4;- FACS-11)

Standards Alignment Notes

*References to other standards include:

NRaading:
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e FACS: National Standards for Family and Consumer Sciences Education, Second Edition: National
Association of State Administrators of Family and Consumer Sciences, FACS.
e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP

Residential Interior Design

Primary Career Cluster:

Consultant:

Course Code(s):

Prerequisite(s):
Credit:
Grade Level:

Graduation
Requirements:

Programs of Study and
Sequence:

Architecture & Construction
Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov
6006

Foundations of Interior Design (6014)
1
10

This course satisfies one of three credits required for an elective focus when
taken in conjunction with other Architecture & Construction courses.

This is the second course in the Interior Design program of study.

Family, Career and Community Leaders of America

(FCCLA): http://www.tennesseefccla.org/

Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Aligned Student
Organization(s):

Coordinating Work-
Based Learning:

Available Student

pe .. None
Industry Certifications:

Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.

Teacher
Endorsement(s): 050, 051,154, 450
Required Teacher None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-architecture-construction

Course Description

Residential Interior Design is the second course in the Interior Design program of study intended to
prepare students for careers in residential and commercial interior design. Students will engage in the
development of board presentation techniques for residential spaces using textiles samples and three-
dimensional sketches. Upon completion of this course, proficient students will be able to use manual
drafting tools and computer-aided drafting software to create original floor plans, perspective drawings,

Approved April 10, 2015; Amended April 15, 2016



mailto:Rachel.Allen@tn.gov
http://www.tennesseefccla.org/
mailto:Tracy.Whitehead@tn.gov
https://tn.gov/education/topic/work-based-learning
https://tn.gov/education/article/cte-cluster-architecture-construction

Program of Study Application

This is the second course in the Interior Design program of study. For more information on the benefits
and requirements of implementing this program in full, please visit the Architecture & Construction
website at https://tn.gov/education/article/cte-cluster-architecture-construction.

Course Standards

Safety

1) Demonstrate the ability to comply with personal and environmental safety practices associated
with interior design applications, such as the use of adhesives, hand tools, machines, and
appropriate handling and storage methods in accordance with local, state, and federal safety
and environmental regulations.

a. Inspect, maintain, and employ safe operating procedures with tools and equipment.

b. Adhere to responsibilities, regulations, and Occupational Safety & Health Administration
(OSHA) policies regarding reporting of accidents and observed hazards, and regarding
emergency response procedures.

c. Maintain a portfolio record of written safety examinations and equipment examination
for which the student has passed an operational checkout by the instructor.

Design Software

2) Consult software manuals and user guides to become familiar with the use of various design
software and computer-aided drafting (CAD) programs. Demonstrate basic operations such as:
a. Open a new file or existing file; save a file.
b. Navigate the various menu bars.
c. Use basic commands to create a two-dimensional computer generated floor plans.
d. Use basic commands to create a three-dimensional computer generated renderings.

A

Residential Floor Plans

3) Demonstrate proficiency in basic concepts of scale drawings by creating simple two-dimensional
drawings with the use of manual drafting tools and computer-aided drafting software. Create a
floor plan for a selected room, indicating furniture, built-ins, and architectural features
measured and drawn to scale.

a. Develop two-dimensional drawings by using proper sketching techniques and
measurement systems (i.e., including fractions, decimals, United States customary units,
and metric units).

b. Create and assemble a three-dimensional model for a residential living space,
demonstrating effective use space planning.
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c. Produce a clear and coherent written analysis of the model in terms of the room’s
design and space concept. Assess how the purpose of the space shapes the content and
functionality of the room design.

Demonstrate quick-sketching techniques to design rooms, and then create the computer-aided
drawings using design presentation software such as Photoshop, SketchUp, Revit, or

AutoCAD. (FN-Reading1,-34-FACLY

Using an instructor-approved software program, draw basic three-dimensional scale drawings
to create renderings of a range of residential rooms (living room, adult and child bedrooms,
kitchen and utility, bath, home office, etc.) that illustrate the principles of interior design. Write
a short narrative to accompany each drawing to highlight the design principles illustrated in

each, - -Peadingd 2 ein e e EACE 100

Interior Environment

6)

8)

9)

Page 3

Gather relevant information from textbooks and interior design magazines on the various
components of the interior environment, assessing the credibility and accuracy of the sources in
illustrating the principles of interior design. Integrate the information retrieved to guide the
development of a three-dimensional drawing or model, then create a presentation for a
prospective client outlining of the appropriateness of selected components, including but not
limited to the following:

a. Types of flooring

b. Lighting

c. Wall and surface finishes

d. Accessories

Research architectural structural elements to describe the options, features, and possible design
applications of the following:
a. Windows

b. Doors
c. Cabinetry
d. Fixtures

e. Other relevant features
Create a brochure, digital presentation, or display showcasing the findings.

Compare and contrast different types of window treatments, such as curtains or drapes, blinds,
shades, cornices, swags, and valances, and determine the appropriate window treatment based
on window type and customer requirements. Write an analysis of how the choice for a given
window treatment impacts privacy, light control, and energy efficiency against practical
considerations such as feasibility of installment, cost, and weather conditions specific to

particular climate. {FN-Reading1—7-TFN-Writing 24,9}

Interpret manufacturing specifications when establishing guidelines for selecting furniture,
taking into account needs, styles, budget, durability, safety, and environmental impact. Evaluate



claims made by manufacturers and customer reviews in order to analyze furniture selections in
terms of their suitability for clients in design scenarios.

Project Management

10) Create an outline that illustrates the basic components of project budgets commonly used in
interior design proposals (e.g., itemized budgets, non-itemized budgets, fixed budgets, and
flexible budgets). Implement outline components to generate a comprehensive budget including
walls and floors, lighting, focal furniture pieces, and labor costs for a residential living space. {FN

Prooeinp 2 L hkein e

11) Examine how businesses in the interior design industry conduct project management processes
in residential settings. Compare and contrast components of project management models
gathered from case studies of major or local designers. Generate a project management
template that addresses the objectives required for designing a residential living space. N

7’ ; 7’
Textiles

12) Research and create a chart of natural and manmade fibers, and the textiles made from them,
as they are used in residential applications such as draperies, carpets, and upholstery. Describe
in the chart the principle characteristics, best applications for the fibers/textiles, care guidelines,
and any associated environmental or safety concerns. Expand the chart to prepare a more
detailed guide including samples to be used in presentations to clients. {FN-Reading1,-4,7-TN

Writing 24,7}

13) Research the Textile Fiber Products Identification Act that defines and regulates the labeling of
textile products, Flammable Fabrics Act, Care Labeling Rule and the Wool Products Labeling Act
that specifies regulations about the labeling of products containing wool. Evaluate the necessity
of such laws and d. Summarize the key points of each of the acts in a chart, table, or short

narrative. {FN-ReadingL-TN-Writing 24}

Presentation Boards

14) Research how interior design companies create presentation boards. Citing examples, identify
characteristics of effective presentation boards. Drawing on the research, compile a list of
materials required for a presentation board showcasing one room in a residential setting.

15) Assemble a presentation board that incorporates a collage of color samples, fabric, and flooring,
mounted with the color elevation rendering that orderly and logically presents a particular
theme in color or style of design. . Evaluate these elements visually and tactually to determine
the most effective combination that will meet the needs of the client. {FN-Reading4;

FACS-11)

16) Produce a clear and coherent verbal defense of the presentation board as well as a written
narrative that explains the principles of design, justifies the choice of samples, and includes a
complete cost analysis of the project. Capture the presentation on video or other media along
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with photographs to include in the design portfolio with the written paper. N
Writing 2 4)

Interior Design Portfolio

17) Update materials, photographs, and sketches from coursework to add to the portfolio begun in
the foundations course. Include descriptions of the creative thought process behind each

project included. (FN-Wiiting2,-4}

Standards Alignment Notes

*References to other standards include:

N Raosdinga:-

e FACS: National Standards for Family and Consumer Sciences Education, Second Edition: National
Association of State Administrators of Family and Consumer Sciences, FACS.
e  P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP

Commercial Interior Design

Primary Career Cluster:

Consultant:

Course Code(s):

Prerequisite(s):
Credit:
Grade Level:

Graduation
Requirements:

Programs of Study and
Sequence:

Architecture & Construction
Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov
6122

Residential Interior Design (6006)

1

11

This course satisfies one of three credits required for an elective focus when

taken in conjunction with other Architecture & Construction courses.

This is the third course in the Interior Design program of study.

Family, Career and Community Leaders of America

(FCCLA): http://www.tennesseefccla.org/

Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Aligned Student
Organization(s):

Coordinating Work-
Based Learning:

Available Student

pe .. None
Industry Certifications:

Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.

Teacher
Endorsement(s): 050, 051,154, 450
Required Teacher None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-architecture-construction

Course Description

Commercial Interior Design is the third course in the Interior Design program of study intended to
prepare students for careers in residential and commercial interior design. Important components in
this course include developing an understanding of specifications for commercial design, building
technology, building codes, product applications, and product testing research and development.
Students will work individually and in teams to make presentations to prospective commercial clients

Approved April 10, 2015; Amended April 15, 2016



mailto:Rachel.Allen@tn.gov
http://www.tennesseefccla.org/
mailto:Tracy.Whitehead@tn.gov
https://tn.gov/education/topic/work-based-learning
https://tn.gov/education/article/cte-cluster-architecture-construction

and defend their designs and presentation boards. Upon completion of this course, proficient students
will be able to create three-dimensional pictorial representations of objects by way of size, shape,

shadmg, and color usmg mdustry standard software programsétaada«td&m—th&ee&#s&a%&ahgned—w&h

Program of Study Application

This is the third course in the Interior Design program of study. For more information on the benefits
and requirements of implementing this program in full, please visit the Architecture & Construction
website at https://tn.gov/education/article/cte-cluster-architecture-construction.

Course Standards

Safety

1) Demonstrate the ability to comply with personal and environmental safety practices associated
with interior design applications, such as the use of adhesives, hand tools, machines, and
appropriate handling and storage methods in accordance with local, state, and federal safety
and environmental regulations.

a. Inspect, maintain, and employ safe operating procedures with tools.

b. Adhere to responsibilities, regulations, and Occupational Safety & Health Administration
(OSHA) policies regarding reporting of accidents and observed hazards, and regarding
emergency response procedures.

c. Maintain a portfolio record of written safety examinations and equipment examination
for which the student has passed an operational checkout by the instructor.

Design Software

2) Use computer-aided software tools to design floor plans or create perspective drawings using
appropriate symbols, abbreviations, and call outs to indicate placement of windows, doors,

electrical outlets, plumbing, and other structures. {FN-Reading-4;FACS11)

3) Apply textures, color, and finishes to elevations and perspective drawings. Use layers and

overlays to demonstrate alternate designs of the same structures. (FN-Readirg1,-34FACS1L)
Commercial Design

4) Research and compare the fields of residential interior design to commercial interior design.
Integrate the information into a research project including a written report and class
presentation, demonstrating an understanding of the differences and similarities among
residential and commercial interior design careers. {FN-Reading-34-FN-Writing 2,-4,-6,-9-FACS
11)

5) Review and evaluate design interiors of commercial spaces presented in diverse formats such as
design books and building magazines. After review, create and continuously log sketches and
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gather sample pictures of appealing furniture layout, window treatments, accessories, and
floorings for inclusion in future design projects. Compile sketches and sample pictures into a
personal design book along with a brief paragraph to accompany each sketch, describing what

aspects of the design are appealing and why. {FN-Reading 7~ TN-Writing 10 FACS11)

6) Research the various material used in the exterior rendering. Design a commercial building
rendering by sketching the exterior with a three-dimensional design program. Then sketch the
exterior facade, attending to appropriate representations for metal, wood, brick, glass, or any
combination of exterior materials. Compile the sketches and other artifacts for inclusion in the
design portfolio, along with a written defense of the material choices, citing evidence of the
material’s durability, practicality, cost effectiveness, and sustainability.—{(FN-Reading1-34;
EACEaay

7) Research the placement of furniture and arrangement of interiors for commercial spaces.
Generate floor plans that incorporate effective commercial space planning techniques. Write a
short narrative to accompany the drawings, highlighting the design principles illustrated in

each. {FN-Writing 4--FACS 11}

8) Research space requirements, traffic flow, and design features necessary for a commercial
space. Create a rendering and assemble a three-dimensional interior design for the space,
demonstrating effective use of principles and elements of design learned in previous courses.
The design should be specific to a particular venue, such as but not limited to:

a. Hospitality venues (i.e., restaurants, hotels, event spaces)
b. Offices

c. Spas or fitness centers

d. Retail space

7~

9) Research field verifications in the context of client project analysis and produce a synthesis of
how interior designers incorporate field verification data to best meet the client needs. Prepare
a written plan or proposal for conducting field verification analysis for the commercial venue
selected in standard 7, including a proposed timeline with key deliverables to present to a mock

client. frhPeading AR riting 2 /-0 FACE 113

10) Conduct an original field verification analysis to determine materials, layout, space distribution,
and interior walls arrangement needed for the commercial venue project in standard 7. N

Reading3:-FACS 11
Policies and Regulations
11) Research relevant legislation, regulations, zoning laws, and building codes regulating
environmental, health, and safety requirements for specific commercial facilities. Create a series

of informative or explanatory texts that clearly and accurately convey the minimum compliance
requirements and benchmarks needed to achieve an energy-efficient building designation. N

7 7 ARl

12) Research how Universal/Barrier Free design principles impact commercial design. Identify
modifications that are necessary to furnishings, floor plans, materials, and fixtures to
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Textiles

13)

accommodate the needs of people of all ages and physical abilities in compliance with the
Americans with Disabilities Act (ADA). Analyze photos of commercial spaces to determine the
universal/barrier free design principles that were used and write narrative about their
usefulness for the elderly, children, or people with physical limitations. FN-Reading 9N

MileiEings 00

Research and create a chart of natural and manmade fibers, and the textiles made from them,
as they are used in commercial applications such as draperies, carpets, and upholstery. Describe
in the chart the principle characteristics, best applications for the fibers/textiles, care guidelines,
and any associated environmental or safety concerns. Expand the chart to prepare a more
detailed guide including samples to be used in presentations to clients. {FN-Reading-1-47-TN

vV Elgzl I;IIHGS}})

14) Research ASTM D4850 -13 for standard terminology relating to fabrics and fabric test methods.

Limit the search to textiles used in interior furnishings. Create a chart summarizing the broad
classifications of tests performed on textiles, the standards organizations that have developed
methods for testing each characteristic, and any additional information that describes the test
method, application, reliability, and interpretation of the results. {fN-Reading 1,24 TFN-Writing

15) Differentiate between the Wyzenbeek and Martindale Abrasion Tests. Evaluate the argument

and specific claims in a text, including the validity of the reasoning as well as the relevance and
sufficiency of the evidence supporting the abrasion rating. Develop guidelines for choosing
fabrics for specific residential or commercial applications that indicates the number of double

rubs (Wyzenbeek) or cycles (Martindale) a fabric should withstand. {FN-Reading4;-TN-Witing2;

16) In small groups, follow the scientific method to develop protocol to test for some characteristic

of fabric, upholstery, or carpet materials, such as fade resistance, durability, or shrink resistance.
Follow the protocol and laboratory test fabric samples. {FN-Wiiting2-4—7-TFN-Scientific
Research Standards 1234 5- EACS11)

Project Management

17) Create an outline that illustrates the basic components of project budgets commonly used in

commercial interior design proposals (e.g., itemized budgets, non-itemized budgets, fixed
budgets, and flexible budgets). Implement outline components to generate a comprehensive
budget including walls and floors, lighting, focal furniture pieces, and labor costs for a

commercial office space. FN-Reading 3+ TFN-Writing 4 FACS11)

18) Examine how commercial designers conduct project management processes including but not

Page 4

limited to adhering to local building codes, obtaining building permits, and coordinating with
construction professionals and clients. Compare and contrast components of project
management models gathered from case studies of major or local commercial designers.
Generate a project management template that addresses the objectives required for designing a

commercial office space. FN-Reading 79 FN-Writing 4-8:-FACS11)



Presentation Boards

19) Compile a list of materials required for a presentation board featuring a commercial setting.
Incorporate a wide range of material samples. Evaluate these elements visually and tactually to
determine the most effective combination that will meet the needs of the client. F-N-Reading4-

AZELAD

20) Analyze the material samples to select those suitable for a specific type of commercial design
setting. Create the presentation board in a collage of color samples, fabric, and flooring,
mounted with the color elevation rendering that orderly and logically presents a particular

theme in color or style of design-{FACS31).

21) Produce a clear and coherent verbal defense of the presentation board as well as a written
narrative that explains the principles of design, justifies the choice of samples, and includes a
complete cost analysis of the project. Capture the presentation on video or other media along
with photographs to include in the design portfolio with the written paper. FN\Airiting 1-4;

FACS-11)

Interior Design Portfolio

22) Update materials, photographs, and sketches from course work to add to the portfolio begun in
the foundations course. Include descriptions of the creative thought process behind each

project included. FN-Writing 2-4-FACS11)
Standards Alignment Notes

*References to other standards include:

N Raosdinga:

e TN Scientific Research Standards 1, 2, 3, 4, and 5 may provide additional insight and activities for
educators.

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing

specific career readiness skills.
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TENNESSEE DEPARTMENT OF

FIRST TO THE TOP

Advanced Interior Design

Primary Career Cluster:
Consultant:

Course Code(s):
Prerequisite(s):

Credit:

Grade Level:

Graduation
Requirements:

Programs of Study and
Sequence:

Aligned Student

Organization(s):

Coordinating Work-
Based Learning:

Available Student
Industry Certifications:

Dual Credit or Dual
Enrollment
Opportunities:

Teacher Endorsement(s):

Required Teacher
Certifications/Training:

Teacher Resources:

Course Description

Architecture & Construction

Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

6121

Commercial Interior Design (6122)
1

12

This course satisfies one of three credits required for an elective focus
when taken in conjunction with other Architecture & Construction
courses.

This is the fourth and final course in the Interior Design program of study.

Family, Career and Community Leaders of America

(FCCLA): http://www.tennesseefccla.org/

Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov

Teachers who hold an active WBL certificate may offer placement for
credit when the requirements of the state board’s WBL Framework and
the Department’s WBL Policy Guide are met. For information,

visit https://tn.gov/education/topic/work-based-learning.

None
There are no known dual credit/dual enrollment opportunities for this

course. If interested in developing, reach out to a local postsecondary
institution to establish an articulation agreement.

050, 051, 154, 450
None

https://tn.gov/education/article/cte-cluster-architecture-construction

Advanced Interior Design is an applied-knowledge course intended to prepare students for careers in the
interior design industry. This course places special emphasis on an internship opportunity and a hands-
on capstone project. Upon completion of this course, proficient students will create a design for a
specific space and purpose, either residential or commercial, applying skills and knowledge from
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previous courses and industry-specific technologies. Standardsin-this-course-are-aligned-with-fennessee
- nd nalish cygoaA 2 Lite inTechnical-Subie Tad-Nationa yadardsfo

Work-Based Learning Framework

Optional internship** standards outlined below may take the form of work-based learning (WBL)
opportunities (such as internships, cooperative education, service learning, and job shadowing) or
industry-driven project-based learning. These experiences must comply with the Work-Based Learning
Framework guidelines established in SBE High School Policy 2.103. As such, this course must be taught
by a teacher with an active WBL Certificate issued by the Tennessee Department of Education and
follow policies outlined in the Work-Based Learning Policy Guide available online

at https://tn.gov/education/topic/work-based-learning. The Tennessee Department of Education
provides a Personalized Learning Plan template to ensure compliance with the Work-Based Learning
Framework, state and federal Child Labor Law, and Tennessee Department of Education policies, which
must be used for students participating in WBL opportunities.

Program of Study Application

This is the fourth and final course in the Interior Design program of study. For more information on the
benefits and requirements of implementing this program in full, please visit the Architecture &
Construction website at https://tn.gov/education/article/cte-cluster-architecture-construction.

Course Standards

Safety

1) Demonstrate the ability to comply with personal and environmental safety practices associated
with interior design applications, such as the use of adhesives, hand tools, machines, and
appropriate handling and storage methods in accordance with local, state, and federal safety
and environmental regulations.

a. Inspect, maintain, and employ safe operating procedures with tools and equipment.

b. Adhere to responsibilities, regulations, and Occupational Safety & Health Administration
(OSHA) policies regarding reporting of accidents and observed hazards, and regarding
emergency response procedures.

c. Maintain a portfolio record of written safety examinations and equipment examination
for which the student has passed an operational checkout by the instructor.

Professional Practices of Interior Design

2) Research job descriptions, career information, and online job boards such as the IIDA Career
Center for the general employability skills and character traits most often mentioned or desired
for interior design professionals. Compile a class list of those skills and attributes. For each item
on the class list, define the characteristic, state why it is important for people working in the
interior design field, and list at least two ways to build that skill. Possible skills include:

a. Collaboration
b. Honesty
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3)

4)

c. Respect
d. Communication
e. Responsibility

7Ty Rl 7

Collect Codes of Ethics from various interior design professional organizations such as the
American Society of Interior Designers (ASID) and the International Interior Design Association
(IDA), and compare them for areas of commonality. Discuss the significance of incorporating
ethical standards into professional practice. Synthesize principles from the codes investigated to
create a personal code of ethics for use as a designer; include the code in the design portfolio.

7 7 7 ’ ’ ’ ’

Access electronic resources, including the websites of professional organizations, to identify
voluntary and required credentials and licensing requirements for interior designers. Create a
brochure that lists the credentials available and the requirements for obtaining and maintaining
the credential. Determine the licensing requirements to become a certified interior designer.

7Ty A ] 7

Resource Management

5)

6)

7)

8)

Page 3

Perform an Internet search, interview local professionals, or consult industry journals to identify
common principles of successful project management. Drawing on the project management
templates developed in previous courses, estimate a detailed project plan for a potential
interior design project. The project plan should include at minimum the following: a schedule or
Gantt chart outlining deliverables; a tracker for progress toward goals; a time management
component to log hours worked for those involved; a spreadsheet for analyzing cost and
performance; and a document to coordinate tradesmen and other labor. (FN-Reading1-47-10;

IIJ “’lltllg ,6,;,'1:@511)

Research interior design budget sources from company websites or textbooks to create a list of
the components of a project budget. Estimate a budget for a potential project in a spreadsheet
program. Each budget should include at minimum columns for estimated costs, actual costs, and

difference. fi-Beading 470 TR M riting 5o FACS A0

Create a name for an original interior design company. Design a logo for the company. Apply
concepts and templates from word processing programs to create one or more of the following
business necessities: business stationery, invoices, sample rates, specific project cost estimates,

and business cards.{FN-Reading 14 FN-Writing 248 FACS 1)

Research different types of businesses structures, including but not limited to sole
proprietorship, partnership, s-corporation, and limited liability company. Write a business plan
explaining the type of business, organizational design, the steps in establishing the business, and
the legal parameters affecting the business. Identify the target market; describe in the plan how
the particular suite of design services offered by the proposed company will be marketed to the

intended consumers. FN-Reading 1,4 TFN-Writing 24,8 FACS11)



Communication

9) Practice effective verbal, nonverbal, written, and electronic communication skills for working
with clients while demonstrating the ability to: listen attentively, speak courteously and
respectfully, discuss client's ideas/vision, resolve obstacles in design, and respond to client

objections or complaints to the client's satisfaction. {FN-W-riting4,-6;-FACS11)

10) Select two distinctly different designs for an interior design project and present them to a client,
supported by graphic renderings and written appraisals of the work. Justify why each would be
appropriate given the client’s specifications, while also noting the drawbacks and compromises

to each one based on client needs. {FN-Writing1,4--FACS11)

11) Presented with two alternative designs for a given project, highlight the design features of each.
Make a written case for selecting one design over another, or for integrating features from each
to come up with a design that will suit the venue and satisfy the client. Demonstrate the ability
to pitch the idea to the client in a mock bid, defending the design by pointing to specific features

that meet the client’s specifications. {FN-Wiriting 14 FACS 1)

Obstacles in Design

12) Define design obstacles and prepare a list of potential obstacles encountered in residential or
commercial venues, such as environmental concerns, budget constraints, or marketability. Use
research from design magazines and technical manuals to suggest design solutions that

effectively deal with these obstacles. {FN-ReadingZ-TN-Wiriting2,-4-FACS11}

13) Create a proposed design narrative and presentation board to share with a client. Integrate
multiple sources of information, such as original field verification analyses, to make informed
design decisions, solve design obstacles, and present the findings in a clear and coherent

manner as a verbal or written report. {FN-Reading 7 FN-Writirg 2-4FACS1L)

Internship (Optional)**

14) If available, participation in an interior design internship is encouraged. Internship placements
are approved at the discretion of the instructor, based on local availability and the instructor’s

own assessment of the internship’s quality.

15) Maintain a professional image by applying the employability skills and attitudes explored in
Standard 2. Keep a journal/log of the assignments completed on the job. Near the end of the
internship, work with the intern supervisor to discuss strengths and weaknesses. {FN-Witing 4

6}

16) Upon conclusion of the internship, produce a technology-enhanced class presentation
showcasing highlights, challenges, and lessons learned from the experience. The presentation

will be included in the student’s portfolio. {FN-Wiiting 46}
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Capstone Project

17) Create a comprehensive design for a specific space and purpose, either residential or
commercial, applying skills and knowledge from previous courses. Students should be able to
visit the site to make measurements and complete field verification. Create a client presentation
to include:

Portfolio

a. A project plan

Statement of how the design meets applicable codes and regulations
Presentation board(s) and 3-D models of the project

Drawings that incorporate principles and elements of design correctly
Select appropriate finishing and materials

A comprehensive cost estimate based on researched prices

ol

e 7 7

18) Create a career and professional growth plan outlining the steps needed to progress in a specific
career pathway, including postsecondary education, potential paid and unpaid jobs that will
build experience, and additional opportunities for development. Include the plan in the student

portfolio. FN-Writing 2,34}

19) Research formats and styles of resumes commonly used by interior design professionals. Use
templates or online resume builders to create a personal resume. Write a short narrative
describing why the current format was chosen, presenting a plan for keeping the resume up-to-
date, and describing how it can be tailored for specific situations. Include the resume in the

student portfolio. FN-Readirg5-TN-Writing 24}

20) Update the portfolio to reflect the cumulative total of all portfolio projects undertaken across
the program of study. Compile information, sketches, and photographs from each course
project work. Include floor plans, drawings, and materials used. Include technical drawings that
demonstrate ability to use industry-specific technology such as such as Photoshop, SketchUp,
Revit, or AutoCAD. Select projects from course work that showcase qualifications as an interior
design student.

Upon completion of this course, the following artifacts will reside in the student portfolio:

Page 5
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Resume

Career and professional growth plan

Personal code of ethics

Communication exercises

Example sketches showing best work from any course
Residential interior design project board

Commercial interior design project board

Capstone project

7 Ty 7



Standards Alignment Notes
*References to other standards include:

NRaadin

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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Course Code(s):

Prerequisite(s):
Credit:

Grade Level:

Graduation
Requirements:

Programs of Study and
Sequence:

Aligned Student
Organization(s):

Coordinating Work-
Based Learning:

Available Student
Industry Certifications:

Dual Credit or Dual
Enrollment
Opportunities:
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Endorsement(s):
Required Teacher
Certificati ining:
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Course Description

Arts, A/V Technology, & Communications
Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov
6084

None
1
9

This course satisfies one of three credits required for an elective focus when
taken in conjunction with other Arts, A/V Technology, & Communications
courses.

This is the first course in the Digital Arts & Design program of study.

SkillsUSA: http://tnskillsusa.com/

Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov
Technology Student Association (TSA): http://www.tntsa.org

Pamela Grega, (615) 532-6270, Pamela.Grega@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

None

There are no known dual credit/dual enrollment opportunities for this
course. If interested in developing, reach out to a local postsecondary
institution to establish an articulation agreement.

153, 230, 311, 435, 436, 475, 476, 516, 519, 520, 521, 537, 538, 543, 576,
583, 597, 710, 711

ADDA Certified Digital Designer or NOCTI Advertising & Design or Adobe

Digital Arts & Design | is a foundational course in the Arts, A/V Technology, & Communications cluster
for students interested in art and design professions. The primary aim of this course is to build a strong
understanding of the principles and elements of design and the design process. Upon completion of this
course, proficient students will be able to utilize industry tools to conceptualize and create
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communications solutions which effectively reach targeted audiences. Students will acquire basic skills
in illustration, typography, and photography. Standards in this course include career exploration, an
overview of the history of design, basic business management, and legal issues. In addition, students will
begin compiling artifacts for inclusion in a digital portfolio, which they will carry with them throughout

the full sequence of courses in this program of study Standa;d&m%ee*m&a«teem@qed—w%h

Program of Study Application

This is the first course in the Digital Arts & Design program of study. For more information on the
benefits and requirements of implementing this program in full, please visit the Arts, A/V Technology, &
Communications website at https://tn.gov/education/article/cte-cluster-arts-av-tech.

Course Standards

Safety

1) Demonstrate the ability to comply with personal and environmental safety practices associated
with art and design applications: the use of adhesives; hand tools; machines; and the handling,
storage, and disposal of chemicals/materials in accordance with local, state, and federal safety
and environmental regulations.

a. Inspect, maintain, and employ safe operating procedures with tools and equipment.

b. Adhere to responsibilities, regulations, and Occupational Safety & Health Administration
(OSHA) policies regarding reporting of accidents and observed hazards, and regarding
emergency response procedures.

c. Complete a safety test with 100 percent accuracy. For equipment used in the course,
complete equipment examinations with 100 percent accuracy in which the student
performs an operational checkout by the instructor. Maintain a record of safety
examinations and equipment examinations.

Ll Peading2-4
Introduction to Design

2) Investigate the role of designers in communicating ideas in society, both historically and
currently, emphasizing how social, cultural, economic, and political developments are reflected
in and influenced by visual messaging. Synthesize research from informational texts, including
design magazines and textbooks, to create an informational artifact that illustrates how visual
art and design is used as a communication tool, citing specific examples to illustrate concepts.

3) Research the development of design throughout history, analyzing how advances in technology
have impacted design (Gutenberg’s invention of movable type, lithography, computers, etc.).
Citing resources from informational text, create an annotated timeline or visual graphic
emphasizing significant time periods in design (such as Victorian, Arts and Crafts, Modernism,

Art Deco, etc.) and the key technological advances impacting design. {FN-Reading12-47-N

1 Y
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Career Exploration

4)

Identify and analyze the career pathways in art and design professions and the industries in
which art and design professionals work, including but not limited to manufacturing, specialized
design services, publishing, and advertising. Cite supporting evidence from multiple sources
(such as interviews with design professionals retrieved from industry magazines), summarize the
aptitudes and training needed for at least three careers of interest. For example, outline the
typical requirements needed to become a graphic designer, including personal aptitudes and
secondary and postsecondary training required. Devise a tentative career plan to reach

employment goals. {FN-Reading 12,5, FN-Writing 27}

Compile and analyze real-time and projected labor market data from public sources such as the
U.S. Bureau of Labor Statistics to explore local and regional occupational opportunities and
trends in design careers. Synthesize collected data to develop an informational artifact

comparing occupations by job availability, salaries, and benefits. {FN-Reading2;FN-Writirg 4,9}

Elements and Principles of Design

6)

7)

8)

Page 3

Categorize and describe the principles of design which affect 1) the internal relationships of a
design, and 2) the design as a whole, citing examples of design principles found in art.
a. Unity

b. Contrast/Variety

c. Hierarchy

d. Dominance/Emphasis
e. Proportion/Scale

f. Balance

g.

Rhythm/Repetition

Analyze the elements of design by evaluating their purposes and applications in a variety of
design applications.
a. Line
b. Shape/Form
c. Space/Size/Stability
d. Value
e. Color
f. Texture
g. Typography
For example, label and explain the eIements of designin a glven book cover compared with a
billboard. : : :

Research rules of composition (such as the rule of thirds) and explain how the rules govern the
elements and principles of design. Write persuasively to describe the properties of a strong
composition by providing examples and counterexamples and C|t|ng evidence from
informational texts.

Explain the function of the color wheel and identify techniques that achieve desired hues,
values, intensities, and color schemes for use in design. Compare and contrast additive and



subtractive color systems, and relate these principles to color specification systems (such as

CMYK and RGB) used in design software. {FN-Reading-3,4,9}

10) Research the psychological characteristics of colors, comparing and contrasting the differences
in warm and cool color palettes. lllustrate and describe in a written narrative how color is
measured in hue, value, and intensity, and how these properties combine to produce specific
psychological characteristics and illustrate themes. Produce examples that demonstrate how

emotions may be influenced by the use of color in designs. {FN-Reading 24 FN-Writing 24,9}

11) Examine color theories such as color context and contrasts of colors. Evaluate the use of various
color schemes (such as complementary, tertiary, and analogous) in designs. Apply the
knowledge to demonstrate basic techniques in combining colors to create designs. {FN-Reading

e

12) Analyze, assess, and identify the effectiveness of design products based on the intended
function of the design and the principles and elements of design used in the composition.
Investigate the intent of a given design and evaluate whether the intent was met through the
structure of the design. For example, create an evaluation rubric based on the elements and

principles of design and use it to evaluate given design products. {FN-Writing 4-8-9-TN-Visual

Introduction to the Design Process

13) Research design processes described in textbooks, designers’ professional websites, design
magazines, or by interviewing design professionals. (Steps may include problem identification,
research, identifying the audience, brainstorming, and idea refinement.) Citing research, create
a visual illustration describing the major steps to the design process for digital arts and design.

)y &=y n ]

14) Describe the importance of setting design goals such as determining the purpose, message, and
audience for given design projects. Examine the research techniques professionals use to inform
design goals and influence design outcomes. For example, describe how designers use market
data to identify the audience for advertisement of a given product. (FN-Reading2,-3-4}

Basic lllustration

15) Create two-dimensional and three-dimensional sketches, including rough and refined sketches,
demonstrating shape, volume, depth, and dimension. Distinguish among common illustration
techniques used in design composition such as one-point, two-point, and multi-point
perspective drawings. Develop conceptual design ideas using freehand sketching. For a given
design problem, generate, analyze, and refine sketches to develop design solutions. Use the
sketches to create refined drawings utilizing design software. For example, create thumbnail
sketches to generate ideas for a logo or advertisement. {FN-Reading4,57)

16) Describe how symbols have been used and have been developed throughout history. Explain
how symbols communicate visual information in design. Analyze the use of symbols in
pictograms, ideograms, and logos, explaining and providing examples of each. FfN-Readirg2-3;

Page 4



17) Examine a variety of well-known company logos to create a list of key characteristics that

influence a logo’s effectiveness. Compare the list with other resources such as textbooks and
design journals, evaluating the credibility of each source. Drawing on research, plan and create
an effective logo for a given mock company. Appraise the effectiveness of the resulting logo
design as well as the designs of peers based on the criteria generated from the prior research.

R sual i)

Basic Photography

18) Demonstrate basic techniques to adjust camera settings and operate a camera to capture digital

images. Define and explain white balance, depth of field, and shutter speed; demonstrate
procedures for properly adjusting each for a particular scene. Apply the principles of design and

the rules of composition to capture photographs. {FN-Reading2,3,4}

19) Read and interpret instructional narratives, such as manuals or tutorials, to perform basic edits

and enhancements to photographs using software, including but not limited to cropping,
resizing, retouching, making selections, and using layers. Assess the extent to which each text
addresses the given editing task. Demonstrate the procedures for editing raster-based imagery,
both high resolution and low resolution, in CMYK and RGB, and preparing files for both print and

web media. FN-Reading 23,48}

Introduction to Design Software

20) Demonstrate basic procedures to manage digital files. Describe file storage in memory cards and

estimate the number of photographs a memory card can hold based on the resolution of the
photographs and other factors. Use a scanner to create digital files. Determine appropriate

resolutions for various applications such as printed and web media. Use file system folders to
organize files. Utilize online file management services to backup files. {FN-Reading2-34-FN

21) Distinguish between the various software used for visual design, including page layout software,

illustration software, photo editing software, and web publishing software. Describe and
illustrate the difference between raster and vector graphics. Create a chart or infographic
explaining the major types and uses of design software. Employ the appropriate software to

complete assigned tasks. {FN-Reading2,-3,4FN-Writing 46,9 TN-Math-N-Q}

Basic Typography

22) Categorize varieties of type, including but not limited to serif, sans serif, script, and decorative.

Page 5

Employ the units of measurement used to describe line spacing (leading), type size, tracking,
and kerning. Apply appropriate typography to given projects, emphasizing readability and the

impact on design goals. {FN-Reading 23,47\ Visual-Art 1.3}



Design Projects

23) Apply the design process to complete projects of increasing complexity and of varying
applications such as print, web, film, and marketing communications. Demonstrate the ability to
select and use the appropriate tools and procedures to accomplish project goals. Prepare an
informative narrative to explain a design to a peer, emphasmng how the de5|gn process and the
design elements and principles were applied. :

A2y

24) Utilize the critique and refinement strategy as part of the design process to achieve project
goals. As part of a design project, present preliminary design ideas in a way that is
understandable to an audience using both visual and verbal explanations. Note constructive
criticism received and use it to influence design refinement. Similarly, evaluate the work of
others, drawing on design prmuples and prOJect goals to provide clear, speC|f|c and
constructive feedback. :

Ethical & Legal Issues

25) Research and interpret laws and regulations protecting intellectual property as they relate to
the design industry, such as copyright laws. Explain ethical and legal conduct that provides
proper credit to those whose ideas and content have been used in creating new works.
Distinguish between copyrights, trademarks, infringement, and fair use. Summarize and explain
guiding principles in a written or oral presentation, as though leading a training or tutorial for

fellow employees. (FN-Reading 1,246, FN-Writing 24}

Business Management

26) Explore how design professionals and companies calculate profit. Relate the profitability of a
business to pricing and cost. For example, create a list of expenses incurred by a freelance
designer and calculate the price and amount of work that must be accomplished in order to earn

profit. FN-Math-N-Q}

27) Describe the components of a basic contract document for design work by analyzing an example
contract. Drawing on textbooks, news articles and other resources, explain the benefits of

utilizing written contracts as opposed to oral agreements. {FN-Reading 23,46 FN-Writing 4,-5;
89}
Portfolio

28) Gather examples of professional portfolios from contemporary designers and photographers.
List the items that are often included in a professional portfolio. In a written, visual, or oral
presentation, describe the components of a professional portfolio and the benefits of

maintaining one. {FN-Reading14;-TFN-Writing 249}

29) Compile important artifacts to create a digital student portfolio that connects personal career
preparation to concepts learned in this course, including written descriptions of project

processes and reflections on learning outcomes. FN-Writing4,-5,-6;-9-FN-Visual-Art 51}
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Standards Alignment Notes

*References to other standards include:

NRaading:

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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taken in conjunction with other Arts, A/V Technology, & Communications
courses.

Graduation
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This is the second course in the Digital Arts & Design program of study.
Sequence:

SkillsUSA: http://tnskillsusa.com/

Aligned Student
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Coordinating Work-
Based Learning:

Available Student
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Course Description

Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov
Technology Student Association (TSA): http://www.tntsa.org

Pamela Grega, (615) 532-6270, Pamela.Grega@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

None

There are no known dual credit/dual enrollment opportunities for this
course. If interested in developing, reach out to a local postsecondary
institution to establish an articulation agreement.

153, 230, 311, 435, 436, 475, 476, 516, 519, 520, 521, 537, 538, 543, 576,

583, 597, 710, 711
ADDA Certified Digital Designer or NOCTI Advertising & Design or Adobe

Digital Arts & Design Il is a course that builds on the basic principles and design process learned in the
introductory Digital Arts & Design | course. Upon completion of this course, proficient students will be
able to perform advanced software operations to create photographs and illustrations of increasing
complexity. Students will employ design principles and use industry software to create layouts for a
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variety of applications. Standards in this course also include an overview of art and design industries,
career exploration, and business management. In addition, students will continue compiling artifacts for
inclusion in a digital portfolio, which they will carry with them throughout the full sequence of courses in
this program of study. Standards-inthiscoursea i ish

Program of Study Application

This is the second course in the Digital Arts & Design program of study. For more information on the
benefits and requirements of implementing this program in full, please visit the Arts, A/V Technology, &
Communications website at https://tn.gov/education/article/cte-cluster-arts-av-tech.

Course Standards

Safety

1) Demonstrate the ability to comply with personal and environmental safety practices associated
with art and design applications: the use of adhesives; hand tools; machines; and the handling,
storage, and disposal of chemicals/materials in accordance with local, state, and federal safety
and environmental regulations.

a. Inspect, maintain, and employ safe operating procedures with tools and equipment.

b. Adhere to responsibilities, regulations, and Occupational Safety & Health Administration
(OSHA) policies regarding reporting of accidents and observed hazards, and regarding
emergency response procedures.

c. Complete a safety test with 100 percent accuracy. For equipment used in the course,
complete equipment examinations with 100 percent accuracy in which the student
performs an operational checkout by the instructor. Maintain a record of safety
examinations and equipment examinations.

Ll Peading2-4
The Art & Design Industry

2) Analyze how art and design professionals interact with other professionals within industry.
Perform a case study of a company to evaluate the role of art and design professionals within
the company. Create an oral, written, or visual presentation of findings. For example, investigate
a package designer’s interactions with engineers, managers, and assembly crews in a
manufacturing company to create package designs for a product. {FN-Reading3-2-5-FN-Witing
279

3) Develop a research paper, media production, or visual display demonstrating the impact of
technology and industry trends on the careers of art and design professionals, including the
impact on technical work and business management. Write persuasively to describe the
personal traits and skills needed for professionals in the field as technology advances and
industry trends change, citing an example of an emerging or future technology or trend.-{FN

d] R
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Career Exploration

4)

Research postsecondary institutions (i.e., colleges of applied technology, community colleges,
and four-year universities) in Tennessee and other states that offer art and design programs.
Summarize admissions criteria, the postsecondary programs of study, and the secondary
courses that will prepare individuals to be successful in an art or design program. Evaluate the
tentative career plan developed in the introductory course in light of these findings, and update
the career plan to reflect any new discoveries, citing evidence from the research. {FN-Reading-L;

7 17

Principles of Photography

5)

6)

7)

8)

Analyze the relationship between shutter speeds, f-stop, and ISO settings in determining the
exposure of an image. Synthesize information from instructional manuals and other resources to
appropriately adjust manual camera settings including shutter, I1SO, f-stop controls, and white

balance to take photographs for a range of settings and content. {FfN-Reading1,3,4,5)

Identify and differentiate between different lighting techniques, such as strobe lighting, bounce
flash, and diffusing devices, describing the purposes and functions of each. Appraise a given
setting and content and draw a conclusion about the appropriate lighting techniques to take a
quality photograph. Defend choices by citing data and evidence to support claims and address

counterclaim(s). FN-Readingd4-TN-Writing 1)

Develop photo editing skills by utilizing software operations of advancing complexity to modify
and enhance images. For example, use layers to manipulate parts of an image independently or
remove objects from an image. Explain the steps required to perform a given photo editing
technique in a presentation such as an instructional video or text with supporting graphics. N

] 7N

Document photography activity in a photography journal or portfolio. Use proper measurements
and terminology to record camera settings and lighting techniques when capturing photographs
in a variety of environments. Include any editing techniques performed using software and the
resulting photographs. Reflecting on the results, summarize strategies for taking photographs in
at least three different environments in a written narrative, citing evidence from supporting texts

as well as the finished product. (FN-Reading 12 TFN-Wiiting 4,69}

Principles of lllustration

9)

Create and modify vector illustrations of increasing complexity. Apply the principles of design
and utilize advanced software tools such as live trace, creating gradients, transforming objects,

and more. F-h-Peading 2/ isual A 2 TR s ual A Histome D 1

Visual Layouts

10) Use publishing software to create single- and multi-page layouts. Apply and build on

Page 3

compositional techniques learned in the introductory course, including the rule of thirds.
Describe the elements of a page layout, including headings, body text, illustrations, frames,



color schemes, and white space. Identify and use layout tools such as a grid system, guides,
margins, columns, gutters, and rows. Distinguish among measurement and layout terminology
such as picas, bleeds, and slugs. Based on a project’s theme and the medium of the final
product, create comprehensive layouts properly integrating page layout elements, design

prmuples and composmonal technlques {TN-Reading 3,5 TN Writing 6,9 TN-Math-N-Q, G-

11) Apply mathematics concepts and measurement techniques to design and finish layouts.

Concepts should include, but are not limited to:

a. Determining and applying the equivalence between fractions and decimals. For
example, convert a decimal to a fraction to prepare a unit for measurement on a
fractional scale to the precision of 1/16 of an inch.

b. Working with units such as feet, inches, meters, centimeters, millimeters, and picas. For
example, convert a dimension from centimeters to inches.

c. Performing proportionate reasoning to estimate quantities, such as determining the
appropriate scale of an image for a given sheet size.

LR Peading 2 rhliathbloc sy

12) Apply principles of typography as they relate to layout and page composition in order to

appropriately use various forms of type when designing layouts. Employ typography tools to
manipulate text within layouts such as threading and flowing text frames. Further, investigate
the use of typography as an expressive form. For example, use text as an image or combine type

and image into a cohesive form. {FN-Reading3,-4;FN-Wiriting 6}

13) In teams, use software to create complex layouts, including multiple-page layouts, large

displays, and/or product designs (i.e., for corporate branding packages, product-line packaging
and marketing, and more). Demonstrate consistency of style throughout the design package
while managing the storage of complex files within the selected software environment. {FN

14) Understand the connection between digital layouts and final products, such as understanding

the difference between the screen color and the print color. Prepare layouts for production by
testing and refining files using pre-flight procedures. Make final products in varying formats,
including but not limited to layouts printed on paper and layouts published digitally. {FN-Reading

Projects

15) Employ research methods when planning a design project, including data collection and

analysis. Synthesize research to present appropriate precedents for the development of a
project and articulate logical rationale for the use of chosen precedents. Create a detailed
presentation or written report, citing evidence from research, which summarizes design
decisions in light of research findings. For example, conduct a survey to determine the target
audience for a given company branding package, and select colors and symbols based on the

target audience. FN-Reading 1,269 FN-Wiiting 2,-4,6,-9}

16) Apply the design process to complete projects of increasing complexity and of varying

Page 4

applications such as print, web, film, and marketing communications. Demonstrate the ability to



select and use the appropriate tools and procedures to accomplish project goals. Prepare a
persuasive narrative to explain the design to a client, communicating the project in such a way

that is understandable to the audience. {fN-Reading 7 TNWriting 14+ TN-Math-N-Q-G-MG)

17) Utilize the critique and refinement strategy as part of the design process to achieve project
goals. As part of a design project, present preliminary design ideas in a way that is
understandable to an audience using both visual and verbal explanations. Note constructive
criticism received and use it to influence design refinement. Similarly, evaluate the work of
others, drawing on design principles and project goals, to provide clear, specific, and
constructive feedback. i : i :

Higter2da

18) Complete a design project in a specific application (i.e., print, web, film, marketing, or other
design communications) using multiple software formats. Referencing supporting evidence such
as industry standards, select the appropriate software for each specific task and efficiently
manage file content. Convert and export files as needed for the given application. For example,
place photographs and illustrations in publishing software by appropriately linking the files. {FN
Reading3;5)

19) Explore time management techniques utilized by professionals from case studies or professional
organizations, noting key habits and best practices of freelance designers as compared with
their salaried peers. Create and implement a work schedule, timeline, and budget for

completing a given project. {FN-Reading 9 TN-Writing 2479}

Business Management

20) Analyze the relationship and responsibilities of various parties involved in a business contract.
Write a basic contract for design work, such as a graphic designer’s contract with a new business
to create a marketing package. Emulate a design professional by explaining the contract to a

mock client. FN-Wiiting 24}

Portfolio

21) Update materials from coursework to add to the digital portfolio begun in Digital Arts & Design
I, including artifacts that demonstrate ability to use industry-specific technology. Continually
reflect on coursework experiences and revise and refine the career plan generated in the
introductory course. Include written descriptions of project types and learning outcomes.

Standards Alighment Notes

*References to other standards include:

N Raosdinga:
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e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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Course Code(s):
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Credit:
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This course satisfies one to two of three credits required for an elective
focus when taken in conjunction with other Arts, A/V Technology, &
Communications courses.

Grade Level:

Graduation
Requirements:

Programs of Study and

Sequence: This is the third course in the Digital Arts & Design program of study.

SkillsUSA: http://tnskillsusa.com/

Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov
Technology Student Association (TSA): http://www.tntsa.org

Pamela Grega, (615) 532-6270, Pamela.Grega@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Aligned Student
Organization(s):

Coordinating Work-
Based Learning:

Available Student

e L. None
Industry Certifications:

Dual Credit or Dual
Enrollment

There are no known dual credit/dual enrollment opportunities for this
course. If interested in developing, reach out to a local postsecondary
institution to establish an articulation agreement.

Opportunities:
153, 230, 311, 435, 436, 475, 476, 516, 519, 520, 521, 537, 538, 543, 576,

Teacher

Endorsement(s): 583,597, 710, 711

Required Teacher ADDA Certified Digital Designer or NOCTI Advertising & Design or Adobe
(o1 g dji e i FANE T -4 Certified Expert

https://tn.gov/education/article/cte-cluster-arts-av-tech

Course Description

Digital Arts & Design Il is the third course in the Digital Arts & Design program of study. Applying design
skills developed in prior courses, students will expand their creative and critical thinking skills to create
comprehensive multimedia projects and three-dimensional designs. Upon completion of this course,
proficient students will be able to use industry-standard software to create multimedia projects, web
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pages, three-dimensional models, and animations. Students will utilize research techniques to plan and
enhance project outcomes. Standards in this course also include professionalism and ethics, career
exploration, and business and project management. In addition, students will continue compiling
artifacts for inclusion in a digital portfolio, which they will carry with them throughout the full sequence
of courses in this program of study.

Program of Study Application

This is the third course in the Digital Arts & Design program of study. Flexibility is built in to offer this
course for either one or two credits, depending on school capacity and teacher background. Whether
offered for one credit or two credits, this course leads to a fourth-level Applied Arts Practicum course in
which students apply the skills learned here toward the completion of an in-depth, semester- or year-
long project. For more information on the benefits and requirements of implementing this program in
full, please visit the Arts, A/V Technology, & Communications website

at https://tn.gov/education/article/cte-cluster-arts-av-tech.

Recommended Credit

If all standards in the course are covered, the course is recommended for two credits.

If only one credit is to be offered, two options are recommended. Option A focuses more on multimedia
and web applications. Option B is tailored for programs with a specific interest in or capacity for
teaching animation.

1 Credit - Option A 1 Credit - Option B

Content Standards Content Standards
Safety 1 Safety 1
Professionalism & Ethics | 2, 3 Professionalism & Ethics | 2,3
in Design in Design
Career Exploration 4 Career Exploration 4
Multimedia 5,6 Three-Dimensional 10,11
Web Applications 7,8,9 Graphics

- - Animation 12,13, 14, 15
Three—.DlmenS|onaI 10, 11 16,17, 18, 19,
Graphics 20
Research Project 21 Research Project 21
Design Projects 22,23,24 Design Projects 22,23, 24
Business Management 25,26 Business Management 25 26
Portfolio 27 Portfolio 27
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Course Standards

Safety

1)

Demonstrate the ability to comply with personal and environmental safety practices associated
with art and design applications: the use of adhesives; hand tools; machines; and the handling,
storage, and disposal of chemicals/materials in accordance with local, state, and federal safety
and environmental regulations.

a. Inspect, maintain, and employ safe operating procedures with tools and equipment.

b. Adhere to responsibilities, regulations, and Occupational Safety & Health Administration
(OSHA) policies regarding reporting of accidents and observed hazards, and regarding
emergency response procedures.

c. Complete a safety test with 100 percent accuracy. For equipment used in the course,
complete equipment examinations with 100 percent accuracy in which the student
performs an operational checkout by the instructor. Maintain a record of safety
examinations and equipment examinations.

{TN-Reading 34}

Professionalism and Ethics

2)

3)

Collaboratively develop a professionalism rubric for professional attributes required within art
and design professions. Research job descriptions, career information, and online job boards to
determine general employability skills and character traits most often mentioned or desired for
digital art and design professionals. For each item on the rubric, define the characteristic, state
why it is important for professionals working in these fields, and list performance indicators for
the skill. Possible skills include:

a. Creative design skills
b. Ethical business practices
c. Honesty
d. Respect
e. Communication
f. Responsibility

Examine current and emerging ethical and legal issues related to the digital art and design
industry (e.g., copyright, font licensing, piracy, photo manipulation, sustainability). Choose one
such issue and develop a claim about its impact on society and the responsibility of the digital

art and design professional. {FN-Reading-8; FN-Writing 14,9}

Career Exploration

4)

Page 3

Research the range of credentials one can earn with advanced study of art and design at the
postsecondary level (i.e., technical certification, BA, BS, MFA, etc.). Investigate both in-state and
out-of-state postsecondary programs in a variety of digital art and design fields, including but
not limited to graphic design, photography, industrial design, digital media, animation, and
more. Synthesize research conducted in previous Digital Arts & Design courses to update the

portfolio career plan to achieve post-high school goals. {FfN-Reading 5749 FN-Writing 24,68}



Multimedia

5) Drawing on research from industry journals and similar publications, analyze how the principles
of design converge with digital technology and imagery in motion graphics and multimedia.
Select a multimedia product and explain how the principles of design work in harmony with
technical skills such as creatlng visual Iayouts |IIustrat|ons and photographs to achieve the final
product. :

6) Apply the design process to complete advanced multimedia projects of increasing complexity for
a range of applications such as print, web, film, and marketing communications. Demonstrate
the ability to select and use the appropriate tools and procedures to accomplish project goals.
Gather and arrange image, audio, and media for incorporation into comprehensive media
projects. For example, create an interactive presentation that a client could use as a marketing
and educational tool for potential customers.

Web Applications

7) Research design constraints affecting the design of graphics and layouts for web devices,
including computers and mobile devices. Describe how design processes for the web differ from
design processes for print or product creation. Evaluate and critique webpages based on the
principles and elements of design and other considerations related to user friendliness and

navigability. {fN-Reading1-9-TN-VisualArt 2.2, 51 5:3}

8) Apply illustration, photography, and layout skills to create interactive media for use on the web.
For example, create a navigation bar, logo, or banner to incorporate in a web page. FN-Reading

34

9) Describe the steps involved in creating webpages. Use a content management system or web
design software to create a simple informative webpage. Apply the principles of design and
composition. Prepare images and illustrations in the proper format for use on the web. For
example, as part of a design package for a client, create a mock-up of a webpage incorporating
color schemes and graphics that coordinate with the design package. FN-Reading-3,4:TN

Writing 4 TN-Visual Art 2.1}
Three-Dimensional Graphics

10) Research and compile examples of digital three-dimensional modeling and graphics created by
design professionals in a range of industries, such as entertainment, health sciences,
architecture, engineering, aerospace, advertising, and graphic design. In a visual display such as
an infographic, evaluate examples from at least five industries, citing the sources used. {FN

Bl 7 Ty

11) Perform multistep procedures in industry software to create three-dimensional models of
increasing complexity. Apply design principles, mathematical concepts, and software tools to
develop the design, including but not limited to:

a. Applying surface materials
b. Creating a background environment
c. Adding lighting features to create shading and shadow effects
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d. Calculating area, diameter, circumference, and volume for two- and three-dimensional
objects employing related geometric terminology

Positioning cameras to set up scenes

Rendering the models to create finished products

g. Generating videos of three-dimensional models such as walkthroughs or flyovers

i (']

’ ; ) ? ;
Animation

12) Synthesize research from informational texts, including industry magazines and online
resources, to create an annotated timeline or visual graphic emphasizing significant time

periods, technological advances, and key figures in animation. {FN-Reading2—7-TFN-Writing 2,9}

13) Research and report on the principles of animation. Examine movies, cartoons, or other
animations to identify applications of the principles of animation. As a class, create, review, and
revise a presentation explaining the principles of animation by citing resources and identifying

examples in works of animation. {FN-Reading12-FNWiriting 256,89}

14) Describe the animation process, outlining the steps involved in planning, creating, and editing an
animation. Drawing on research, perform multistep procedures to develop a three-dimensional
animation. Steps should include:

a. Brainstorming to develop an idea

Conducting research to determine the target audience

Conducting research to develop visual ideas

Producing sketches of the presentation

Creating an environment for the animation

Applying the principles of animation toward the completion of a working animation

-0 oo0CT

15) Create a storyboard to develop animation concepts. The storyboard should present visual
elements of the animation, illustrations of the sequence of actions, and major themes and ideas.
Present the storyboard to peers for evaluation. Revise and refine the storyboards based on

constructive feedback. {(FN-Reading3-4FN-Writing 45,6}

16) Apply three-dimensional modeling skills to create the elements of an animation, including
creating, modifying, and manipulating polygonal objects and creating and applying surface

textures. {FN-Reading-3,4}

17) Compare and contrast the properties and uses of different types of lighting for an animation
scene, including three point lighting, animated lighting, indirect and direct lighting, and
environmental lighting. Use software tools to apply appropriate lighting to the scene, utilizing

the principles of design and animation. (FN-Reading 1249 TN-Visual-Art 2.1}

18) Follow multistep procedures to use cameras, including animated cameras, to create animations.
Demonstrate the ability to bring conceptual ideas from the storyboards to fruition. FN-Reading-3}

19) Utilize animation software to understand and apply the mechanics of animation. Apply basic

software techniques to create animations. Techniques include the following:
a. Create and modify key frames and poses
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b. Change an objects state or position over time
c. Establish an object’s speed
d. Move an object along a path
e. Apply basic rigging to a model
For example, utilize software tools to simulate a mechanical cycle such as a ball dropping and

bouncing. {FN-Reading-3,4}

20) Apply various animation effects when working on animation projects, including particle systems,
environmental simulation (wind, gravity, time), and other effects. Use appropriate rendering
settings to render a sequence of frames. Save the file in appropriate formats for given
applications and explain why a particular format is most acceptable for the selected application

and audience, such as the use of a .swf file on a webpage. (FN-Reading 3,4, FN-Writirg 49}
Research Project

21) In preparation for a design project, perform in-depth research to investigate the context of the
project’s use and the potential users of the project. Create an informative essay describing the
context of the design, citing both qualitative and quantitative research. For example, for a three-
dimensional animation of a product’s design, make a claim for the targeted audience and the
environment in which the product will be used, citing specific textual evidence to support the

claim. FN-Reading 124,69, TN-Writing 24,89}
Design Projects

22) Apply the design process to complete projects of increasing complexity, combining multiple
media to communicate, market, or advertise across different platforms, including print, web,
film, and other digital forums, in order to maximize audience reach and reinforce message.
Describe why multiple media are needed to accomplish project goals; specifically, justify why a
web-based format is appropriate for one audience whereas a print format is more appropriate
for another. Demonstrate the ability to select and use the appropriate tools, procedures, and
project management techniques to accomplish project goals. Prepare a persuasive narrative to
explain the project to a client, communicating the project in such a way that is understandable

to the audience. FFr-Peading 245 ThIA i eitina 1/ TR Maoth MO G PGS

23) Utilize the critique and refinement strategy as part of the design process to achieve project
goals. As part of a design project, present preliminary design ideas in a way that is
understandable to an audience using both visual and verbal explanations. Note constructive
criticism received and use it to influence design refinement. Similarly, evaluate the work of
others, drawing on desngn prmmples and project goals to provide clear, specific, and constructive
feedback.

24) Complete a project using multiple software applications. Determine the appropriate software
for each specific task and efficiently manage file content. Convert and export files as needed for
the given application. For example, import photographs and illustrations into three-dimensional

modeling software by appropriately linking the files. FN-Reading3,-5}
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Business Management

25) Analyze the components of a professional design proposal. Write an informative text describing
the purpose of each element of a proposal. Include strategies for the designer to use to

generate the information contained in each section. {FN-Reading 4,56, FNWriting 2,9}

26) Use an online editing tool to develop a professional proposal for a specific project. Use a variety
of sources to gather data, cite each source, and briefly describe why the chosen source is
reliable. f-t-Peadingd— S A R e 2520

Portfolio

27) Update the digital portfolio to reflect the cumulative total of all projects undertaken across the
program of study. Compile information, sketches, photographs, illustrations, layouts, and design
projects from each course. Include artifacts that demonstrate ability to use industry-specific
technology. Select projects from course work that showcase qualifications as a design student.

Upon completion of this course, the following artifacts should reside in the student portfolio:
a. Career plan

b. Professionalism rubric
c. Example designs showing best work from each course

Standards Alignment Notes

*References to other standards include:

N_R
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e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
A/V Production |

S EIAACE e N T Arts, A/V Technology, & Communications

Consultant: Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

Course Code(s): 6049
Prerequisite(s): None
Credit: 1
Grade Level: 9

This course satisfies one of three credits required for an elective focus when
taken in conjunction with other Arts, A/V Technology, & Communications
courses.

Graduation
Requirements:

Programs of Study and

This is the first course in the A/V Production program of study.
Sequence:

SkillsUSA: http://tnskillsusa.com/

Aligned Student Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov
Organization(s): Technology Student Association (TSA): http://www.tntsa.org

Pamela Grega, (615) 532-6270, Pamela.Grega@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Coordinating Work-
Based Learning:

Available Student

e L. None
Industry Certifications:

Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.

Teacher
7 7,71
Endorsement(s): 538,576,597, 710
Required Teacher None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-arts-av-tech

Course Description

A/V Production | is a foundational course in the Arts, A/V Technology, & Communications cluster for
students interested in A/V (audio/visual) production occupations. Upon completion of this course,
proficient students will be able to explain and complete the phases of the production process including
pre-production, production, and post-production. Students will establish basic skills in operating
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cameras, basic audio equipment, and other production equipment. Standards in this course include
career exploration, an overview of the history and evolution of A/V production, and legal issues affecting
A/V production. In addition, students will begin compiling artifacts for inclusion in a portfolio, which
they will carry W|th them throughout the full sequence of courses in this program of study Standar%ﬂ

Program of Study Application

This is the first course in the A/V Production program of study. For more information on the benefits and
requirements of implementing this program in full, please visit the Arts, A/V Technology, &
Communications website at https://tn.gov/education/article/cte-cluster-arts-av-tech.

Course Standards

Safety

1) Accurately read, interpret, and demonstrate adherence to safety rules, including but not limited
to rules published by the Occupational Safety and Health Administration (OSHA), and state and
national code requirements. Be able to distinguish between the rules and explain why certain
rules apply in a written, oral, or digital presentation using domain-specific terminology. {FN\

2) Explain the intended use of equipment available in the classroom. Demonstrate how to properly
inspect, use, and maintain safe operating procedures with equipment. Incorporate safety
procedures and complete a safety test with 100 percent accuracy. {FN-Reading-3,4}

3) Determine the safety considerations for working both in the studio and in the field. Create a
hazard assessment checklist and perform safety inspections for various environments, including

a classroom studio. {FN-Reading 34 TN Writing 4}

History and Evolution of A/V Production

4) Research the development of A/V production throughout history, analyzing how advances in
technology have impacted the industry. Create an annotated timeline or visual graphic
illustrating the significant people, time periods, and technological advances affecting A/V
production. Citing resources from informational texts, include justification for why each

identified item is significant. (FN-Reading 124,57 FN-Writing 9}

5) Analyze the impact A/V productions have on society. Investigate the role of media in
communicating ideas in society, emphasizing how social, cultural, economic, and political
developments are reflected in and influenced by media, including the impact of social media on
A/V production. For example, compose a persuasive essay describing how a given social media
application has positively or negatively impacted society, such as the rise of cyberbullying on
social networks or how non-profit organizations use social media to fundraise. FN-Reading-12;

7 7
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Career Exploration

6)

Research A/V production occupations, such as film and video editor, A/V equipment technician,
broadcast engineering technician, multimedia animator, camera operator, announcer, producer,
director, or reporter. Interpret labor market data, such as information from the Bureau of Labor
Statistics and O*Net OnLine, to identify the industries in which A/V production professionals
work, including but not limited to the motion picture industry, radio and television broadcasting,
advertising, and more. Determine areas of largest growth and discuss emerging trends and

careers in A/V production-related industries. FN-Reading1,2-4;TN-Writing 9+ TN-Math-S-1D}

Ethical and Legal Issues

7)

8)

Investigate the laws impacting the work of A/V production professionals. Accurately describe
the First Amendment to the U.S. Constitution and make a claim about its impact on the media

industry, citing specific textual evidence from landmark legal cases. {FN-Reading 25 FN-Writing
149}

Drawing evidence from a variety of resources, conduct a short research project to evaluate the
proper procedures for legally obtaining and using content for production purposes, including
attribution procedures. Examine copyright laws and fair use. In a written, oral, or video
presentation, summarize and explain the legal concerns for creating, obtaining, or sharing a
production as though leading a training or tutorial for fellow employees. Include the use of

property and talent releases. {FN-Reading2,3,4,-6;-FN-Writing 2,47}

Introduction to the Production Process

9)

Explain the production process as described in textbooks, professional websites, and by industry
professionals. Describe the components of each phase of production, including pre-production,
production, and post-production. Exhibit findings in a written, oral, or digital presentation, citing

resources used. {FN-Reading-3,4,5-FN-Writing 2,46}

Production Equipment

10) Examine the features and functions of various types of video cameras. Explain the

interrelationship between f-stops, the iris, and aperture in controlling light, and relate concepts
to the physical laws that govern light and other optical phenomena. Differentiate between the
focal length and the focal point related to a zoom lens. Describe how to focus a camera and
explain the depth of field. Describe the importance and procedures for setting white balance.
Summarize the purpose and steps of camera settings in a checklist that a camera operator could

use to prepare a camera for capturing video in various environments. {FN-Reading1,-2-3,4,9;

4] 7

11) Analyze the rules of composition and elements of design as related to composing camera shots

Page 3

(i.e. the rule of thirds, field of view, lead room, color, lines, etc.). Examine videos, artwork, and

photographs to identify examples of the rules of composition in use and evaluate the impact on
the scene. Create a visual presentation to describe the rules of comp05|t|on C|t|ng examples and
counterexamples from various resources. :

2.2)




12) Distinguish among different types of tri-pods and other camera mounting devices. Demonstrate
the proper procedures for setting up a camera on a tripod. Analyze and describe the various
types of camera angles, shots, and movements in an infographic or demonstration. Correctly use
the proper equipment and procedures to capture video footage. (FfN-Reading3,4}

13) Select the appropriate camera and basic accessories for a given production location. Properly
set up the camera including positioning and mounting the camera and connecting the necessary
cables. Demonstrate proper procedures to clean and store cameras and equipment. {FN-Reading

349

14) Examine the basic types and applications of various lighting equipment. Compare and contrast
studio and field lighting equipment and techniques. Evaluate light quality in terms of intensity,
color, direction, and other characteristics. Describe a variety of lighting techniques, including
one, two, and three point lighting techniques; demonstrate the ability to provide written
specifications for required lighting setups, as a set designer would instruct a gaffer. Employ
proper lighting equipment according to industry safety standards. {FN-Reading3,4,5-8-9;FN
Weiting 2 4)

15) Examine the scientific properties and principles of sound, including how sound travels and how
digital audio is created. Citing textbooks and online resources, create an informational text with
supporting graphics illustrating the principles. i : L 6,79

Physical\World-Concepts 3, TN-Physical Science 2}

16) Utilize the knowledge of microphones and scientific principles of sound to appropriately select
and place microphones for a given production. Connect microphones to camera equipment and
other audio equipment using the proper cables. Compare and contrast the types, uses, and pick-
up patterns of various microphones. Create a visual display illustrating pick-up patterns of
microphones and listing example scenarios when each is commonly used. Experiment with
different microphones and predict the pick-up pattern of each. Consult instructional manuals
and manufacturer online resources to evaluate if the conclusions are correct. {FN-Reading23;

? I. ’ ; ’
Planning a Production

17) Describe the elements of a story, such as characters, setting, conflict, and resolution. Distinguish
among the script styles and writing techniques for different types of productions, including but
not limited to news broadcast, documentary, fictional narrative, and advertising. Select at least
one example of a fact-based script, an entertainment-based script, and an advertising-based
script. Investigate the scripts to compare and contrast the elements of each type. Summarize

findings in an informational text, citing evidence from research. {FfN-Reading 23,469\

18) Utilize the steps of the pre-production phase to create a written plan for a simple production.
Conduct a pre-production meeting to develop a production plan. The plan should include but
would not be limited to:

a. Justifying the purpose of the production
b. Determining the target audience
c. Writing a script for the production
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d. Creating a project budget
Outlining a production schedule
f. Choosing a method of content delivery (i.e., online, on radio, on television, live
production, etc.)
Justify all recommendations for the budget, production schedule, and method of delivery, then
prepare a brief written pitch to a mock funder or studio. Argue for the merits of the project
using persuasive language and supporting evidence.

Capturing a Production

19) Select and set up the most appropriate production equipment for a chosen production location.
Properly use the appropriate equipment, camera and/or microphone techniques, and
composition principles to capture video and/or audio according to a pre-production plan. N

Pooding2—4)
Post-Production

20) Demonstrate common procedures to manage digital files and distinguish between the various
types of digital video, image, and audio files. Describe file storage in cameras and calculate the
amount of recording time a device can hold based on the settings. Log, upload, and organize
video and/or audio resources in preparation for editing, converting file formats as necessary.
Utilize online file management services to backup files. {FN-Reading-3,4,-9-FN-Writing6-9:-Math
N-&}

21) Perform basic software operations to edit videos and/or audio, including assembling clips for
proper sequencing, applying transition effects, and inserting basic text to enhance video (i.e.
captions and credits). Utilize digital video and/or audio editing software to individually perform
post-production procedures to create a short production, such as a three-minute film, news

report, or radio broadcast. {FN-Reading-3,474-FN-Writing 4,6}

Projects

22) Apply the production process to independently complete video and/or audio projects for a
public audience. Demonstrate the ability to set goals according to the project plan, and select
and use the appropriate equipment and procedures to achieve goals. Prepare an informative
narrative to explain the final product to a peer, emphasizing how the production process,

composition rules, and scientific principles were applied. {fN-Reading 3,47 TFN-Writing 24}

23) Create a rubric to evaluate the effectiveness of a production based on the rules of composition
and project goals. Use the rubric to reflect upon project outcomes and gather feedback from
peers. Note constructive feedback received, and use it to improve the outcomes of future
projects. Similarly, evaluate the work of others, drawing on composition rules and project goals

to provide clear, specific, and constructive feedback. {fN-Reading2,4,-9-TN-Witing 59}
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Portfolio

24) Gather examples of professional portfolios from contemporary videographers and journalists.
List the items that are often included in a professional portfolio. In a written, visual, or oral
presentation, describe the components of a professional portfolio and the benefits of

maintaining one. (FN-Reading1-4,5;-TN-Writing 2489}

25) Compile relevant artifacts to create a student portfolio connecting personal career preparation
to concepts learned in this course, including written descriptions of project processes and

reflections on learning outcomes. {FN-Witing-4}
Standards Alignment Notes

*References to other standards include:

N Raading: anne a¥a o

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

Page 6


http://www.p21.org/storage/documents/P21_Framework_Definitions.pdf

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.

Page 7



TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
A/V Production Il

S EIAACE e N T Arts, A/V Technology, & Communications
Consultant: Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov
Course Code(s): 6050

Prerequisite(s): A/V Production | (6049)
Credit: 1
Grade Level: 10

This course satisfies one of three credits required for an elective focus when
taken in conjunction with other Arts, A/V Technology, & Communications
courses.

Graduation
Requirements:

Programs of Study and

This is the second course in the A/V Production program of study.
Sequence:

SkillsUSA: http://tnskillsusa.com/

Aligned Student Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov
Organization(s): Technology Student Association (TSA): http://www.tntsa.org

Pamela Grega, (615) 532-6270, Pamela.Grega@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Coordinating Work-
Based Learning:

Available Student

e L. None
Industry Certifications:

Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.

Teacher
7 7,71
Endorsement(s): 538,576,597, 710
Required Teacher None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-arts-av-tech

Course Description

A/V Production Il is the second course in the A/V Production program of study intended to prepare
students for a careers in audio/visual production. Building on knowledge acquired in A/V Production |,
this course advances technical skill in utilizing industry equipment related to lighting and audio, and it
places special emphasis on the research and technical writing involved in planning productions. Upon
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completion of this course, proficient students will be able to plan, capture, and edit research-based
productions of increasing complexity, individually and through collaboration in teams. In addition to
more robust career preparation, standards in this course include an investigation of concerns affecting
A/V production businesses, such as ethical and legal issues, technology, funding, and the organization of
professional roles in various industries. Students will continue compiling artifacts for inclusion in their
portfolios, which they will carry with them throughout the full sequence of courses in this program of

Program of Study Application

This is the second course in the A/V Production program of study. For more information on the benefits
and requirements of implementing this program in full, please visit the Arts, A/V Technology, &
Communications website at https://tn.gov/education/article/cte-cluster-arts-av-tech.

Course Standards

Safety

1) Accurately read, interpret, and demonstrate adherence to safety rules, including but not limited
to rules published by the Occupational Safety and Health Administration (OSHA), and state and
national code requirements. Be able to distinguish between the rules and explain why certain
rules apply in a written, oral or digital presentation using domain-specific terminology. N

R 7

2) Explain the intended use of equipment available in the classroom. Demonstrate how to properly
inspect, use, and maintain safe operating procedures with equipment. Review the hazard
assessment checklist from the introductory course and update as needed for various
environments. Incorporate safety procedures and complete a safety test with 100 percent

accuracy. {FN-Reading-34}

A/V Production Industries

3) Analyze how A/V professionals interact with others within industry. Conduct a case study of a
company to evaluate the roles and responsibilities of A/V production professionals within the
company. Create an oral, written, or visual presentation to illustrate the similarities and
differences among the various roles. For example, investigate how an audio or video editor
interacts with producers, directors, cinematographers, and assistants in a motion picture

company to create a movie trailer. FN-Reading1,-24,-5;FN-Writing 28,9}

4) Develop a research paper, video production, or visual display demonstrating the influence of
technology on the careers of A/V production professionals, including the impact on technical
work and business management. Write persuasively to make a claim about the personal traits
and skills needed for professionals in the field as technology advances, citing an example of an

emerging or future technology. {FN-Reading 24, FN-Writihg 14,85}
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5)

Examine funding methods for various types of productions, including private equity and capital
investment, tax incentives, and grants. Describe the relationship between A/V productions and
advertising. Select a production type and describe how a specific project is funded, including the
role advertising plays in the project, citing examples and identifying key personnel involved in
production finance. Use technology to compile the information as a class and create a library of

production types, with example funding strategies for each. {FN-Reading 1,249 FN-Writing 4;
689}

Career Preparation

6)

Research the postsecondary institutions (colleges of applied technology, community colleges,
and four-year universities) in Tennessee and other states that offer A/V production-related
programs. Based on the research, determine how postsecondary study and other advanced
training help facilitate career development. Identify specific occupations of interest, outline
preliminary employment goals, and devise a tentative career plan to reach those goals. Include
in the plan descriptions of admissions criteria, postsecondary programs of study, and the
secondary courses that will prepare a student to be successful in a chosen A/V career. N

Bl 77

Ethical and Legal Issues

7)

Examine the significance of ethical practices in A/V production occupations, using professional
organizations’ codes of ethics or other industry sources. Evaluate ethical issues affecting the
industry, such as truth telling in broadcast journalism and cultural sensitivity. Compose an
argument with claim(s) and counterclaim(s), debating the sociological and economic impact of a

particular issue facing the industry. {FN-Reading1-2,-8, 9 FN-Writing 14,89}

Production Writing

8)

9)

Employ research methods when planning a production, including data collection, critical
reading, and analysis of such information as casting tapes or location scouting reports.
Synthesize research to draw conclusions and present a claim, citing resources and articulating
logical rationale for the use of chosen resources. For example, conduct a survey to determine

student body opinions regarding a current news event. {FN-Reading 18,5 TN-Witing 1,489}

Utilize research methods to determine the target audience for a given advertising production.
Analyze the wants and needs of the target audience to prepare persuasive writing to
communicate the intended message to the viewer. Create a distribution plan to deliver the
content to the target audience such as through television, radio, email, websites, and/or social

media. {Fil-Peading 26 TR iR 50

10) Building on the experiences and knowledge from A/V Production I, conduct research and write

scripts for various production types. Analyze and break down the components of each type to
create narratives that communicate the desired message or story with a logical beginning,
middle, and end. Produce, review, and revise a script for each of the following production types,
utilizing the appropriate style and formatting conventions of each:

a. Entertainment-based productions

b. Fact-based productions

Approved January 30, 2015
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c. Market-based productions, such as advertising and proposals

4] ]

Interviewing

11) Examine interviewing techniques used in A/V production. Create an interviewing plan outlining
the selected topic, interviewees, interview location, and scheduling plan. Include justification for
why the selected interviewees and location are appropriate for the given topic, noting any

potential biases that may exist. {FN-Reading-3,4,-9-TFN-Writing4,9}

12) Analyze techniques used for writing interview questions. Compare and contrast a variety of
example interview questions to determine the characteristics of quality interview questions,
such as those which evoke detailed responses. Recognize the properties of biased and unbiased
questions. Create a library of example questions a professional could use to prepare for

interviews. {FN-Reading-6,-9-FN-Writing 4,59}

13) Drawing on research, create a list of interview questions for a specified interview with a specific
purpose and audience. Evaluate the questions for bias and quality. Perform interviews using

prepared questions, appropriately improvising based on responses. {FN-Reading-6}
Planning a Production

14) Explain the components and function of storyboards for A/V productions. Search for short
scripts or draw excerpts from larger texts in order to analyze and prepare them for conversion
into storyboards. For the identified production, create an original storyboard based on the

written script. (FN-Reading 3,4, 5,7 FN-Writing 4, 5,6, 9}

15) Utilize the steps of the pre-production phase to create written plans for productions of
increasing complexity. Conduct a pre-production meeting to develop production plans. The
plans should include but would not be limited to:

a. Justifying the purpose of the production

Researching the topic of interest

Determining the target audience

Writing a script for the production based on research

Crafting a storyboard

Creating a project budget

Outlining a production schedule

Choosing a method of content delivery (i.e., online, on radio, on local television, live

production, etc.)

For example, research a popular or controversial topic within A/V production, and create a

production plan for a well-organized, short documentary film or radio news story that explores

expert opinion on both sides of the debate. Sample topics include the portrayal of athletes as

positive role models or the prevalence of violence on television. FN-Reading 234 FN-Wiriting

Sm o oo0T
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Lighting

16) Examine the scientific principles of light, distinguishing among the characteristics of hard light,
diffused light, and incident light. Describe techniques used for manipulating light such as filters,
gels, diffusers, and more. Utilizing these principles and building on techniques learned in A/V
Production I, plan and implement the lighting for a production scene. Steps include planning the
scene and equipment, blocking the scene, setting the lights, and adjusting the white balance of
the camera. i : i i : i :

Physies 4)

17) Analyze how lighting techniques are used to create composition, visual continuity, and mood by
examining case studies of video productions. Examine a given production and formulate a
hypothesis concerning the types and setup of lighting equipment used for the scenes.
Corroborate the hypothesis where possible and illustrate the conclusions in a written narrative
with supporting graphics (such as a lighting set-up diagram). Formulate a strategy for creating a
given mood by studying and citing examples from textbooks, online resources, and results of the

case study. {FN-Reading 2,34, 5-9-TN-Writing 789}
Audio

18) Describe the importance and characteristics of quality audio, drawing conclusions about
production results and implications based on audio quality. Explain the proper techniques for
capturing quality audio for productions. Cite sources employing both scientific and industry

perspectives, briefly justifying why each is valid. FfN-Reading1,2,4-8}

19) Properly set up audio recording equipment and perform a pre-production check. Record an
audio sequence and properly monitor the sound level. Troubleshoot poor sound quality and
interferences by identifying the source of the problem and making corrections. Record quality

sound, both in the studio and on location. {FN-Reading 3,49}

Production Equipment

20) Design the staging and layout of a set. Appropriately integrate lighting, audio, scenery,
costumes, and props according to the script and production plan. In teams, demonstrate the
proper setup and operation of a wide array of production equipment, and rotate roles to
complete the various jobs necessary for a studio and/or remote production. FN-Reading 3}

21) Demonstrate camera operations of advancing skill in studio and field environments including:
a. Selecting proper framing
b. Capturing action footage
c. Using appropriate lens focal length, aperture, and exposure
d. Implementing appropriate recording sequence

{TN-Reading 34}

22) Identify and describe the function of the equipment in a control room. Appropriately use an
audio mixer, switch cameras, and utilize traffic control equipment. Drawing on instructional
manuals and other resources, create a short tutorial video that a beginning A/V production
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student could view to understand the basic functions of a control room. FN-Reading2,3,-4,9;

23) Interpret instructional manuals and other resources to determine and demonstrate routine
maintenance and cleaning procedures to protect and prolong the life of A/V production
equipment. Create a maintenance plan for a given piece of equipment that another peer could

use to perform proper cleaning and storing techniques. {FN-Reading2-3-FN-Writing 4,89}

24) Perform troubleshooting procedures, including researching solutions used by A/V technicians, to
solve basic technical problems involving production equipment. For example, examine a
malfunctioning piece of equipment or improperly set-up network of equipment and determine
the cause of the malfunction. Apply knowledge gained through experience in the course and
employ research procedures to fix the equipment, adjust the settings, and prepare for

production. (FN-Readirg2-3-9}

Post-Production

25) Examine the importance of post-production editing to the A/V production process, and
determine the impact of editing on continuity, performance, emphasis, and pacing. Perform
advancing software operations to edit video and/or audio clips. Build on the skills learned in A/V
Production I (assembling clips for proper sequencing, applying transition effects, and inserting
basic text to enhance video) to complete more sophisticated tasks, including:

a. Adjusting audio levels for balance and emphasis

Using multiple audio sources

Mixing audio for video such as applying sound effects, equalizing, and matching levels

Applying visual effects such as filters, keying, and image control

Creating graphics for video productions such as titles and still images

Exporting and uploading video and/or audio in the appropriate format based on its

planned distribution

Utilize digital editing software to create productions of increasing complexity, such as a

documentary film that incorporates photographs, interviews, narrative voice-over, and other

footage. (FN-Reading-3,9}

~oaogo

Projects

26) Apply the production process to complete video and/or audio projects (independently and in
teams) for a public audience of increasing complexity and of varying type. Demonstrate the
ability to select and use the appropriate equipment and procedures to accomplish project goals.
Create a narrative to promote the production to a targeted audience. For example, write a

synopsis of a short film, as though for a movie listing. {FN-Reading3: TN Wiritihg 24}

27) Reflect on the outcomes of productions created in the course. Evaluate whether the various
elements of the production meet the goals set in the production plan. Additionally, evaluate the
productions of others, assuming the role of a film critic or analyst to write a critical review of a

production, citing evidence to justify claims made. {FN-Reading 9+ TFN-Writing 214,59}
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Portfolio
28) Update materials from coursework to add to the portfolio started in A/V Production I, including

the career plan generated in this course, and continually reflect on coursework experiences.
Include written descriptions of project types and learning outcomes. {FN-Witing4,)

Standards Alignment Notes

*References to other standards include:

N Raading: anne a¥a o

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP
A/V Production Il

S EIAACE e N T Arts, A/V Technology, & Communications
Consultant: Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov
Course Code(s): 6083

Prerequisite(s): A/V Production Il (6050)
Credit: 1-2 credits (See Recommended Credit below)

Grade Level: 11-12

This course satisfies one to two of three credits required for an elective
focus when taken in conjunction with other Arts, A/V Technology, &
Communications courses.

Graduation
Requirements:

Programs of Study and

This is the third course in the A/V Production program of study.
Sequence:

SkillsUSA: http://tnskillsusa.com/

Aligned Student Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov
Organization(s): Technology Student Association (TSA): http://www.tntsa.org

Pamela Grega, (615) 532-6270, Pamela.Grega@tn.gov

Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-learning.

Coordinating Work-
Based Learning:

Available Student

e L. None
Industry Certifications:

Dual Credit or Dual There are no known dual credit/dual enrollment opportunities for this
Enrollment course. If interested in developing, reach out to a local postsecondary
Opportunities: institution to establish an articulation agreement.

Teacher
7 7,71
Endorsement(s): 538,576,597, 710
Required Teacher None
Certifications/Training:
https://tn.gov/education/article/cte-cluster-arts-av-tech

Course Description

A/V Production Il is an applied-knowledge course intended to prepare students to pursue careers and
postsecondary learning in audio/visual production. Students in this course will apply knowledge and
skills from previous courses in the program of study to create productions both independently and in
teams, with the option of participating in a work-based learning experience for additional credit.
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Students will use industry equipment and technology to complete all phases of the production process,
including planning, coordinating, capturing, editing, and distributing productions. Standards in this
course include policies and regulations, independent and collaborative productions, distribution of
media, and the production of live events. Students will continue compiling artifacts for inclusion in their
portfolios, which they will carry with them throughout the full sequence of courses in this program of
study. Upon completion of this course, proficient students will be prepared for a career in audio/visual
production or to transition to a postsecondary program for further study. Stardardsinthis-course-are

anad h Tannaccan a adards-fo nalich N aa A a 2 in Tachn hia nd

Program of Study Application

This is the third course in the A/V Production program of study. Flexibility is built in to offer this course
for either one or two credits, depending on whether or not a student completes an internship. Whether
offered for one credit or two credits, this course can feed into a fourth-level Applied Arts Practicum
course in which students can apply learned skills toward the completion of an in-depth, semester- or
year-long project. For more information on the benefits and requirements of implementing this program
in full, please visit the Arts, A/V Technology, & Communications website

at https://tn.gov/education/article/cte-cluster-arts-av-tech.

Recommended Credit

If standards 1-20 are covered, the course is recommended for one credit. If all standards (1-23) are
covered, the course is recommended for two credits.

Course Standards

Safety

1) Accurately read, interpret, and demonstrate adherence to safety rules, including but not limited
to rules published by the Occupational Safety and Health Administration (OSHA), and state and
national code requirements. Be able to distinguish between the rules and explain why certain

rules apply using domain-specific terminology. {FN-Reading-3,4,6}

2) Explain the intended use of equipment available in the classroom. Demonstrate how to properly
inspect, use, and maintain safe operating procedures with equipment. Review the hazard
assessment checklist from A/V Production | and A/V Production Il and update as needed for
various environments. Incorporate safety procedures and complete a safety test with 100

percent accuracy. {(FN-Reading-3,4}

Policies and Regulations

3) Research and summarize relevant legislation, regulations, and laws regulating audio/visual
production, such as Federal Communications Commission regulations and the Freedom of
Information Act. Discuss the influence of government regulations on various media. {FN-Reading

7 &= I
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4)

Examine labor management processes and agreements used in A/V production fields. Describe
the roles and functions of unions and professional organizations. Explain how such organizations
influence and impact the development of production plans and work production. {FN-Reading2;

34}

Independent Production

5)

6)

7)

8)

9)

Perform research to develop a project idea for a given production type. Prepare a proposal and
storyboard for the proposed project and pitch the idea to industry professionals, clients, and/or
peers. In the presentation, include:

a. Justification of identified production type

b. Determination of the target audience based on research

c. Relevance of the project idea to targeted audience

d. A draft of a written script based on research and appropriate to the purpose

e. Astoryboard illustrating the main ideas of the production
Collect and reflect on constructive feedback from the audience, and incorporate feedback to

develop the production plan. FN-Witing 14,59}

Apply skills and knowledge from previous courses to independently coordinate and complete all
elements of the pre-production, production, and post-production processes in order to create
an original production (as outlined in standard 5) according to identified schedule and intended
purpose (e.g. client requirements).

Assume the role of a producer to coordinate production activities. Log activities in a production
log. Determine the personnel, equipment, and associated costs needed to complete the project,
including anticipated scheduling, coordinating, and managing of crews to complete projects—FN

7Ty 7

Examine characteristics of high quality on-camera performances by reading textbooks and other
resources and by analyzing actual professional video productions. Synthesize research to create
guidelines for on-screen performances. Practice performing on-screen and identify strengths
and areas to improve for future performances, both through personal reflection based on
identified guidelines and by requesting constructive feedback from the instructor and/or peers.

7 7 7

Read and interpret instructional materials to generate special effects and animated elements for
a given production using industry software. Employ the elements of design such as type, color,
and composition to enhance the communication of the theme and message. For example,
create and employ graphical elements consistent with a company’s or broadcasting station’s

branding to appeal to the identified target audience. FN-Reading 2,3, TN-Writing 6}

Collaborative Production

10) Drawing on research conducted in A/V Production Il regarding the roles of individuals within A/V

Page 3

production teams, determine the structure of a production team needed to complete a
classroom production. Draw a diagram to illustrate the breakdown of the team. Create job

descriptions to indicate the responsibilities of every position. {FN-Reading 7 FN-Writing 2,49}



11) Apply skills and knowledge in an authentic production laboratory. Organize a production team;
assign roles based on the strengths of each individual, working collaboratively to set and
complete project goals. Demonstrate professionalism, exercise leadership, and complete tasks
in a timely manner according to the production schedule. FfN-Reading3}

12) Schedule and conduct team project meetings as needed throughout all phases of production,
emphasizing team goals and values. For example, conduct meetings to brainstorm and refine
project ideas, prepare for production, coordinate logistics, address challenges as production is
implemented, and to plan and delegate editing and distribution responsibilities during post-
production.

13) Work in production teams to complete all aspects of the production process including planning,
coordinating, capturing, editing, and distributing a production. Demonstrate advanced skills in
selecting, setting up, and using industry equipment and software. Utilize advanced scheduling
techniques to manage extended projects by developing a Gantt chart, monitoring production
processes, and appropriately adjusting plans in response to problems or delays. {FN-Writing 6}

14) Reflect upon project outcomes, evaluating the results based on project goals. Evaluate team
operations and identify opportunities to improve functioning processes of the team. As a group,
evaluate the effectiveness of production content and implementation based on audience
feedback, ratings, etc. Note constructive and positive feedback received, and incorporate
feedback to improve the outcomes of future projects. FN-Writing 57-9}

Distribution of Media

15) Research outlets for media distribution. Explain the techniques and procedures of online
distribution (e.g., web hosting, streaming, social media), television broadcast and cable
networks, radio broadcast and networks, syndication, and public broadcast. Compare and
contrast each in an infographic or written narrative, citing evidence from the sources consulted.

At ] 7

16) Select a specific media outlet and research in more detail the transmission procedures of that
outlet. For example, analyze methods a local news broadcasting company uses to send
transmissions from a remote site to a studio, and how news broadcasts are transmitted to
viewers.

17) Create a strategy to gather audience feedback utilizing technology. For example, utilize social
media sites to monitor audience feedback posts or create an online survey. Gather and analyze
feedback from audience responses and use it to influence future productions. {FN-Wxriting7-9}

Live Events
18) Analyze the unique procedures and equipment needed to capture and stream/broadcast video

and/or audio productions of live events, such as a sporting event or a performance. Summarize
findings in an informational text, citing research from online resources or industry professionals.

Bl 7T
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19) Drawing on research, plan equipment setup for a live production. For a given event, create
drawings (i.e., location sketches or CAD drawings) to plan the layout of equipment required for
the event including cameras, lighting, audio, intercommunications, and other equipment and its
connection to available electrical sources. While planning, attend to safety considerations such
as the placement of cords and balancing of electrical loads. Use the drawings to develop an
equipment list and determine the personnel required to capture the event. {FN-Reading-3,47

FhlbaEh-ploCRAC)

20) Work in teams to produce live events. Follow proper procedures to set up, use, and tear down
equipment for producing live events in various contexts. Reflect on production outcomes in a
journal and use the reflections to improve future outcomes.

Portfolio

21) Update the portfolio to reflect the cumulative total of all projects undertaken across the
program of study. Continually reflect on coursework experiences and revise and refine the
career plan generated in A/V Production Il. Include written descriptions of project types and

learning outcomes. {FN-Writing 4,5}

Internship Option**

22) Participate in a work-based learning internship experience to develop, practice, and
demonstrate skills outlined in course standards. An internship must follow current Tennessee
Work-Based Learning (WBL) Framework Guidelines.

23) Create and continually update a personal journal to document internship activities. Draw
connections between the experience and course content, thoughtfully reflecting on:
a. Acquired leadership and technical skills
b. Problem-solving techniques and decision-making skills
c. Team member participation in a learning environment
d. Personal career development

R e

24) Upon conclusion of the internship, write an informative essay summarizing the internship
experience and next steps for personal and professional growth. Produce a technology-
enhanced class presentation showcasing highlights, challenges, and lessons learned from the

internship. {FN-Wiiting 24,6}

** Although a hands-on experience in work-based learning (WBL) is most ideal, it is recognized that not
all students will be able to be placed in a company setting. Internship activities may take the form of
work-based learning (WBL) opportunities (such as internships, cooperative education, service learning,
and job shadowing) or industry-driven project-based learning. These experiences must comply with the
Work-Based Learning Framework guidelines established in SBE High School Policy 2.103. As such, to earn
two credits, this course must be taught by a teacher with an active WBL Certificate issued by the
Tennessee Department of Education and must follow policies outlined in the Work-Based Learning
Policy Guide available online at https://tn.gov/education/topic/work-based-learning. The Tennessee
Department of Education provides a Personalized Learning Plan template to ensure compliance with the
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Work-Based Learning Framework, state and federal Child Labor Law, and Tennessee Department of
Education policies, which must be used for students participating in WBL opportunities.

Standards Alignment Notes

*References to other standards include:

N Raading: anne a¥a o

e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing

specific career readiness skills.
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TENNESSEE DEPARTMENT OF

EDUCATION

FIRST TO THE TOP

Applied Arts Practicum

Primary Career Cluster:
Consultant:

Course Code:
Prerequisite(s):

Credit:

Grade Level:

Graduation Requirement:

Programs of Study and
Sequence:

Aligned Student
Organization(s):

Coordinating Work-Based
Learning:

Available Student
Industry Certifications:

Dual Credit or Dual
Enrollment Opportunities:

Teacher Endorsement(s):

Required Teacher
Certifications/Training:

Teacher Resources:

Arts, A/V Technology, & Communications
Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

6158

Minimum of 2 credits in an Arts, A/V Technology, & Communications
program of study.

1

12

This course satisfies one of three credits required for an elective focus
when taken in conjunction with other Arts, A/V Technology, &
Communications courses.

This is the fourth course in the Digital Arts & Design and A/V Production
programs of study.

SkillsUSA: http://tnskillsusa.com/

Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov
Technology Student Association (TSA): http://www.tntsa.org

Pamela Grega, (615) 532-6270, Pamela.Grega@tn.gov

Teachers who hold an active WBL certificate may offer placement for
credit when the requirements of the state board’s WBL Framework and
the Department’s WBL Policy Guide are met. For information,

visit https://tn.gov/education/topic/work-based-learning.

None

There are no known dual credit/dual enrollment opportunities for this
course. If interested in developing, reach out to a local postsecondary
institution to establish an articulation agreement.

A/V Production- 538, 576, 597, 710 Digital Arts & Design- 152, 153, 230,
311, 435, 436, 475, 476, 516, 519, 520, 521, 537, 538, 543, 583, 711 and
ADDA Certified Digital Designer or NOCTI Advertising & Design or Adobe
Certified Expert

If students are assigned in work-based learning settings, teachers must
attend WBL training and earn the WBL Certificate provided by the
Tennessee Department of Education.

https://tn.gov/education/article/cte-cluster-arts-av-tech
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Course Description

The Applied Arts Practicum is a capstone course intended to provide students with the opportunity to
apply the skills and knowledge learned in previous Arts, A/V Technology, & Communications courses
within a professional, working environment. In addition to developing an understanding of the
professional and ethical issues encountered by professionals in these careers, students learn to refine
their skills in problem solving, research, communication, teamwork, and project management through
the completion of a course-long project. The course is highly customizable to meet local system needs.
Instruction may be delivered through school laboratory training or through work-based learning
arrangements such as internships, service learning, and job shadowing. Upon completion of the
practicum, proficient students will be prepared to pursue postsecondary study in arts, A/V technology,
or communications programs; or seek additional training or employment with the aid of the portfolio,
which documents the student’s work completed throughout the program of study. Standards-in-this

o a a anad with Tannaccaan a ndardsfo n h aa A g a s in Tachn

Work-Based Learning Framework

Practicum activities may take the form of work-based learning (WBL) opportunities (such as internships,
cooperative education, service learning, and job shadowing) or industry-driven project-based learning.
These experiences must comply with the Work-Based Learning Framework guidelines established in SBE
High School Policy 2.103. As such, this course must be taught by a teacher with an active WBL Certificate
issued by the Tennessee Department of Education and follow policies outlined in the Work-Based
Learning Policy Guide available online at https://tn.gov/education/topic/work-based-learning. The
Tennessee Department of Education provides a Personalized Learning Plan template to ensure
compliance with the Work-Based Learning Framework, state and federal Child Labor Law, and
Tennessee Department of Education policies, which must be used for students participating in WBL
opportunities.

Program of Study Application

This is the fourth course in the Digital Arts & Design and A/V Production programs of study. For more
information on the benefits and requirements of implementing these programs in full, please visit the
Arts, A/V Technology, & Communications website at https://tn.gov/education/article/cte-cluster-arts-
av-tech.

Course Standards
Safety

1) Accurately read, interpret and demonstrate adherence to safety rules, including but not limited
to rules published by the Occupational Safety and Health Administration (OSHA), and state and
national code requirements. Be able to distinguish between the rules and explain why certain

rules apply. FN-Reading 3,46}

2) Identify and explain the intended use of safety equipment available in the studio or on the
jobsite. Demonstrate how to properly inspect, use, and maintain safe operating procedures with
equipment. If assigned to a school laboratory, incorporate safety procedures and complete a
safety test with 100 percent accuracy. If assigned to work-based learning, follow all applicable
safety requirements and guidelines outlined by the company and document completion of
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training topics on the appropriate work-based learning and work site forms. {FN-Reading34-:
TN-Writing 4 )

Postsecondary and Career Preparation

3)

4)

5)

6)

7)

8)

Page 3

Research and select a company or organization for a project in an arts, A/V technology, or
communications field. Cite specific textual evidence from the organization’s literature, as well as
independent news articles, to summarize:

a. The mission and history of the organization
Headquarters and organizational structure
Products or services provided
Credentials required for employment and how they are obtained and maintained
Policies and procedures
Reports, newsletters, and other documents published by the organization
Website and contact information

]

sl 7

Interview supervisors and other employees in a work environment to identify appropriate
methods of pursuing education and employment in the given industry, and determine what
knowledge, skills, and educational credentials are required in the given workplace setting.

Summarize the interviews in an informative narrative. {FN-Reading 23,69 FN-Wiiting 29}

Apply learning experiences throughout the course to review and update the education and
career plan based on the knowledge and feedback acquired. Proactively identify areas of
strength and opportunities for professional growth, encourage and act on feedback from peers,
supervisors, and customers, and seek and use resources to improve skills—{FN-Reading-4-—TN

M-S0

Search for the resumes of arts, A/V technology, and communications professionals retrieved
from the websites of companies, organizations, or professional networks. Discuss what is
typically included in the resumes of these professionals, compare and contrast several
examples, and create a personal resume modeled after elements identified in the search. {fN

17 I

Conduct a job search and simulate the experience by researching local employment options. In
preparation for a future career in arts, A/V technology, and communications, compose a cover
letter highlighting relevant experience and skills from the resume for a specific job posting. {FN

Reading 7 TN-Writing 24

Participate in a mock interview. Prior to the interview, research tips on dress and grooming,
most commonly asked interview questions, appropriate conduct during an interview, and
recommended follow-up procedures. Highlight sample work compiled in the portfolio that
illustrates mastery of specific skills attained throughout the program of study. Upon completion
of the interview, write a thank you letter to the interviewer in a written or email format. N

7 ]



Transferring Course Concepts to Practicum

9) Apply skills and knowledge from previous courses in an authentic work-based learning
internship, job shadow, or classroom-based industry project. Where appropriate, develop,
practice, and demonstrate skills outlined in previous courses. {FN-Reading-2-3}

10) Work with the supervising teacher and work-based learning supervisor (if applicable) to develop
a personalized student-learning plan, in accordance with approved policies, to address the
methods for practicing and demonstrating each of the skills identified in the pre-requisite Arts,
A/V Technology, & Communications course standards. Relate how each skill apphes toa
placement in the workplace or in-class setting.

9}

11) As part of a course project, develop a comprehensive project plan to guide all work based on
project planning techniques used in prior coursework. Collaboratively update the plan to reflect
unexpected changes in conditions or capacity. For example, demonstrate the ability to
reschedule an activity if there is a technical issue with equipment due to unforeseen

circumstances. {(FN-Reading-3,-47-9-TFN-Writing 2,57}

12) Create and continually update a personal journal to document skills learned during the
practicum and draw connections between the experience and previous course content by
reflecting on:

a. Tasks accomplished and activities implemented

b. Positive and negative aspects of the experience
c. How challenges were addressed
d. Team participation in a learning environment
e. Comparisons and contrasts between classroom and work environments
f. Interactions with colleagues and supervisors
g. Personal career development
h. Personal satisfaction
TN-Writing 2 4)

Business Skills and Project Management

13) In teams, develop and successfully implement a suite of project management tools and
processes to aid in the completion of the course project. (If participating in a work-based
learning arrangement, apply tools and processes to satisfy placement requirements.)
Demonstrate the ability to divide roles and responsibilities among team members, track
progress toward goals, and satisfy client specifications as would a director, producer, or
executive member of a production team. For example, assign tasks and monitor deliverables

using a Gantt chart or other tracker. {FN-Reading 7N Writing 4}
Portfolio
14) Update materials from coursework to add to the portfolio begun in the introductory course. The
portfolio should reflect thoughtful assessment and evaluation of the progression of work

involving the application of project management skills specific to the industry. The following
documents will reside in the career portfolio:
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a. Career plan
b. Resume
c. List of responsibilities undertaken through the course
d. Artifacts of project outcomes (such as storyboards, production schedules, and videos)
e. Periodic journal entries reflecting on tasks and activities
f. Feedback from instructor and/or supervisor based on observations
g. Transcripts or other evidence of certifications obtained throughout the program of
study
(EN-Writing 4-5)

15) Synthesize best representations of all coursework in the program of study to create a cohesive
professional webpage, digital portfolio, or video exemplifying personal accomplishments.
Develop a plan to distribute the electronic portfolio as part of a career job search and/or

application to a postsecondary institution. {FN-Reading 3-8 FN-Writing 4,9}
Communication of Project Results

16) Apply all steps of the production or design process to successfully complete projects as outlined
in the course project plan. Demonstrate the ability to communicate results over the course of
the project’s duration. Produce a memo documenting the progress of the project and evaluating
the final product as though writing to studio executives or project funders. Upon completion of
the course, stage a live production, public screening, or other showcase to share the final

product, if applicable within the work-based learning placement. {FN-Reading1,2,3-4,57%-8;

7 )y &y Iy

17) Upon completion of the practicum, develop a technology-enhanced presentation showcasing
highlights, challenges, and lessons learned from the experience. The presentation should be
delivered orally, but supported by relevant artifacts, such as storyboards, casting videos, scripts,
or screenshots of the finished product. Throughout the presentation, justify decisions and assess
the quality of the work. Prepare the presentation in a format that could be presented to both a
technical and a non-technical audience, as well as for a career and technical student

organization (CTSO) competitive event. {FN-Readirg1-3-74-5FN-Writing 24,569}

Standards Alighment Notes

*References to other standards include:
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e P21: Partnership for 21st Century Skills Framework for 21st Century Learning
0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

FIRST TO THE TOP

Foundations of Fashion Design

Primary Career Cluster:
Consultant:

Course Code(s):
Prerequisite(s):

Credit:

Grade Level:

Graduation Requirements:

Programs of Study and
Sequence:

Aligned Student

Organization(s):

Coordinating Work-Based
Learning:

Available Student Industry
Certifications:

Dual Credit or Dual
Enrollment Opportunities:

Teacher Endorsement(s):

Required Teacher
Certifications/Training:

Teacher Resources:

Course Description

Arts, A/V Technology & Communications

Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov

6120

Visual Art | (3501)
1

10

This course satisfies one of three credits required for an elective focus
when taken in conjunction with other Arts, A/V Technology &
Communications courses.

This is the second course in the Fashion Design program of study.

Family, Career and Community Leaders of America

(FCCLA): http://www.tennesseefccla.org

Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov
Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-
learning.

None

There are no known dual credit/dual enrollment opportunities for this
course. If interested in developing, reach out to a local postsecondary
institution to establish an articulation agreement.

050, 051, 059, 154, 450, 452
None

https://tn.gov/education/article/cte-cluster-arts-av-tech

Foundations of Fashion Design introduces students to the rich history of the fashion industry and the
basic design principles that are integral to its operation. This course studies the history of the fashion
industry, elements and principles of design, textile history and composition, as well as basic construction
principles. Upon completion of this course, proficient students will be able to demonstrate basic

garment production and will create artifacts for inclusion in a portfolio, which will continue to build
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throughout the program of study. Standards-in-this-course-are-aligned-with-Fennessee-State-Standards
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Program of Study Application

This is the second course in the Fashion Design program of study. For more information on the benefits
and requirements of implementing this program in full, please visit the Arts, A/V Technology and
Communications website at https://tn.gov/education/article/cte-cluster-arts-av-tech.

Course Standards
Occupational Safety

1) Demonstrate the ability to comply with personal and environmental safety practices associated
with textile applications: the use of adhesives; hand tools; machines; and the handling, storage,
and disposal of chemicals/materials in accordance with local, state, and federal safety and
environmental regulations.

a. Inspect, maintain, and employ safe operating procedures with tools and equipment.

b. Adhere to responsibilities, regulations, and Occupational Safety & Health Administration
(OSHA) policies regarding reporting of accidents and observed hazards, and regarding
emergency response procedures.

¢. Maintain a record of written safety examinations and equipment examinations for
which the student has passed an operational checkout by the instructor.

T 7
Career Investigation

2) Identify and analyze career pathways within the Fashion Design program of study. Cite
supporting evidence from multiple sources (such as interviews with fashion design professionals
retrieved from industry magazines) to summarize the essential knowledge and skills required for
these careers. Complete one or more career aptitude surveys, analyze the results, and compose
an essay describing the relationships between personal career aptitudes and careers in fashion
design. i : i :

3) Compile and analyze real-time and projected labor market data from public sources such as the
U.S. Bureau of Labor Statistics to investigate local and regional occupational opportunities and
trends in the fashion design industry. Synthesize collected data to develop a graphic illustration
comparing occupations by education requirements, job availability, salaries, and benefits. {FN\

T ]

History and Development of Fashion Design

4) Synthesize research from informational texts, including fashion magazines and textbooks, to
create an annotated timeline or visual graphic emphasizing significant time periods within
fashion design dating from the beginning of civilization to the present. Using descriptive text,
interpret the cultural, social, economic, and technological factors that have influenced fashion

development and design. {FN-Reading2-9:- TN Wiriting 2-4,7-9--FACS16)
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5)

6)

Explore theories of fashion dynamics and forecasting, and compose an informative essay that
illustrates the five stages of the fashion cycle concept:

a. Introduction

b. Rise in popularity

c. Peak of popularity

d. Decline in popularity

e. Rejection
Investigate major paradigms (i.e. Circle, Pendulum) in fashion history and critique whether the

fashion cycle model helps explain major paradigm shifts over time.{FN-Reading 9+ TFN-Writinrg2;
A ACEae)

Analyze the importance of clothing and fashion in contemporary society as they relate to
cultural, economic, and political realities in a variety of contexts around the globe. Investigate
the influences of modern fashion designers; discuss how a society’s customs and preferences
influence what is fashionable to certain populations. Create an informational artifact that
identifies significant contributions from these designers to the fashion industry. {FN-Reading9;

7 Ty

Elements and Principles of Design

7)

8)

Page 3

Compare and contrast the elements and principles of design in visual arts and examine their
interrelationships. Analyze the elements and principles of design in the context of fashion by
evaluating their purpose and application in apparel and accessories.

Elements:
a. Line
b. Shape
c. Proportion
d. Color theory and basic schemes
e. Texture
Principles:
a. Unity
b. Harmony
c¢. Formal and informal balance
d. Rhythm
e. Contrast
f. Emphasis
g. Gradation
(FACS16)

Analyze the color wheel and apply concepts of color theory to the development of fashion specs
for a real or invented clothing line. Identify techniques that achieve desired hues, values, and
intensities. Demonstrate the ability to color mix apparel and accessory samples in various color

systems. {FN-Reading-3:-FACS-16)}



History and Development of Textiles

9) Examine the historical development of processes and techniques in textile design and
production. Using descriptive text, summarize the evolution of trends in textile colors, textures,
and prints used in fashion design. Identify textile technologies that have influenced apparel

design, production, merchandising, and sales. {FN-Reading2-FN-Writing 4, FACS16)}

10) Analyze research from multiple sources such as technical journals to summarize the typical
products made out of textiles in the apparel industry. Compare and contrast determining factors
for textile suitability and applications for a variety of commercial purposes. {FN-Reading2,7-9;

TR p g O RACE T

11) Examine the progression of ethical practices in the textile and apparel industry, using historical
records found in textbooks or other sources. Evaluate current ethical issues affecting the fashion
industry, included but not limited to: knockoff products/designer forgeries, shoplifting,
sweatshop labor, provocative advertising, and body image. Compose an argument, including
development of claim(s) and counterclaim(s), debating the sociological and economic impacts of

these issues on the fashion industry. {FN-Reading-8; FN-Writing 149 FACS16)

Textile Applications

12) Identify common fibers and describe their associated characteristics and applications. Perform
swatch tests to analyze and evaluate fiber characteristics, including their aesthetic features as

well as mechanical and chemical properties. {FACS-16)}

13) Analyze characteristics of natural and synthetic fibers. Compare and contrast natural and
synthetic textiles with regard to performance, dying, printing, and finishing processes.
Determine the suitability of various textiles for specific applications. {FN-Reading9;

AZELE)

14) Identify common fabrics and examine basic textile fabrication processes. Research and
summarize technical sources such as industry manuals or manufacturers’ quality control
protocol to develop a list of general instructions for the selection, evaluation, use, and care of

fabrics used in fashion design. {FN-Reading 2, FN-Writirg 4,79, FACS16}

15) Review informational resources identifying textile and apparel industry standards that promote
quality control in apparel manufacturing. Compose an informative essay citing specific textual
evidence that critiques the effectiveness and implications of these standards on product quality,

cost, and supply chain dynamics. FN-Reading1-TN-Writing 2,-4,-9- FACS16)}

Principles of Construction

16) Demonstrate basic garment construction skills and techniques. Demonstrate proficiency in
proper pressing, fitting, alteration, finishing, and embellishment for quality garment
construction. Demonstrate the appropriate use, selection, and maintenance of equipment,

tools, and sewing supplies for the construction of apparel. (FN-Reading3;-FACS16}
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17) Demonstrate proficiency in basic pattern design and drafting techniques by designing and
creating an original garment pattern. Compare and contrast skill requirements for manual and

computer-aided pattern design and drafting methods. (FN-Reading-3;-FACS-16)
Standards Alignment Notes

*References to other standards include:

e FACS: National Standards for Family and Consumer Sciences Education, Second Edition: National
Association of State Administrators of Family and Consumer Sciences, FACS.
e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

FIRST TO THE TOP
Fashion Design

Primary Career Cluster:
Consultant:

Course Code(s):
Prerequisite(s):

Credit:

Grade Level:

Graduation Requirements:

Programs of Study and
Sequence:

Aligned Student

Organization(s):

Coordinating Work-Based
Learning:

Available Student Industry
Certifications:

Dual Credit or Dual
Enrollment Opportunities:

Teacher Endorsement(s):

Required Teacher
Certifications/Training:

Teacher Resources:

Arts, A/V Technology & Communications
Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov
6008

Foundations of Fashion Design (6120)
1
11

This course satisfies one of three credits required for an elective focus
when taken in conjunction with other Arts, A/V Technology &
Communications courses.

This is the third course in the Fashion Design program of study.

Family, Career and Community Leaders of America

(FCCLA): http://www.tennesseefccla.org

Tracy Whitehead, (615) 532-2804, Tracy.Whitehead@tn.gov
Teachers are encouraged to use embedded WBL activities such as
informational interviewing, job shadowing, and career mentoring. For
information, visit https://tn.gov/education/topic/work-based-

learning.

None

There are no known dual credit /dual enrollment opportunities for this
course. If interested in developing, reach out to a local postsecondary
institution to establish an articulation agreement.

050, 051, 059, 154, 450, 452
None

https://tn.gov/education/article/cte-cluster-arts-av-tech

Course Description

Fashion Design is an applied-knowledge course intended to prepare students to pursue careers in the
fashion industry. Building on the knowledge acquired in Foundations of Fashion Design, this course
places special emphasis on apparel manufacturing and merchandising, marketing applications, and
product and service management. In addition, students will explore trends in fashion design and engage
with industry-specific technologies used to produce a variety of fabrics, garments, and accessories. Upon
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completion of this course, proficient students will have created an original fashion collection. Standards

N +h - e are aliecnadwith Tannascae o ndards for Enalish nouaga A Q o 7 in

Program of Study Application

This is the third course in the Fashion Design program of study. For more information on the benefits
and requirements of implementing this program in full, please visit the Arts, A/V Technology and
Communications website at https://tn.gov/education/article/cte-cluster-arts-av-tech.

Course Standards
Occupational Safety

1) Demonstrate the ability to comply with personal and environmental safety practices associated
with textile applications: the use of adhesives; hand tools; machines; and the handling, storage,
and disposal of chemicals/materials in accordance with local, state, and federal safety and
environmental regulations.

a. Inspect, maintain, and employ safe operating procedures with tools and equipment.

b. Adhere to responsibilities, regulations, and Occupational Safety & Health Administration
(OSHA) policies regarding reporting of accidents and observed hazards, and regarding
emergency response procedures.

c. Maintain a portfolio record of written safety examinations and equipment examination
for which the student has passed an operational checkout by the instructor. Compare
occupational safety skills included in the portfolio to safety skills designated in authentic
career postings.

Merchandising and Promotion

2) Evaluate data from multiple sources, including textbooks and fine art books, to support analysis
of the psychological characteristics of colors. For example, compare and contrast warm and cool
color palettes. Craft an argument examining the effects on consumer preferences and buying
trends when color psychology is employed in the marketing of fashion products. Assess the
implications for the selection of fabrics for apparel and accessory design. {FN-Reading 78N

7 Ty

3) Identify fundamental techniques and design concepts of fashion merchandise presentation.
Research the influence of visual merchandising on consumer purchase decisions. Create a
checklist to appraise visual displays for effective and efficient use of display space, lighting, and
merchandise. Apply principles of visual merchandise organization by creating an original

merchandise display. {FN-Reading 3 FN-Wiriting 47-FACS16)}

4) Design a visual representation of a store layout incorporating aesthetic considerations of
merchandise, services, and customers. Assess how point of view or purpose of the store layout
affects content, style, and color choices. Store layout representation could include:

a. Freeflow Layout
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5)

6)

b. Grid Layout

c. Spine Layout
d. Loop Layout
e. Parallel Layout

Examine the importance of establishing and maintaining merchandise flow processes and
strategies for successful management of merchandise logistics. Compare and contrast the role
of merchandise flow in evaluating and responding to the needs of the business and consumers.

hPeading O+ RACE S

Identify promotion strategies used in the fashion industry for communication of product
information. Consult sample catalogues, professional commentary, shopping apps, and related
print and digital sources to determine the impact of technology and social media on fashion

marketing and promotion. {FN-Reading 79, FN-Wiriting-8;-FACS-16}

Product and Service Management

7)

Categorize types of retail clothing stores based on size, company organization (traditional,
catalogue, internet), and range of products (variety or specialized). Examine how these retail
stores operate within an integrated supply chain, using software such as Electronic Point of Sale
(EPSO). Assess how the target population of a store shapes the content and style of the products

it sells. {IN-Reading 2, 7-FACS-16)}

Analyze principles of merchandise planning and buying and explain how they relate to each
other and the fashion industry as a whole. Use merchandise planning software solutions to
coordinate a buying plan that includes the following elements:

a. Selection of merchandise

b. Establishment of retail prices

c. Ongoing ordering processes

d. Management of supplier relationships
e. Strategic merchandising

f. In-store advertising

Marketing and Trends in Fashion Design

9)

Page 3

Identify basic principles of marketing, including but not limited to market analysis, planning,
implementation, and control. Create a checklist of common marketing plan components (e.g.,
marketing objectives, customer analysis, marketing strategies, and tactics). Evaluate data and
conduct an original fashion design analysis for a real or invented clothing line using the four
basic elements of a fashion marketing plan:

a. Product development

b. Price

c. Distribution management

d. Promotions and communications

7 ]



10) Examine components of market analysis and trends research related to fashion design (i.e.,
season, target market, colors, fabrics, texture, usage). Analyze how and why individuals, events,
and ideas develop and interact to create seasonal fashion trends. Research and interpret
technical data to forecast trends in fashion and identify target markets. {FfN-Reading-8:FN

Mileiting L0 FACS 1L

11) Analyze the demographics of target markets to predict consumer requirements and
preferences. Integrate research and analysis data to create original fashion collections for
domestic and global markets using computer-aided design applications. {FN-Reading-8;-TFN

12) Create a comprehensive seasonal buying plan using industry-related budget designing software.
Formulate basic budget functions including the following elements: planning process, buy
quantity, and benchmarks for progress evaluation and plan adjustment. {FN-Writing 2 TN-Math
PCeFACS A

13) Create a window presentation for a retail store incorporating an original garment design and
accessories. Create modified display options to accommodate different seasons, events, and

customer demographics. {FACS-16)}

Creation of Fashion Collection

14) Drawing on current and historic trends in the color, texture, and print of fabrics used for
garment designs, develop a collection of apparel and accessories for different lifestyles and
seasons using hand sketches or computer-aided design. {FACS16)}

15) Justify the use of certain fabrics and trims for the needs of selected target markets and garment
functionalities, citing market research or industry journals to support decisions. Analyze how
properties of fabrics affect garment performance and cost. Compose an informative
presentation from textile choices through the product development for a chosen target market.

’ ’ ’ 7

16) Compile a list of materials required for a presentation board featuring a wide range of material
samples. Evaluate sample elements to determine the most effective combination for creating a
comprehensive fashion collection using a variety of colors, fabrics, sketches, and/or industry

software designs. {(FN-Reading 27 FN-Writing 4,-8:-FACS16)

17) Assemble a presentation board that incorporates a collage of color samples, fabrics, and
sketches, mounted with color renderings that logically present a particular fashion collection by
color or style of design. Create a name for each garment in the collection for tracking and
communication to potential clients. {FACS16)}

18) Compose and present a clear and coherent written justification for the presentation board that
explains the principles of design, choice of samples, and analysis of the fashion collection. {FN

Mleiting - FACS1EL

19) Construct one or more garments from one of the student-designed collections developed in
previous standards. Demonstrate basic garment construction skills and techniques, using
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samples provided on the presentation board. Demonstrate proficiency in proper pressing,
fitting, alteration, finishing, and embellishment for quality garment construction. Demonstrate
the appropriate use, selection, and maintenance of equipment, tools, and sewing supplies for

the construction of apparel. FN-Reading3--FACS16)}
Standards Alignment Notes

*References to other standards include:

NRaadin

e FACS: National Standards for Family and Consumer Sciences Education, Second Edition: National
Association of State Administrators of Family and Consumer Sciences, FACS.
e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically alignhed, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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TENNESSEE DEPARTMENT OF

FIRST TO THE TOP

Advanced Fashion Design

Primary Career Cluster:
Consultant:

Course Code(s):
Prerequisite(s):

Credit:

Grade Level:

Graduation Requirements:

Programs of Study and
Sequence:

Aligned Student

Organization(s):

Coordinating Work-Based
Learning:

Available Student Industry
Certifications:

Dual Credit or Dual
Enrollment Opportunities:

Teacher Endorsement(s):

Required Teacher
Certifications/Training:

Teacher Resources:

Course Description

Arts, A/V Technology & Communications

Rachel Allen, (615) 532-2835, Rachel.Allen@tn.gov
6009

Fashion Design (6008)

1
12

This course satisfies one of three credits required for an elective focus
when taken in conjunction with other Arts, A/V Technology &
Communications courses.

This is the fourth and final course in the Fashion Design program of
study.

Family, Career and Community Leaders of America

(FCCLA): http://www.tennesseefccla.org/

Tracy Whitehead, (615) 532-2804, Tracy.Whitehead @tn.gov
Teachers who hold an active WBL certificate may offer placement for
credit when the requirements of the state board’s WBL Framework
and the Department’s WBL Policy Guide are met. For information,
visit https://tn.gov/education/topic/work-based-learning.

None

There are no known dual credit/dual enrollment opportunities for this
course. If interested in developing, reach out to a local postsecondary
institution to establish an articulation agreement.

050, 051, 059, 154, 450, 452
None

https://tn.gov/education/article/cte-cluster-arts-av-tech

Advanced Fashion Design is the capstone course in the Fashion Design program of study. This course is
designed to prepare students for further education and careers in the fashion industry. Through
exposure to crucial business activities such as project management and product promotion, students
will acquire advanced skills related to business professionalism, ethics, policies, and communication in
the fashion industry. In addition, students complete a capstone project during which they will create
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artifacts to include in a professional portfolio. While not required, student internships can provide an
alternative route for students to master required course standards. Students who have the opportunity
to participate in internships may be responsible for the following tasks: assisting in client presentations,
resource updating and vendor management, assisting designers, and participating with design teams.
Upon completion of this course, proficient students will have artifacts of original fashion designs in a
portfolio and will understand basic project management skills. Standardsinthis-course-are-alighed-with

Program of Study Application

This is the fourth and final course in the Fashion Design program of study. For more information on the
benefits and requirements of implementing this program in full, please visit the Arts, A/V Technology
and Communications website at https://tn.gov/education/article/cte-cluster-arts-av-tech.

Course Standards

Occupational Safety

1) Demonstrate the ability to comply with personal and environmental safety practices associated
with textile applications: the use of adhesives; hand tools; machines; and the handling, storage,
and disposal of chemicals/materials in accordance with local, state, and federal safety and
environmental regulations.

a. Inspect, maintain, and employ safe operating procedures with tools and equipment.

b. Adhere to responsibilities, regulations, and Occupational Safety & Health Administration
(OSHA) policies regarding reporting of accidents and observed hazards, and regarding
emergency response procedures.

c. Maintain a portfolio record of written safety examinations and equipment examination
for which the student has passed an operational checkout by the instructor.

Professionalism and Ethics in Fashion Design

2) Collaboratively develop a professionalism rubric with performance indicators for each of the
following professional attributes required within the fashion design industry:

Creative design skills

Ethical fashion business practices

Honesty

Respect

Communication

Responsibility

(FACS-16}

SO oo T o

3) Examine the Ethical Trading Initiative (ETI) and summarize its governance, mission, and
strategies. Synthesizing popular commentary and scholarly perspectives on the Initiative and its
effectiveness assess the domestic and global significance and implications of ETI’s Base Code on
the textile industry and clothing market. Apply principles from the ETI Base Code to compose a

Page 2


https://tn.gov/education/article/cte-cluster-arts-av-tech

4)

personal code of ethics to follow in the fashion design industry. {FN-Reading2-9-TN-Writing 4,
Z-EACS 16}

Examine current and emerging ethical issues related to the fashion design industry (e.g., fur
debate, unethical labor practices, and fashion-inspired body-image disorders). Choose one such
issue and develop a claim about its impact on the fashion industry’s image. {FN-Readirg 78N

R

Project Management

5)

6)

7)

Interpret and apply basic components of business plans to design and complete a
comprehensive business plan for a specific fashion line. Generate formal strategies for
marketing, financing, manufacturing, and labor in the context of domestic and global markets.

PR Reading R RACELE)

Create an outline that illustrates the basic components of project budgets commonly used in
fashion design proposals (e.g., itemized budgets, non-itemized budgets, fixed budgets, and
flexible budgets). Implement outline components to generate a comprehensive budget for a

potential seasonal fashion line. (FN-Reading-3:- TN Writing 4:-FACS16)

Examine how businesses in the fashion design industry conduct project management processes.
Compare and contrast components of project management models gathered from case studies
of major or local designers. Generate a project management template that addresses the
objectives required for organizing and producing a fashion show. {FN-Reading 79 FN-Writing 4,
8;-FACS-16)

Capstone Project

8)

9)

Demonstrate the application of advanced fashion design knowledge and skills to create a
comprehensive, original fashion line with at least 10 pieces. Incorporate design and fabrication
skills, technology applications and market indicators (e.g., trends, forecasting, target markets) to
plan, problem-solve, and attain project goals. Project components may include but are not
limited to the following:

a. Utilize computer-aided design software to illustrate project elements

b. Create 3-Dimensional models of project elements

c. Select and use appropriate materials and methods to fabricate project apparel

d. Create a design narrative board using textile samples and fashion sketches

(FACS16}

Research the effects of brand strategies on creating product identity and enhancing sales.
Examine print and digital resources to compare brand strategies used in fashion design; develop

an original business logo and designer label for the fashion line. FN-Reading 7 TN-Writing 4,7
FACS 16}

10) Summarize the main elements of a promotional mix and examine promotional activities specific
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to the fashion design industry. Develop and implement a promotional campaign to strategically
position and publicize the fashion line. Produce and deliver a technology-enhanced presentation



of the promotional plan for the fashion collection that could be translated into a runway fashion

show. {FN-Reading 2; TN-Writing 4,6 FACS16)

Career Portfolio

11) Compile important artifacts that represent professional skills and personal style to create a
professional portfolio and accompanying electronic representation. Develop a plan to distribute
the electronic portfolio as part of a career job search and/or as admission to a postsecondary

design institution. {FN-Reading1,-8; FN-Witing 4,9 FACS16}
Internship Option**

12) Participate in a work-based learning internship experience to develop, practice, and
demonstrate skills outlined in standards above. Internship should follow current Tennessee

work-based learning guidelines as appropriate.

13) Create and continually update a personal journal to document internship activities. Draw
connections between the experience and course content, thoughtfully reflecting on:
a. Acquired leadership and technical skills
b. Problem-solving techniques and decision-making skills
c. Team member participation in a learning environment
d. Personal career development

R e

14) Upon conclusion of the internship, write an informative essay summarizing the internship
experience and next steps for personal and professional growth. Produce a technology-
enhanced class presentation showcasing highlights, challenges, and lessons learned from the

internship. FN-Witing 246}

** Although a hands-on experience in work-based learning (WBL) is the most ideal, it is recognized that
not all students will be able to be placed in a working establishment. If a student is placed, then the
experience would follow the requirements of the state board’s WBL Framework and the Department’s
WBL Policy Guide. For information, visit https://tn.gov/education/topic/work-based-learning.

Standards Alighment Notes

*References to other standards include:

N Raosdinga:
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e FACS: National Standards for Family and Consumer Sciences Education, Second Edition: National
Association of State Administrators of Family and Consumer Sciences, FACS.
e P21: Partnership for 21st Century Skills Framework for 21st Century Learning

0 Note: While not all standards are specifically aligned, teachers will find the framework
helpful for setting expectations for student behavior in their classroom and practicing
specific career readiness skills.
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students prepare for the growing complexities of the business world by examining basic principles of
business, marketing, and finance in addition to exploring key aspects of leadership, ethical and social
responsibilities, and careers. Students’ academic skills in communications, mathematics, and economics are
reinforced with activities modeled in the context of business topics. Upon completion of this course,
proficient students will be equipped with the foundational skills to succeed in any of the Business,
Marketing, or Finance programs of study and will be prepared to make an informed decision regarding which
pathways they would like to pursue in high school. Standards-in-this-course-arealighed-with-Tennessee

Program of Study Application

This is the foundational course for all Business Management & Administration, Marketing, and Finance
programs of study. For more information on the benefits and requirements of implementing these
programs in full, please visit the Business Management & Administration, Marketing, and Finance career
cluster websites available here: https://tn.gov/education/topic/career-clusters.

Course Standards
Career Exploration of Business Management, Finance, and Marketing Careers

1) Explore careers in each of the Business Management & Administration, Finance, and Marketing
pathways. For each of these career clusters, research the job descriptions and typical activities of
major professions such as chief executive officer, accountant, real estate agent, advertising
specialist, branch manager, wealth management/trust officer, and more. Produce a career
pathways chart or other graphic detailing the aptitudes and training required for careers of
interest. For example, outline the typical skills and training required to become a human relations
manager, including personal aptitudes, postsecondary credentials, and licensing. Upon completion
of the chart, conduct a self-assessment of aptitudes, interests, and personality aligned to careers;
then devise a tentative career plan to reach employment goals based on the research conducted.

Bl 7

2) Conduct a job market search for one of the careers selected in the preceding standard by
browsing print and online job boards and vacancy announcements. Consider factors such as local
industry needs, projected annual openings, and prospects for growth when researching specific
occupations. Synthesize findings to create a report comparing three or more job openings within
the selected career, based on the following criteria: (1) education/certification requirements, (2)
recommended years of experience, (3) salary and benefits, and (4) expected roles and

responsibilities outlined in the vacancy announcement. {FN-Reading-1-4,- 9 FN-Witing 47}

3) Research the management skills required of individuals in order to be productive members of
society. Identify the specific skills related to time management, organizational planning,
teamwork, and professionalism necessary for success in the workplace.

4) Research the development of self-esteem and self-image in individuals. Create a list of factors that

promote and hinder the development of positive self-esteem and self-image. Formulate a plan to
build/improve self-esteem in a class project or school based project. {FN-Reading 25}

Page 2


https://tn.gov/education/topic/career-clusters

5)

Compare and contrast skills for communicating professionally in business as well as informally in
everyday social interactions. Differentiate between verbal and nonverbal communication. List
specific techniques for effective communication and evaluate how different cultures attach

different meanings to communication techniques. {FN-Reading4,-9:-TN-Wiriting 4}

Business Concepts and Operations

6)

7)

8)

9)

Define the term business, and research the four major functions of business: (1) production and
procurement, (2) marketing, (3) management, and (4) finance and accounting. As part of a short
research project and presentation, select a product and trace its development through each of the
four functions, detailing who is involved at each stage. For example, deliver a presentation
explaining how the iPhone goes from raw materials to final packaged product available for sale.

Identify the factors of production (i.e., natural, labor, capital, and entrepreneurial). Drawing on
case studies, textbooks, or similar resources, discuss the concept of opportunity cost in the
context of business operations, and explain how businesses make decisions based on scarcity of

resources. {FN-Reading-1,24}

Summarize the foundational economic principles of supply and demand. Distinguish between an
economic good and an economic service, and draw conclusions about how the law of supply and
demand influences what goods and services businesses will produce using limited resources. Using
a range of goods and services as evidence, write a brief informative text illustrating this
relationship and the implications for consumers and the economy at large. {FN-Reading124;—+N

iting 2 4)

Research and describe the four stages of a business cycle (recession, depression, recovery, and
peak). Using a graphic organizer, label each stage of the business cycle and plot the generally

accepted economic activities occurring at each stage. (FN-Reading 1,24 FN-Writirg 4,6}

10) Compare and contrast the three primary types of business ownership: sole proprietorship,

partnership, and corporation. Research a local business in the community and compile a profile
detailing the type of ownership, history and background of founding, and description of products
or services offered. In an informative narrative, highlight any changes the business has made to its
operations in response to market and population shifts, infrastructure development (i.e.,
interstates, public transportation), inventions, expansion opportunities, and other market factors.

11) Drawing on resources such as the Tennessee Department of Labor and Workforce Development,
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the Tennessee Department of Economic and Community Development, and local Chambers of
Commerce or Development Districts, investigate the current economic situation in the county and
compare it to the economic situation of the state. Write a report on the findings, citing evidence
from sources researched. Findings can include the unemployment rate, business growth/decline,
occupation growth/decline, population changes, government operating budget, etc. Include an
analysis on how economic conditions affect employment and product consumption, and draw
conclusions about the implications of such conditions on the creation, expansion, and relocation

of businesses. {FN-Reading 4,7 TN-Writing 247 TN-Math-N-Q,-S-1D}



12) Draw on a range of print and digital sources, such as articles, videos, and textbooks, to create a
timeline or similar narrative detailing the evolution of business in the U.S. Annotate the timeline
to explain the impact that various technological innovations (e.g., the steam engine, sewing
machine, assembly line, telephone, automobile, computer, internet) have had on consumer
buying behavior over time. For example, the invention of the sewing machine created mass
production and surplus of goods requiring advertising. Formulate a written argument concerning
how emerging technologies continue to transform business and present new challenges and

opportunities to business owners. {FN-Reading 127 FN-Writihg 1 TN-Economies 5}

13) Cite the advantages and disadvantages of a market economy, a command economy, and a mixed
economy. Discuss the relationships between consumers, business, and government in various
economic systems, and analyze differences in the rights and responsibilities of these actors in

countries where these distinctive systems exist. {FN-Reading1,-2;FN-Writirg 2 TN-Economies 1)

14) Explain the purpose of a business plan, and list the four major parts typically included (business
description, management plan, marketing plan, and financial plan). Describe the importance of
developing a business plan when seeking out potential investors or lenders. In preparation for a
future career as an owner or entrepreneur, develop an original business philosophy detailing

one’s beliefs for how a business should be run. {FN-Reading1-4;FN-Writirg 49}

Financial Concepts

15) Define and furnish examples of foundational financial concepts and terminology, including but not
limited to financial statements, revenue, expenses, assets, liabilities, equity, net worth, profit, and
net loss. Demonstrate financial literacy and quantitative reasoning when discussing these
concepts in the context of business operations (for example, when interpreting a business’s
financial plan). Apply basic numeracy skills to understand financial phenomena such as interest

and savings. {FN-Reading1-4,57-FN-Math-N-Q}

16) Differentiate between fixed and variable expenses on a business’s balance sheet. Select three of
the expenses listed, draw conclusions as to their importance to the business, and analyze cost-
cutting strategies a company might take to minimize expenses in each of the chosen categories.
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17) Prepare a mock purchase order, invoice, and/or sales receipt (including shipping and taxes) for a
sample product/package. Explain the elements that comprise the financial document and be able
to identify any mistakes and miscalculations in order to assist a mock client. (FN-Reading1,3,47

18) Plan a budget for an upcoming community service project or career and technical student
organization (CTSO) event. Create a comprehensive budget narrative to accompany the budget,
including both a written statement and a summary worksheet listing all expenses, justifying each
cost with evidence for why it is needed to successfully complete the project. Detail estimated and
actual costs as well as differences in cost in terms of dollars and pe