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Le projet STAR :  
mesurer l’effet de la taille des classes



Présentation

✤ Contexte 

✤ STAR 1985-1989, Lasting Benefits Study 1989-...

✤ 6.500 élèves, 350 classes, 80 écoles

✤ 1/3 en classes régulières + aide-enseignant

✤ 1/3 en petites classes (13 à 17 élèves)

✤ 1/3 en classes régulières (22 à 25 élèves)

✤ Affectation aléatoire des enseignants et des élèves

✤ Tests semestriels, pendant 12 ans



Premiers résultats...
121The Tennessee Study of Class Size in the Early School Grades

without aides in reading and a little less
than eight percentiles in mathematics.
The addition of an aide to a regular-sized
class results in a slight gain in both reading
and math over the regular-sized class with-
out an aide.

In the third year of the four-year study,
questions were raised about the persis-
tence of effects when children returned to
regular-sized classes, as they would in
fourth grade, and so an additional sum
was appropriated for a three-year follow-
up observation called the Lasting Benefits
Study (LBS). As a part of this study,
researchers observed the performance of
children who had been in the three types
of experimental classes during kinder-
garten and the first, second, and third
grades after they returned to regular-sized
classes in the fourth, fifth, sixth, and later
grades.

In a paper presented at a meeting of
the North Carolina Association for
Research in Education at Greensboro,
North Carolina, Achilles and colleagues
reported on the Lasting Benefits Study.4
These authors found that, in the fourth
and fifth grades, the children who had
originally been in small classes scored
higher than those who had been in regu-

lar-sized classes or in regular-sized classes
with a teacher’s aide. In the fourth
grade—the first year after return to regu-
lar-sized classes—the effect size was about
one-eighth of a standard deviation, aver-
aged across six different cognitive subjects
studied, and in the fifth grade, it was near-
ly two-tenths of a standard deviation, again
averaged across six subjects. Within each
grade, the different subjects produced
almost the same effect size, though the

observed gain was somewhat larger for the
fifth grade. Curiously, in both of these
years, the effect size systematically favored
the regular-sized classes previously without
a teacher’s aide over those previously with
an aide, though the difference was small,
averaging about 0.03 over all subjects in
both grades. The encouraging finding is
that early experience with the smaller class
size seems to have had a continued effect
beyond the moment when the children
returned to regular-sized classes.

SAT BSF SAT BSF
Reading Reading Math Math

The effect size on performance
in small classes compared with
performance in regular-sized
classes with or without an aide .23 .21 .27 .13

The effect size on performance in
regular-sized classes with an aide
compared with regular-sized
classes without an aide .14 .08 .10 .05

Table 2

Source: Finn, J.D., and Achilles, C.M. Answers and questions about class size: A statewide experiment. American
Educational Research Journal (1990) 27,3:557–77, Table 5.

Gains in Effect Sizes from Small Classes

In the fourth and fifth grades, the children
who had originally been in small classes
scored higher than those who had been in
regular-sized classes.

Gains in effect sizes from small classes in first grade compared with all
regular-sized classes and from regular-sized classes with an aide compared
with regular-sized classes without an aide



As a consequence of the systematic
findings of improvement in performance
of pupils in small classes over those in reg-
ular-sized classes, Tennessee implemented
reduced class sizes for beginning students
in kindergarten and first, second, and
third grades in a program called Project

Challenge (refer to the description of
Phase 3 in Box 1) in the 17 school districts
with the lowest per capita income and the
highest percent of free or reduced-price
lunch participation among students.

In the summary report for Project
Challenge, Nye and colleagues observe
that, in the school districts where small
classes were installed in kindergarten, first,
second, and third grades, both the reading
scores and the math scores improved,
compared with previous performance by
children in these districts and with other
schools in the state.5 The gains in effect
sizes were 0.4 for reading and 0.6 for math-

ematics. Before the small classes were
introduced, these districts had been per-
forming well below the average for the
state in mathematics; after the interven-
tion, they moved above the average.

It should be noted that the gains
recorded here are not part of a carefully
controlled experiment; they are conse-
quences of installing the program. For this
reason, the comparisons are not as well
equated as they were in the original inves-
tigation. To measure experiment gains
would require carrying out new class size
experiments in the districts where the pro-
gram is being implemented. Belief in the
continuing benefits of the program is
based on the uniform improvement found
in the experiment for all types of classes in
all types of cities. The additional evidence
based on norms during the implementa-
tion phase, while reassuring, must be
regarded as weaker because this new inves-
tigation is less well controlled.

An additional way to report the
progress gives the average rank of the test
scores of the 17 Tennessee districts in
Project Challenge (among the 139 districts)
for the years reported so far (1989–1993)
in reading and mathematics. The results
reported by Achilles, Nye, and Zaharias6

for the second grade are shown in Table 4.
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Percentilea

Grade level K 1 2 3

Total reading SAT
Small 59 64 61 62
Regular without an aide 53 53 52 55
Regular with an aide 54 58 54 54

Total math SAT
Small 66 59 76 76
Regular without an aide 61 48 68 69
Regular with an aide 61 51 69 68

a Percentile ranks are based on Stanford’s multilevel norms.

Table 3

Source: Word, E., Johnston, J., Bain, H.P., et al. Student/Teacher Achievement Ratio (STAR): Tennessee’s K-3 class size study,
Nashville: Tennessee Department of Education, Figures 1 and 2.

Summary of Project STAR Results in Terms of the Percentile
Ranks of Average Scores Based on National Test Norms

Belief in the continuing benefits of the program
is based on the uniform improvement found
in the experiment for all types of classes in
all types of cities.
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WHAT POLICY IMPLICATIONS RESULTED FROM STAR?

• Tennessee’s school finance plan, the Basic Education Plan, includes incentives for school
systems to reduce class sizes to 20 or fewer students in the early primary grades (K-3).

• Approximately 20 states across the U.S. and several foreign countries have used the STAR
findings to initiate steps toward smaller classes.

WHAT IS THE CURRENT STATUS OF PROJECT STAR?

Recent analyses show that at least three years in a small class are necessary in order for the
benefits to be sustained through later grades.  Further, the benefits of having been in a small
class in the primary years generally increase from grade to grade.  The effects of small classes,
expressed in easy-to-understand terms (months of schooling) using the “grade-equivalent” scale
which is familiar to educators, parallel those reported earlier.  In terms of months of schooling,
students in small classes exceed their counterparts in regular classes in every grade and are
about a half year (2.8 - 5.7 months) ahead in their school work by the end of grade 3.

Advantages of Attending a Small Class in K-3
Reported in Months of Schooling

Reading Math Word Study Skills
Kindergarten   .5 months 1.6 months   .5 months
Grade 1 1.2 months 2.8 months   .8 months
Grade 2 3.9 months 3.3 months 5.7 months
Grade 3 4.6 months 2.8 months 4.7 months

In grades 4, 6, and 8 – after all pupils returned to regular-size classes – results showed that
students who entered small classes in kindergarten had better long-term outcomes than those
who began in first grade.  Also, there were statistically significant differences in achievement
between students who attended small classes for one, two, three, or four years.  Long-term
effects are significant on some tests in some grades (4, 6, and/or 8) for pupils who attended small
classes for three years, and on all tests in all grades for pupils who attended small classes for four
years.

Long-term Advantages of Attending a Small Class for Four Years (K-3)
Reported in Months of Schooling

Reading Math Science
Grade 4 9.1 months 5.9 months 7.6 months
Grade 6 9.2 months 8.4 months 6.7 months
Grade 8 1 Yr. 2 mo. 1 Yr. 1 mo. 1 Yr. 1 mo.

(Finn, J.D., Gerber, S.B., Achilles, C.M., Boyd-Zaharias, J., 1999)

WHAT WAS THE IMPACT OF SMALL CLASSES ON COLLEGE PLANS?

• ACT and SAT:  43.7% of small-class, 40.0% of regular-class, and 39.9% of regular/aide-
class students took either the ACT or SAT exams.  Since most colleges in the U.S. require
students to take either the ACT or SAT exam to be admitted, these findings suggest that
lowering class size in the elementary school grades raises the prospect that students will
attend college.

Source : Project STAR, The Tennessee Student/Teacher Achievement Ratio Study Background & 1999 Update

Traduction en mois



Effet cumulatif
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Effet à long terme (4 ans en petite classe)



Effets divers en dixième année (16 ans)

Elèves de «petites 
classes»

Elèves de «classes 
régulières»

Elèves en retard scolaire 16,7 % 43,5 %

Elèves en décrochage 1,8 % 8,5 %

Absences annuelles / 100 élèves 32 jours 62 jours

Cote moyenne en math 73,5 /100 62,5 /100 (r
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personal visits), but has resulted in the collection of invaluable data.  Data include student
grades from various subject areas, grade point averages, graduation date, type of diploma,
Tennessee proficiency test scores, attendance reports, discipline information, participation in
extra-curricular activities, retention, and more.  These new data have increased and
enhanced the power of the STAR database.  To date over 3,000 high school records have
been collected and merged with the original STAR data set.  Unfortunately, some school
systems and schools have been slow to respond to requests for data. In order to obtain as
many high school records as possible, HEROS will continue data collection efforts through
1999, and if funding permits, will try to obtain information on students who have moved out of
state.  Therefore, the following findings are labeled “preliminary.”  However, with over 3,000
records, researchers are confident that results reported in this paper are valid and reliable.

Preliminary Findings
Overall, findings show that small classes in the early grades (K-3) produce significant long-
term benefits through high school.  The students who attended small classes early in their
school careers continue to outperform their counterparts who attended regular-size classes
and regular-size classes with full-time teacher aides.

Since school systems and schools do not all retain the same type of student data, and store
their data in different ways using different recording methods, the results presented in the
following tables include the number of available records for each specific area of analyses.

Table 1
Preliminary Results of the Effects of Small Classes on High School Performance

Small
(13 to 17 students)

Regular
(22 to 25 students)

Regular/Aide
(22 to 25 students)

Total
Sample

Available Records 638 823 877 2338
Completed Honors English 73

(11%)
76

(9%)
83

(10%)
232

(10%)
Available Records 638 823 877 2338
Completed Advanced Math 464

(73%)
563

(68%)
593

(68%)
1620
(69%)

Available Records 752 1056 1049 2857
Graduated on Schedule 538

(72%)*
696

(66%)
680

(65%)
1914
(67%)

Available Records 483 628 612 1723
Received an Honors Diploma 165

(34%)
194

(31%)
194

(32%)
553

(32%)
Available Records 221 270 270 761
Graduated in Top 10% 36

(16%)
33

(12%)
39

(14%)
108

(14%)
Available Records 658 903 937 2498
High School Drop Outs 127

(19%)*
210

(23%)
246

(26%)
583

(23%)
*Indicates the results were statistically significant (p < .05).

Notice that the data reported in Table 2 are based on larger samples.  Since these data were
made available electronically by the Tennessee Department of Education, HEROS’ staff was

EFFECTS OF CLASS-SIZE REDUCTION IN THE EARLY GRADES (K-3) ON HIGH SCHOOL PERFORMANCE
Preliminary Results (1999) from Project STAR, Tennessee’s Longitudinal Class-Size Study

Helen Pate-Bain, B. DeWayne Fulton, and Jayne Boyd-Zaharias1 Health and Education Research Operative Services, (HEROS) Inc.
April 1999

Performance dans l’enseignement 
secondaire



significant.13 Free-lunch status was significantly related to likeli-
hood of graduation. In the sample, the graduation rate for non-
free-lunch students was 10.6% higher than for free-lunch students;
the odds ratio was 1.89.

Class size. In the class-size analysis (Question 1), neither 1, 2,
nor 3 years in a small class was significantly different from
full-size classes. However, 4 years in a small class was associated
with a significantly higher graduation rate than attending full-size
classes. Table 4 displays odds ratios for this effect, obtained from
the final reduced model. The overall odds ratios were greater than
1.00 for 2, 3, and 4 years in a small class, ranging from 1.08 to 1.21
to 1.80. These figures show that more years in small classes had an
increasing effect on the odds of completing high school.

None of the interactions of class size with race/ethnicity were
statistically significant; the effect of small classes on graduation
rates did not impact White and minority students differently. In
contrast, several of the interactions of class size with free lunch
were statistically significant, specifically those for 3 and 4 years in
a small class. To examine this interaction further, we conducted
tests of significance separately for free-lunch and non-free-lunch
groups (simple main effects). Overall, there was a significant
effect for participation in small classes for students eligible for free
lunches, !2(4) ! 30.34, p " .001, but not for students who were
not eligible, !2(4) ! 4.08, p # .05.14

Odds ratios for small-class participation were also computed
separately by free-lunch status (Table 4 and Figure 1). The odds
ratios for students not receiving free lunch do not differ signifi-
cantly from 1.0. That is, for non-free-lunch students there were no
significant differences in graduation rates based on participation in
small classes. Among free-lunch students, however, the odds ratio
for 3 years in a small class was large and significant, t(2737) !
2.50, p " .02, odds ratio ! 1.67, and was larger still for 4 years,
t(2737) ! 5.10, p " .001, odds ratio ! 2.49. The odds of
graduating were 67.0% greater for students attending small classes
for 3 years and almost 2.5 times greater for students attending
small classes for 4 years. Table 2 shows that the difference
between 3 years in a small class and attending full-size classes was
associated with a 9.4% difference in graduation rates; for 4 years,
it was 18.0%.

Achievement tests. The analysis of achievement scores showed
that both reading achievement and mathematics achievement in
K–3 were significantly, positively related to the likelihood of
graduating from high school. Odds ratios were computed for a
5-point interval on the achievement measures; this is approxi-

mately equal to one standard deviation on the achievement com-
posites (5.09 and 5.03, respectively).15 The odds ratios were 1.32
for reading and 1.35 for mathematics. A one-standard-deviation
increase in achievement in either area increased the odds of grad-
uating from high school by about one third. The origins of high
school graduation or dropping out can be seen clearly in academic
achievement in the early grades.

When both class size and academic achievement were entered in
a single HLM model (Question 3), the pattern of significant results
was largely unchanged: Four years of small-class participation
remained significantly superior to attending full-size classes, al-
though at a lower level of significance, and the interaction of class
size with free-lunch participation remained significant for the
3-year and 4-year contrasts. That is, after controlling for academic
achievement in K–3, consistent small-class participation still in-
creased the likelihood of graduating from high school. Stated
another way, attending small classes for 3 or 4 years in the early
grades had a positive effect on high school graduation above and
beyond the effect on early academic performance.

Conclusions

This investigation addressed three questions about the relation-
ships of early school experiences with graduating from or dropping
out of school. One was a basic question about students’ academic
achievement in the primary grades. On the basis of a large sample
of White and minority students followed from kindergarten
through Grade 12, the analysis revealed a strong relationship
between mathematics and reading achievement in K–3 and grad-
uation from high school. The nonsignificant interactions indicated
that these relationships held for White and minority students and
for higher and lower SES students alike. The results are consistent
with the findings of other research (Alexander et al., 1997; Bar-
rington & Hendricks, 1989; Ensminger & Slusarcick, 1992; Gar-
nier et al., 1997) and support theories that explain dropping out or

13 As follow-up, we tested the significance of racial/ethnic differences in
a model that did not include free-lunch status. The relationship was still
nonsignificant.

14 Tests were conducted using a Wald test of overall differences among
the percentages.

15 Also, if thirds of the scores distributions are viewed as achievement
levels, the 5-point interval is the number of points required to move from
the middle of one achievement level to the bottom of the next higher level.

Table 2
Graduation Rates and Academic Achievement by Small-Class Participation

Years in a small class

Percentage graduating Mean achievement scorea

Free lunch No free lunch All Reading Mathematics

0 (full-size classes) 70.2 83.7 76.3 49.58 49.59
1 68.1 78.3 72.8 49.33 49.32
2 70.1 85.2 76.8 50.00 50.01
3 79.6 82.8 81.1 50.75 50.72
4 88.2 87.0 87.8 52.83 52.81

a Principal component scores plus constant (50). Standard deviations are 5.19 (Reading) and 5.18 (Mathematics).

219SMALL CLASSES AND GRADUATING FROM HIGH SCHOOL

Jeremy D. Finn, Susan B. Gerber, Jayne Boyed-Zaharias, Small Classes in there Early Grdes, Academic Achiement, and 
Graduating From High School, Journal of Educational Psychology, Vol 97, No 2, pp. 214-223

Diplômes de l’enseignement 
secondaire
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Figure 4
Percent of Students Who Took the ACT or SAT

College Entrance Exam by Initial Class Type

Notes: Figure shows percent of students who took either the ACT or the SAT exam, by their initial
class-size assignment. Sample consists of 9,397 STAR students who were on grade level. Free lunch
group includes students who ever received free or reduced-price lunch grade K-3.
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Quand le prof est STAR

• Créativité

• Expérimentation 
pédagogique

• Construction de savoirs

• Manipulations en classe

• A l’écoute des élèves

• Feedback immédiat

• Planification du travail

• Organisation

• Discipline souple

• Attentes élevées

• Suivi individualisé

• Remédiation

• Communication avec les 
parents

• Affection pour les élèves

• Enthousiasme

• Flexibilité

• Patience

• Sens de l’humour



Conclusions

• Premières années d’école

• Effet négligeable de l’aide-enseignant

• Effet bénefique démontré des petites 
classes

• Effet bénéfique durable et croissant  
 si 3-4 ans en petites classes

• Réduction des inégalités sociales


