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Background
Tennessee invests over $85 million  a year in its 
statewide Pre-K program
934 state-funded Pre-K classrooms serve 18 000+934 state-funded Pre-K classrooms serve 18,000+ 
economically disadvantaged children across all 95 
Tennessee counties
S t f P K i b d th b li f th t hi hSupport for Pre-K is based on the belief that high 
quality Pre-K:

Improves at-risk children’s readiness for kindergarten
I hi t t t d d t ti tImproves achievement test scores and decreases retention rates, 
special education placements, and drop outs
In adulthood, increases employment rates and earnings, and 
reduces welfare needs and criminal behavioreduces e a e eeds a d c a be a o



But, hard evidence is needed
To show how effective large scale, To show how effective large scale, 
statewide prestatewide pre--K programs are in improving K programs are in improving 

h l di d t d t hi th l di d t d t hi tschool readiness and student achievement school readiness and student achievement 
To determine which factors influence To determine which factors influence 
effectiveness effectiveness 
To examine whether statewide preTo examine whether statewide pre--K K 
programs produce the sustained longprograms produce the sustained long--term term 
effects expected of them by legislators, effects expected of them by legislators, 
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education administrators, and taxpayerseducation administrators, and taxpayers



Political Controversy and Limited y
Research Support

Many Tennessee legislators question the value of Pre-K, 
some calling it “expensive babysitting,” and whether it 
warrants funding given the current budget constraintswarrants funding given the current budget constraints
The evidence for long-term Pre-K effects is from small 
intensive programs that are not typical of state programs
The national Head Start study provides little support for 
the view that large scale preschool programs are 
especially effective for boosting academic performanceespecially effective for boosting academic performance 
No research using a randomized control trial design has 
studied the benefits of typical public Pre-K programs andstudied the benefits of typical public Pre K programs and 
their effects beyond the beginning of kindergarten



Phase 1 RCT Intensive Substudy
Phase 1 in 2009Phase 1 in 2009--10 school year (Phase 2 10 school year (Phase 2 
underway for 2010underway for 2010--11 school year)11 school year)
Randomized admissions in 23 schools in Randomized admissions in 23 schools in 
14 TN school districts14 TN school districts
907 children in full randomization (will be 907 children in full randomization (will be 
tracked in state EIS database)tracked in state EIS database)
303 consented children with assessment 303 consented children with assessment 
data, 73 no predata, 73 no pre--k controls and 230 prek controls and 230 pre--kk, p, p pp



Intensive Substudy Sample
Mean age 4 4 yrs; 56% girls 44% boysMean age 4 4 yrs; 56% girls 44% boysMean age, 4.4 yrs; 56% girls, 44% boysMean age, 4.4 yrs; 56% girls, 44% boys
57% white, 23% African57% white, 23% African--American,               American,               
20% Hispanic20% Hispanic20% Hispanic20% Hispanic
31% language other than English in home31% language other than English in home
Median parent education: High school/GEDMedian parent education: High school/GEDMedian parent education: High school/GEDMedian parent education: High school/GED
No PreNo Pre--K control childcare alternatives:K control childcare alternatives:

11% Head Start11% Head Start
22% Private childcare center22% Private childcare center
51% Home with parent or other51% Home with parent or other
16% Unknown16% Unknown16% Unknown16% Unknown



Achievement Assessments
Children Children individuallyindividually assessed as early in assessed as early in 
the prethe pre--k year as possible and then again k year as possible and then again 
i l t i / l t th d fi l t i / l t th d fin late spring/early summer at the end of in late spring/early summer at the end of 
prepre--kk

In preIn pre--k settings if receiving prek settings if receiving pre--kk
In homes, libraries, MacDonald’s or other child In homes, libraries, MacDonald’s or other child 
care setting if not in TNcare setting if not in TN VPKVPKcare setting if not in TNcare setting if not in TN--VPKVPK



Achievement Measures
Woodcock Johnson III ScalesWoodcock Johnson III Scales

Literacy: Literacy: LetterLetter--Word Identification, SpellingWord Identification, Spellingyy
Language: Language: Picture Vocabulary, Oral Picture Vocabulary, Oral 
ComprehensionComprehension

Math: Math: Applied Problems, Quantitative ConceptsApplied Problems, Quantitative Concepts



Letter-Word Identification

Point to the “W”

Point to the “S”Point to the S



Letter-Word Identification

What is the name of

this letter?this letter?

11



Spelling (Writing)



Spelling (Writing)



Picture Vocabulary

Put your fingerPut your finger 
on the flower



Picture Vocabulary (nouns)

What is this?



Oral Comprehension
Listen carefully and finish what I say.Listen carefully and finish what I say.

“A bird flies, a fish ________.”“A bird flies, a fish ________.”

“We ride in ________.”“We ride in ________.”

“Houses are for people, garages are for _____.”“Houses are for people, garages are for _____.”



Applied Problems ( )Applied Problems (early math)

How many apples are 
there in this picture?

How many boats are 
there?

How many birds are 
there?



Quantitative ConceptsQuantitative Concepts



Pre-Post Gains and Effect Sizes 
for Achievement

Outcome Measure
Control Gain 
in SD Units

Pre-K Gain
in SD Units

Difference
(Effect Size)

% Improvement 
for Pre-K

Literacy

Letter-Word ID .51 1.00 .49* 96%

Spelling .70 1.01 .31* 45%

Language

Picture Vocabulary .18 .43 .25* 141%

Oral Comprehension .28 .58 .31* 110%Oral Comprehension .28 .58 .31 110%

Math

Applied Problems .69 .91 .22* 32%

Q tit ti C t 64 1 05 41* 63%Quantitative Concepts .64 1.05 .41* 63%

All the differences between the Control and Pre-K children are statistically significant, p<.05.



Kindergarten Behavior Ratings
Teacher Ratings:  Kindergarten teachers Teacher Ratings:  Kindergarten teachers 

rated all children as early in the school rated all children as early in the school 
year as children could be found.year as children could be found.
CooperCooper--Farran WorkFarran Work--Related Skills & SocialRelated Skills & SocialCooperCooper Farran WorkFarran Work Related Skills & Social Related Skills & Social 
scalesscales

Academic Child Behavior Record: SchoolAcademic Child Behavior Record: SchoolAcademic Child Behavior Record: School Academic Child Behavior Record: School 
Readiness, Likes School, & Behavior Readiness, Likes School, & Behavior 
ProblemsProblemsProblemsProblems



CFBRS Work Related Skills



CFBRS Social Skills



ABR: Prepared for KindergartenABR: Prepared for Kindergarten



ABR Feelings about School



Effect Sizes for Teacher Ratings

Outcome Measure Effect Size p-value

Cooper-Farran Work Related Skills .29* .027

Cooper-Farran Social Skills -.04 .791

ABR Readiness for Kindergarten .36* .006

ABR Likes School -.09 .653

ABR Behavior Problems No/Yes .06 .468

ABR Number of Behavior Problems 00 939ABR Number of Behavior Problems .00 .939

Note: Based on ratings by 19 teachers at 19 of the 23 schools and 203 children rated (133 T and 70 C).



Regression-Discontinuity Substudy: g y y
Middle Tennessee Region

36 schools in 17 middle Tennessee school 36 schools in 17 middle Tennessee school 
districtsdistricts
682 children who attended Pre682 children who attended Pre--K during the K during the 
20092009--10 school year10 school year
676 children who were below the age cutoff 676 children who were below the age cutoff 
and attended Preand attended Pre--K during the 2010K during the 2010--11 11 
school yearschool year
All children assessed early in the fall of All children assessed early in the fall of yy
20102010



Regression-Discontinuity Sample
Mean age at time of assessmentMean age at time of assessment

Beginning of PreBeginning of Pre--K control sample: 4.4 yrsK control sample: 4.4 yrs
Beginning of K treatment sample: 5.4 yrsBeginning of K treatment sample: 5.4 yrs

50% boys; 50% girls50% boys; 50% girls
52% white, 35% African52% white, 35% African--American,               American,               
13% Hispanic13% Hispanic
12% native language other than English12% native language other than English
Urban and rural schoolsUrban and rural schoolsUrban and rural schoolsUrban and rural schools



RDD Outcome Measures
W d k J h III S lW d k J h III S lWoodcock Johnson III ScalesWoodcock Johnson III Scales

LiteracyLiteracyLiteracyLiteracy
LetterLetter--Word IdentificationWord Identification
SpellingSpelling

LanguageLanguageLanguageLanguage
Picture VocabularyPicture Vocabulary
Oral ComprehensionOral Comprehension

MathMathMathMath
Applied ProblemsApplied Problems
Quantitative ConceptsQuantitative Concepts



Pre-K Age Cutoff RDD: Timing ofPre K Age Cutoff RDD: Timing of 
Outcome Measures

T t t

Year 1 (2009-10) Year 2 (2010-11)

Pre-K (T) Kindergarten

Treatment:
First cohort
(before cutoff)

Pre-K
Control:
Second cohort
(after cutoff)

No Pre-K (C)

Administer
Tests



i l d b i hdEntry into Pre-K Selected by Birthday

WJ test
score

C
?

T

No Pre-K 
yet; tested at 
beginning of 
pre-K year

T 
Completed 

pre-K; 
tested at 
beginning 

f K

Born before October 1

of K

Born after October 1

Age



RDD Effect Sizes for WJIII Scales 
(± 3-months around birth date cutoff)

Outcome Measure
Est. 1-yr Gain 

w/o Pre-K 
in SD Units

1-year Gain
with Pre-K
in SD Units

Pre-K
Effect Size
Estimate

% Improvement 
for Pre-K

Literacy

Letter-Word ID .35 1.01 .66** 190%

Spelling .44 1.13 .69** 159%

Languageg g

Picture Vocabulary .16 .46 .30 193%

Oral Comprehension .08 .45 .37* 456% (!)

MathMath

Applied Problems .42 .76 .34* 81%

Quantitative Concepts .40 .78 .39* 97%
* p<.10, ** p<.05.



Final Thoughts
I t t fi di fI t t fi di fImportant findings so farImportant findings so far

Strong effects demonstrated for stateStrong effects demonstrated for state--funded Prefunded Pre--K  K  
compared to what is otherwise available in the communitycompared to what is otherwise available in the community
Same pattern of effects found in both the RCT and the Same pattern of effects found in both the RCT and the 
RDD samples lends credibility to the conclusionRDD samples lends credibility to the conclusion
Teacher ratings corroborate the effect and expand it to Teacher ratings corroborate the effect and expand it to g pg p
include important learning dispositionsinclude important learning dispositions

Future workFuture work
Examine the second RCT sample for similar effectsExamine the second RCT sample for similar effectsExamine the second RCT sample for similar effectsExamine the second RCT sample for similar effects
Follow the full RCT sample into 3Follow the full RCT sample into 3rdrd gradegrade
Continue the RDD sweep across the state, eventually Continue the RDD sweep across the state, eventually 
i l di 140 li l di 140 lincluding 140 classroomsincluding 140 classrooms



Final, Final Thoughts
Policy level research is remarkably difficult to Policy level research is remarkably difficult to 
do with rigordo with rigor

Schools prize their independence and are reluctant toSchools prize their independence and are reluctant toSchools prize their independence and are reluctant to Schools prize their independence and are reluctant to 
change procedures for the sake of researchchange procedures for the sake of research
It is unlikely there will be another study like this It is unlikely there will be another study like this –– too too y yy y
difficult, too expensivedifficult, too expensive

Close collaboration with the TN DOE was Close collaboration with the TN DOE was 
essential for obtaining the RCT and RDD essential for obtaining the RCT and RDD 
samplessamples
More to come!More to come!


