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FIGURE 11.1 The Differences-in-Differences Estimator

The post-treatment difference between
the treatment and control groups Is

80 — 30 = 50, but this overstates the
treatment effect because before the treat-
ment Y was hig]’ler for the treatment
than the control group by 40 — 20 = 20.
The differences-in-differences estimator
is the difference between the final

and initial gaps, so that fifs-in-diffs -

(80 — 30) - (40 - 20) = 50 - 20 = 30.
Equivalently, the differences-in-differ-
ences estimator is the average change
for the treatment group minus the aver-
age chclnge for the control group, that is,
Bfﬁﬁts-r'n-dfﬁs = AYtreatment _ l?canrrof —

(80 - 40) - (30 - 20) = 30.
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TABLE 11.1 Project STAR: Differences Estimates of Effect on Standardized Test Scores of Class
Size Treatment Group
Grade
Regressor K 1 2 3
Small class 13.90%* 29.78%** 19.39%* 15.59%*
(2.45) (2.83) (2.71) (2.40)
Reegular size with aide 0.31 11.96%** 3.48 —0.29
(2.27) (2.65) (2.54) (2.27)
Intercept 918.04%** 1,039.39%* 1,157.81%* 1,228.51#%%*
(1.63) (1.78) (1.82) (1.68)
Number of observations 5,786 6,379 6,049 5.967

The regressions were estimated using the Project STAR Public Access Data Set described m Appendix 11.1. The dependent
variable is the student’s combined score on the math and reading portions of the Stanford Achievement Test. Standard errors are
given in parentheses under the coefhicients. **The individual coefficient is statistically significant at the 1% significance level using
a two-sided test.
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TABLE 11.2 Project STAR: Differences Estimates with Additional Regressors for Kindergarten

Regressor (M (2) (3) (4)
Small class 13.90%* 14.00%* 15.93%* 15.89%*
(2.45) (2.45) (2.24) (2.16)
Regular size with aide 0.31 —0.60 1.22 1.79
(2.27) (2.25) (2.04) (1.96)
Teacher’s years of experience 1.47%% 0.74%* 0.66%*
0.17) (0.17) (0.17)
Boy —12.09%*
(1.67)
Free lunch eligible =34.70%*
(1.99)
13]:1(:1( —D5 43*
(3.50)
Race other than black or white —8.50
(12.52)
Intercept 918.04%% 904.72%*
(1.63) (2.22)
School indicator variables? no no ves yes
R’ 0.01 0.02 0.22 0.28
Number of observations 5,786 5,766 5,766 5,748

The regressions were estimated using the Project STAR Public Access Data Set described in Appendix 11.1. The dependent
variable is the combined test score on the math and reading portions of the Stanford Achievement Test. The number of
observations differ in the different regressions because of some missing data. Standard errors are given in parentheses under
coeflicients. The individual coeflicient is statistically significant at the *5% level or 1% significance level using a two-sided test.
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TABLE 11.3 Estimated Class Size Effects in Units of Standard Deviations of the Test Score

Across Students

Grade
Treatment Group K 1 2 3
Small class 0.19%* (0.33%* (). 23%* (0.21%=
(0.03) (0.03) (0.03) (0.03)
Regular size with aide (.00 0.13%* 0.04 (.00
(0.03) (0.03) (0.03) (0.03)
Sample standard deviation 73.70 91.30 84.10 73.30

of test scores (s,)

The estimates and standard errors in the first two rows are the estimated eftects in Table 11.1, divided by the sample standard
deviation of the Stantord Achievement Test for that grade {the final row in this table), compurted using data on the students in
the experiment. Standard errors are given in parentheses under coefficients. **The individual coefficient is statistically significant

at the 1% significance level using a two-sided test.
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TABLE 11.4 Estimated Effects of Reducing the Student-Teacher Ratio by 7.5 Based on the
STAR Data and the California and Massachusetts Observational Data

Change in  Standard Deviation

Student-Teacher  of Test Scores Estimated 95% Confidence
Study By Ratio Across Students Effect Interval
STAR —13.90%* Small class vs. 73.8 (0. 19%* (0.13, 0.25)
(grade K) (2.45) regular class (0.03)
California —(0).73%* =7.5 38.0 (0. 14%= (0.04, 0.24)
(0.26) (0.05)
Massachusetts —().64* =7.5 39.0 (0.12% (0.02, 0.22)
(0.27) (0.05)

The estimated coefticient Bl for the STAR study is taken from column (1) of Table 11.2. The estimated coefficients for the
California and Massachusetts studies are taken from the first column of Table 7.3. The estimated effect is the effect of being in
a small class versus a regular class (for STAR) or the effect of reducing the student-teacher ratio by 7.5 (for the California and
Massachusetts studies). The 95% confidence interval for the reduction in the student-teacher ratio is this estimated effect £1.96
standard errors. Standard errors are given n parentheses under esumated effects. The esumated eftects are stanstically sigmbicantly
different from zero at the *5% level or **1% significance level using a two-sided test.
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