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Middle Grades STEM Teacher Licensure 
 
 
The Background: 
 
Over the past two years Tennessee has undergone systemic revisions to almost all 
aspects of the public education system.  To help support these changes it is necessary 
to examine not only the current force of teachers, but teachers coming through the 
training pipeline as well.  Student curriculum standards have been raised so it follows 
that teacher content knowledge and pedagogical strategies much keep pace.   
 
Middle school is a critical place for students and teachers alike.  At present, middle 
grades teachers are licensed as “generalists.”  In other words, these teachers are 
licensed to teach English Language Arts, Mathematics, Science, and Social Studies.  
The nature of the license gives flexibility to school leadership and allows them to move 
teachers across and among subject areas depending on the teacher’s strengths, 
coupled with the needs of the school.  However, given the interdisciplinary nature of 
the teacher’s training it is a challenge for pre-service teachers to gain enough content 
knowledge to become an expert on the depth and breadth of the curriculum. 
 
A STEM license for middle grades teachers addresses both of these concerns.  These 
teachers will be licensed to teach in math, science, and technology in grades 5-9.  
They will be licensed to teach Physical Science and Algebra I along with Exploring 
Technology (5-6), Inventions and Innovations (7), Technological Systems (8), and 
Foundations of Technology (9). 
 
The undergraduate training program will focus squarely on math and science thereby 
giving the candidates the increased content knowledge necessary to meet the demands 
of an upgraded curriculum.  School administrators will still have flexibility within the 
math and science disciplines.  Those teachers currently employed with a generalist 
license will maintain that status, and this program will not change their employability.  
Likewise, university teachers training programs are not required to shift away from the 
programs in operation.  The STEM license (5-9) serves as another option universities 
and teacher candidates have. 
 
The formation of a middle grades STEM license holds the promise of helping create 
new teachers with the capacity to move more students to the ACT benchmarks in 
math and science; create new teachers who have a rich content understanding and 
are able to pass that understanding along to students; and create a curricular system 
that honors all areas of STEM, not just math and science.  The work of Mary Martin, 
Ph.D., and Dovie Kimmins, Ed.D. (TMSTEC) points to several desired outcomes 
including improves student learning and engagement, better adaptation to new 
curriculum standards, improves test scores, improves teacher effectiveness and 
morale, and an increase in Tennessee’s stature as compared other states. 
 



The work to build this licensure area has been going on over the course of the past two 
years.  Members of the SBE’s Advisory Council on Teacher Education and Certification 
(ACTEC) expressed an interest in creating more subject-specific licensure options for 
middle grades teachers and after SBE staff consultation with the Tennessee Math, 
Science, and Technology Education Center (TMSTEC) at MTSU it was decided that 
they would become the lead organization in the formulation of program 
recommendations to the SBE.  What followed was a series of meetings and conferences 
including stakeholders statewide.  The list of included partners includes TMSTEC, the 
State Board of Education, the State Department of Education, TBR universities and 
the associated STEM centers, The University of Tennessee, the SDE’s Principal Study 
Council, TOSS, ETS, and many others. 
 
In addition to the creation of the STEM 5-9 endorsement the ACTEC voted to explore 
the formation of a Humanities endorsement to parallel the STEM 5-9 endorsement and 
to also explore the possibility of using a pre-service teacher licensing exam with 
consequential subtest scores for those seeking the middle grades generalist 
endorsement. 
 
  
The Master Plan Connection: 
 
This item supports the Board’s Master Plan by providing for effective teachers. 
 
 
First to the Top Connection: 
 
This item supports assurances within First to the Top by providing for the 
development of both effective teachers.  
 
 
The Recommendation: 
 
The State Board of Education staff recommends adoption of a STEM 5-9 endorsement 
on final reading.   
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Rationale: 
 
This presentation is based on the work of 60 experts in education, the STEM disciplines, policy-
makers, classroom teachers, and administrators. It has been summarized and supplemented by Drs. 
Martin and Vanosdall based on extant documentation and resources on the topic from the National 
Middle Schools Association, the National Science Teachers Association, the National Council of 
Teachers of Mathematics, and other key stakeholder organizations. This represents a series of 
recommendations for consideration by policymakers; in particular, the recommendations address 
professional development for existing teachers and support the development of a new teacher license 
for middle grades STEM teachers that provides depth of knowledge, pedagogical practices, and 
interdisciplinary relevance and rigor. Recommendations for the design of professional development 
support the systematic and systemic delivery of professional development to practicing teachers and 
the development of polices that support and reward participation of teachers and school dis tricts. 
The middle school STEM license would be available and provide deep conceptual understanding, 
increased pedagogical practices, that are based on the developmental and cognitive sciences. With 
this solid foundation, novice teachers and dedicated experienced teachers, become empowered life-
long learners who support universal access to excellent STEM education for all students in Tennessee. 
As a result, every student will experience success in learning and mastering STEM concepts, and 
thereby have the power of choice regarding their desire to enter the STEM workforce. 
 
 
 
 
STEM Teachers Now is a project funded by the U.S. Department of Education (Award # 
P116Z10064) conducted at TMSTEC, the STEM Education Center at Middle Tennessee State 
University. This “Work in Progress” was produced in coordination and cooperation of the 
Tennessee State Board of Education and their Advisory Council on Teacher Education and 
Certification. The positions and information in this paper reflect those of the authors/editors, and 
do not represent approval or endorsement from the funding agency, any cooperating 
governmental organizations, nor any individual member of the working groups. 



Supplemental Information: 

The presentation summarizes the discussion and recommendations for a new middle grades 
teacher license with STEM education endorsements. 

The main points of the recommendations are reflected in Table 2: Side-by-Side Comparisons of 
Current with Options 1 & 2 from the STEM Teachers Now Working Groups, attached. 

Eight working groups were convened for a two-day immersion working session with small group 
and large group presentations and discussion. The working groups were composed of experts 
from across Tennessee with particular attention to representation from each of the three grand 
divisions as well as tapping the expertise from the following domains:  

a) Business/Industry/Foundations-2 representatives from two grand divisions; 

b) Government-6 representatives from stakeholder departments in the Dept. of Education, and 1 
representative from the State Board of Education; 

c) Public/Private P-12 Education-10 representatives including the President of the TEA, 5 
Central Office Administrators, 1 Principal, 3 Classroom Teachers; 

d) Higher Education (2 and 4 year institutions)-22 representatives including 1 from Oak Ridge 
Associated Universities, 10 from Colleges of Education (APSU, ETSU, MTSU, TTU, UM, UTK), 
and 11 from Colleges of Science (APSU, ETSU, Motlow State CC, MTSU, TTU)—these 22 IHE 
representatives were distributed by discipline as follows: 

i. 5 scientists 
ii. 2 mathematicians 
iii. 1 engineer 

iv. 4 science educators 
v. 6 mathematics educators 
vi. 4 professional educators 

The large group was distributed into eight working groups through purposeful intention to 
maximize experience and expertise of the working group to focus upon the individual focus on the 
working group (Table 1). 
Table 1: STEM Teachers Now Working Groups and Assignments 
Working 
Group 1 

Vision of STEM Education—
Middle Grades 

Develop a mission statement/concise vision for 
Middle Grades STEM teaching and learning.  

Working 
Group 2 

STEM Education Standards 
(Core Ideas) 

Identify the core principles of STEM learning—as 
distinct from the principles of any individual 
discipline across STEM 

Working 
Group 3 

STEM Middle Grades 
Competencies 

Describe the specific competencies for the training of 
new middle grades teachers who will teacher from a 
STEM methodology or perspective. 

Working 
Group 4 

Competencies for Middle 
Grades Math Teachers 

Describe the specific competencies for the training of 
new middle grades math teachers. 

Working 
Group 5 

Competencies for Middle 
Grades Science Teachers 

Describe the specific competencies for the training of 
new middle grades science teachers. 

Working 
Group 6 

Middle Grades STEM 
Professional Development 

Describe the nature of professional development that 
current middle grades teachers in STEM disciplines 
need to improve student learning across the STEM 
disciplines. 

Working 
Group 7 

STEM Teacher Self 
Assessment and Reflection 

Describe the habits of mind that distinguish math 
and/or science teaching with a STEM philosophy. 

Working 
Group 8 

Middle Grades Licensure 
Structure 

Review the current Middle Grades Licensure 
documents and make recommendations regarding 
appropriate amendments for the structure of the 
license. 



Side-by-Side Comparisons of Current and Advisory Council Recommendation 
for a Middle School STEM Teaching License 

 
Current 4-8 Middle School 

Licensure 
Additional 5-9 Middle 

School STEM Licensure 

Grade Band 4-8 5-9* 

Specialties 

Prepare to teach all areas: 
 

ELA, Math, Social Studies, and 
Science 

Choose One Combined Content 
Area: 

Math & Science with STEM 
Elements 

or 
ELA and Social Studies 

Content 
Knowledge 

<30% 

>35% in Combined 
Content Area 

>2 course & semester sequence 
at least 3000 level in one 

content area 

Professional 
Education 

30% 30% 

Other 
Coursework & 

Gen. Ed. 
Approx. 50% 35% 
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Critical	  idea:	  These	  populations	  must	  have	  different	  
implementation	  policies	  -‐	  -‐	  but	  the	  minimal	  educational	  

thresholds	  (content	  and	  pedagogy	  expertise)	  are	  ultimately	  the	  
same.	  

There	  are	  two	  populations	  of	  teachers	  to	  
address:	  

• Provide	  training	  to	  active	  teachers	  who	  are	  licensed	  
as	  generalists	  and	  need	  additional	  opportunities	  to	  
obtain	  the	  depth	  of	  knowledge	  needed	  in	  light	  of	  
new	  standards	  and	  demands	  
• Training	  new	  teachers	  who	  	  need	  to	  be	  
appropriately	  prepared	  and	  proficient	  in	  specific	  
middle	  school	  content/pedagogy	  area(s)	  	  
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Based on STEM Teachers Now Working Groups 
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