TABLE 1V-10
Project STAR
Grade One Summary of Class-Size Effects Analyses,
Using Class Mean Scores on Subtests of the SAT and SCAMIN

19

Grade 1 SAT SCAMIN
Standardized Stanford Achievement Test - Primary | Self Concept and Motivation
Word Total Total Total Self
Study Readin Both Readin Listenin Math Motivation | Concept Both
Location <.001" <001 <.001 <.001[A] | <.001 <001[A]] <«<.01 NS <01 [A}
Type <.001 <.001 <.001 <.001[B] | <.001 <.001 [D] NS ‘NS NS
Location by Type NS NS NS NS[C] | <05 [E] NS [C] NS NS NS
[A) Means (Rounded) for Location
(B] Small classes significantly better than others on each measure and combined.
[C]  Small class significantly better than others (Regular/Aide classes = NS).
[D]  Small class advantage is slight, if any, in Rural; 10-14 points elsewhere.
[E]  Small class advantage is slight, if any, in Rural; 10-14 points elsewhere.
*Significance Levels (p<.05) are tabled
Standardized Stanford Achievement Test SCAMIN
Word Total Total Total Self Concept &
School Type Study Reading Reading Listening Math Motivation
Inner-City 497 486 490 549 510 49.7
Suburban 535 520 526 572 534 49.8
Rural 540 525 532 573 539 50.2
Urban 538 522 529 573 535 50.5
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TABLE IV-11
Project STAR

Grade One Summary of Class-Size Effects Analyses,

Using Class Percent Passing (Log-odds Index) on the BSF Tests

Grade 1, Criterion Referenced Basic Skills First Tests

Reading Reading Math Math
Raw Score % Passing Both Raw Score % Passing Both
Location <.001* <.05 <.001 <.001 <.001 <.001 [A]
Type <.001 <.001 <.001 [B] <.001 <.001 <.001 [B]
Location by Type NS NS NS [C] <.05 NS NS (D)
(A) Average percent passing (rounded) for location. Average percent passing (rounded) for class type.
(B] Small classes significantly better than others on each measure (Regular/ Aide classes NS).
,[C]  Small class advantage is the same for all locations.
(D]  Small class advantage slight, if any for rural; 1.4 - 2.2 in other locations.
*Signlficance Levels (p<.05) are tabled
School Type Reading Math Class Type Reading Math
% Passing % Passing % Passing % Passing
Inner-City 52 71 Small 69 86
Rural 66 86 Regular 58 79
Suburban 66 85 Regular / Aide 61 81
Urban 66 83




3. Summary

In grade one, students in small classes performed better on all tests used in STAR than did
students in regular classes and regular classes with a full-time aide. The graphic representations
in Figures IV-7 through IV-9 show the SAT scaled scores in each of the three class types in first
grade. Figures IV-10 through IV-12 contain first grade scaled scores by school location and class
type. The small class advantage and the regular/aide advantage are consistent across all four
school types (Figures IV-10 to IV-12). A comparison of cross-sectional SAT reading and math
results for kindergarten (SESAT II) and first grade (Primary 1) is shown in Figures IV-13 and IV-
14. Figures IV-15 and V-16 show the mean percent of the BSF skills mastered by STAR first
grade students in each of the three class types. ' 4

There is a strong, positive class-size effect in grade one, and a positive but not particulary
strong effect for regular classes with a full-time teacher aide. (Magnitude of differences among
class types for grades 1, 2, and 3 are shown in Section E, p. 100).




Figure IV-7
Project STAR
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Figure 1V-8
Project STAR
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Total Math by Class Type
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Figure IV-9
Project STAR
First Grade Stanford Achievement Test
Word Study Skills by Class Type
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Figure IV-11
Project STAR
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Figure 1V-12
Project STAR
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Figure |V-13
Project STAR
Stanford Achievement Test
Total Reading: Class Type by Grade
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Figure IV-15
Project STAR
First Grade Basic Skills First Test
Reading Skills Mastered by Class Type
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D. Second Grade

1. Description of the Data Base

The data base for the primary analyses changed again in the second grade. One elementary
school withdrew after first grade because personnel no longer wished to conform to STAR
guidelines. This reduced the number of districts to 41 and the number of schools to 75. Due to
new students entering project schools, the number of students increased to 6,846. However, the
number of students included in the test analysis dropped from 6,572 to 5,328 (see Table IV-12).
In grade two a subset of STAR schools participated in a training program. Dr. Finn conducted
analyses to compare the class scores of teachers (N=67) who received Project STAR training
and those who did not. The findings indicated that training as conducted in this component made
no difference at this grade level. The results reported for second grade are derived from
analyses based on the untrained teachers' (N=273) classes only. The districts were reduced
from 41 to 35, and schools dropped from 75 to 62. This maintained consistency for the
longitudinal analyses and meant that cross-sectional analyses were built on the same condition

(no training).

TABLE IV-12

Number of Districts, Schools, Students
and Classes by Type: STAR, 2nd Grade (1986 - 87)

Dist. Sch. Pupils Classes
Regular

Small Regular With Aide Total
198788(2) N N N N % N % N % N %
Total 41 75 6846 133 39 100 29 107 32 340 100
Project
Data Used for
Grade 2
Analysis* 35 62 5328 109 40 79 29 85 31 273 100

“This includes students with required test scores who entered 2nd grade before November, 1987. It excludes classes of
the teachers who received Project STAR training.

2. Achlevement Results

Students in small classes continued to outperform students in regular and regular with a full-time
aide classes on all tests in the second grade. Although students in regular classes with a full-
time aide outperformed students in regular classes, the differences were not significant. There
were significant advantages for students in small classes on SAT in reading, math, listening, and
word study, and a similar advantage on the Tennessee BSF tests in reading and math.




Table IV-13 provides a summary of the primary analyses for student achievement. The pattern of
these analyses is consistent with similar analyses for kindergarten and grade one. Except for
SCAMIN data, class mean scores are lowest in the inner city schools and highest in rural
schools. The difference in class mean scores is statistically significant by location. The class-
type (school location) analysis is significant also (p<.001). The small class contrast is significant
for each scale, both singularly and (where appropriate) combined. The regular and regular with a
full-time aide contrasts are consistently not significant (NS) in all analyses.

The location X class type analyses consistently produce non-significant (NS) results in all
contrasts, showing that the small class advantage is constant in all locations. Wherever they are
found, the class mean scores of students in small classes (1:15) are consistently and
significantly (p<.001) higher than the class mean scores of students in both regular classes and
regular classes with a fuil-time teacher aide.

The consistency of the SAT analysis results is bolstered through the analyses. of the class
percent passing the tems on the BSF. Results in Table IV-14 show that the lowest percent
passing appears in the inner city schools and the highest percent passing is in the rural schools.
This difference by location is significant for all analyses (p<.001). Differences in the class percent
passing by class type is significant (p<.05) but the class type X location analyses are
consistently NS, showing that the class-type effect is constantly present wherever there were
smail classes.

The overall superiority of the performance of students in small classes on the tests used in
STAR and the similarity of performance of students in regular classes and regular classes with a
full-time aide are shown visually in Figures IV-17 to IV-26. Figures IV-17 thru IV-19 present the
mean scaled SAT scores of second grade classes on Total Reading, Total Math and Word Study
Skills by class type. The SAT results are shown by location and class type in Figures IV-20
through IV-22. A cross-sectional comparison of SAT reading and math results for kindergarten,
first, and second grade is in Figures IV-23 and IV-24. Figures IV-25 and IV-26 show the mean
percent of the BSF skills mastered by students in each class type.

Students in small classes in kindergarten performed better than students in regular and in
regular with aide classes. This “small class" advantage was also found consistently in grades
one and two, as was the finding that there were not substantial differences between the results
of students in regular classes and those in regular with aide classes.

3. Summary

The strong, positive and educationally and statistically significant class-size effect favoring small
classes was found in the grade two analyses. Although in absolute terms, students in regular
classes with teacher aides outperformed students in regular classes, these results were not
significant. Self-concept and motivation differences as measured by SCAMIN results tended to
be minimal and non-significant, but students .in the inner city (primarily minority students) had
higher self-concept scores than did students in the other three locations.

Students in small classes maintained their achievement advantage over students in regular
classes in the second grade. This was true for all tests of reading, math, and word study skills,
and was true for all locations. Students in aide classes also maintained their small achievement
advantage over students in regular classes in the second grade but did not increase their
advantage. There is less consistency in the aide advantage than the smail class advantage. A
discussion of the magnitude of the differences favoﬂng the small class condition appears in
Section F of this chapter.
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TABLE IV-13
Project STAR

Grade Two Summary of Class-Size Effects Analyses,

Using Class Mean Scores on Subtests of the SAT and SCAMIN

Grade 2 SCAMIN
Standardized Stanford Achievement Test - Primary Ii Self Concept and Motivation
Word Total Total Total Self
Study Reading Both Reading | Listening Math Motivation | Concept Both
Location <.001* <.001 <.001 <.001 <.001 <.001 [A] NS <001 [A]] <.01
Type <.001 <.001 <.001 <.001 <.001 <.001 [B] NS NS NS
Location by Type NS NS NS NS NS NS NS NS NS [C]
[A] Means (Rounded) for Location
[B]  Small classes significantly better than others on each measure and combined. Regular/Aide contrast always NS.
[C]  Small class advantages are consistent for all locations. Regular/Aide contrast always NS.
*Significance Levels (p<.05) are tabled
Standardized Stanford Achievement Test SCAMIN
Word Total Total Total
School Type Study Reading Reading Listening Math Self Concept
Inner-City 559 559 559 575 561 48.9
Suburban - 587 585 585 597 579 48.1
Rural 602 593 596 604 592 48.0
Urban 595 590 592 601 582 48.2
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TABLE IV-14
Project STAR ,
Grade Two Summary of Class-Size Effects Analyses,

Using Class Percent Passing (Log-odds Index) on the BSF Tests

Grade 2, Criterion Referenced Basic Skills First Tests
Reading Math
% Passing % Passing Both
Location <.001* <.01 <.001[A]
Type <.05 <.05 <05[8]
Location by Type NS NS NS

[A] - Average percent passing (rounded) for location. Average percent passing (rounded) for class type.

- *Significance Levels (p<.05) are tabled

-[B]  Small class contrast significant at p<.01 for each measure and both together;, Regular / Aide class contrast was NS.

School Type Reading Math Class Type Reading Math
% Passing % Passing % Passing % Passing
Inner-City 48 72 Small 71 84
Rural 75 87 Regular 63 77
Suburban A 80 Regular / Aide 64 80
Urban 67 79
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Figure {V-18
Project STAR

Second Grade Stanford Achievement Test
Total Math by Class Type

Scaled Score Percentile Rank*
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Figure 1V-20
Project STAR
Second Grade Stanford Achievement Test
Total Reading: Class Type by School Type

| Scaled Score Percentile Rank*
610 IR

N\

N,

N

N
>~

7,

A\

Inner-City Suburban Rural

- Small Class

*Percentile rank is based on Stanford Multilevel Norms

Primary I



I8

Scaled Score

Figuré IV-21
Project STAR
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Figure IV-23
Project STAR

Stanford Achievement Test
Total Reading: Class Type by Grade
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Figure 1V-24
Project STAR
Stanford Achievement Test
Total Math: Class Type by Grade

Scaled Score Percentile Rank*
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Figure 1V-25 , Figure IV-26
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E. Third Grade

1. Description of the Data Base

The number of students in the third grade sample slightly decreased from 6,846 in second grade
10 6,804. In an effort 1o keep the sample for analysis as consistent as possible from year to year
for all project years, only the class scores of the untrained teachers were used in the primary
analysis. The number of students in the primary analysis dropped to 4,744. This aiso lowered the
number of districts to 35. The number of schools used for analysis dropped from 62 in second
grade to 60 in third grade. Two schools had incomplete test data; therefore they were not
included. (Table IV-15)

TABLE IV-15

Number of Districts, Schools, Students
and Classes by Type: STAR, 3rd Grade (1988 - 89)

Dist. Sch. Pupils Classes
Regular

Small Regular With Aide Total
1988-89(3) N N N N % N % N % N %
Total 41 75 6804 139 42 89 26 107 32 335 100
Project
Data Used for
Grade 3
Analysis* 5 60 474 110 42 68 26 85 32 263 100

“This includes students with required test scores who entered 3rd grade before November, 1988. it excludes classes of
teachers who received Project STAR training.

2. Achievement Results

Sections A, B and C of this chapler provide, in paraliel fashion, the resulls of students in three
class types (smali, reguiar and regular with a full-time aide) on achievement tests (subtests of
the SAT and the BSF criterion tests) and on self-concept and motivation as measured by the
SCAMIN. This section presents the same results for students in grade three. The pattem of
results established in grades K, 1 and 2 has become firmly fixed. The results for the normed SAT
and criterion-referenced BSF tests are essentially identical and confirmatory at all grade leveis,
including grade three. Table IV-I6 provides a summary of the third grade analyses on the
standardized tests.



The significant difference by location (p<.001) is found as before, with the lowest achievement in
inner city schools and achievement in the other three locations being fairly similar.

Differences in SCAMIN results by location are considerably more marked than in K, 1 and 2 and
show now that the inner city students have significantly higher scores than do the students in
classes in the other three locations. There is no significant class-size effect for SCAMIN results;
students in all three class types score about the same wherever the classes are located. By
grade three, inner city students have higher sef-concepts and motivation scores as shown on
the SCAMIN. The inner city students are predominantly minority in the STAR database.

The achievement results on the SAT subtests show a highly significant (p<.00l) result favoring
small classes on all measures. The regular with aide contrasts were not significant (NS) for
reading, math and language but significant (p<.05) for listening. The location X class type
analyses were all NS, showing that the class-type differences favoring small classes were
consistent across all locations.

Table V-17 shows the grade three results for the BSF test. The difference by location is highly
significant (p<.001) with lowest scores found in the inner-City classes and the highest found in
the rural schools. There are statistically significant class-size differences for reading and for
reading and math combined but not for math. Since differences among class sizes were
consistent for all locations, no significance was found when location X class type analysis was
conducted.

87
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TABLE IV-16
Project STAR

Grade Three Summary of Class-Size Effects Analyses,

Using Class Mean Scores on Subtests of the SAT and SCAMIN

Grade 3 SAT SCAMIN
Standardized Stanford Achievement Test - Primary Il Self Concept and Motivation
Total Total Total Total ZT Al Self
Readin Listenin Math Language Four Motivation Concept Both
Location <,001* <.001 <.001 <.001 <001 [A] <.001 <.001 <.001 [A]
Type <.001 <.01 <.001 <.001 <.001 [B] NS NS NS D]
Location by Type NS NS NS NS NS [C] NS NS NS [C]

(A] Means (Rounded) for Location

[B]  Small class contrast significant at p<.001 for each measure and all four combined. Regular / Aide contrast is NS for Reading, Math, and

Language, but is significant (p<.05) for Listening.
[C]  Class type differences consistent across all locations.
[D]  No consistent class type differences or class type by location differences.

*Significance Levels (p<.05) are tabled

Standardized Stanford Achievement Test SCAMIN
Total Total Total Total Self
School Typs Reading Math Listening Language Concept Motivation
Inner-City 598 603 609 622 45.5 50.1
Suburban 618 617 625 635 43.5 48.9
Rural 624 6268 631 640 43.8 48.9
Urban 617 616 626 632 44.3 49.3
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TABLE 1V-17

Project STAR
Grade Three Summary of Class-Size Effects Analyses,

Using Class Percent Passing (Log-odds Index) on the BSF Tests

Grade 3, Criterion Referenced Basic Skills First Tests

Reading Math
% Passing % Passing Both
Location <.001* <.001 <.001 [A]
Type <.01 NS <05 [B]
Location by Type NS NS NS [C]

[A] Average percent passing (rounded) for location. Average percent passing (rounded) for class type.

~ *Significance Levels (p<.05) are tabled

k (B]  Small class contrast significant at p<.01 for Reading and p<.05 for Math and p<.01 for both; Regular/Aide class contrast was NS.
~ [C]  Class type differences were significant across all locations.

School Type Reading Math Class Type Reading Math
% Passing % Passing ‘ % Passing % Passing _
Inner-City 58 55 Small 77 77
Rural 80 82 Regular 70 A
Suburban 74 70 Regular / Aide 70 70
Urban 73 77




3. Summary

By grade three the patterns established in kindergarten seem firmly set. A strong class-size
effect is evident in all school types on standardized and criterion-referenced achievement

measures (see Figures [V-27 thru IV-36).

The consistency of the finding of the small-class effect across all measures Is striking.
The absence of a statistically significant teacher aide effect is consistent. Differences favoring
inner-city students on the SCAMIN results have, by third grade, become large enough to be
statistically significant but there is no class-size effect found for SCAMIN results. A discussion of
estimates of the magnitudes of the differences for grades |, 2 and 3 appears in the next section
of this chapter.
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Figure 1V-29
Project STAR
Third Grade Stanford Achievement Test
Total Language by Class Type
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Figure IV-30
Project STAR

Third Grade Stanford Achievement Test
Total Reading: Class Type by School Type

Percentile Rank*
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Figure 1V-31
Project STAR
Third Grade Stanford Achievement Test
| Total Math: Class Type by School Type

Scaled Score Percentile Rank*
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Figure 1V-32
Project STAR
Third Grade Stanford Achievement Test
Total Language: Class Type by School Type

Scaled Score Percentile Rank*
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Figure IV-34
Project STAR
Stanford Achievement Test
Total Math: Class Type by Grade
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Figure IV-36
Project STAR

Third Grade Basic Skills First Test
Mathematics Skills Mastered by Class Type

Figure IV-35
Project STAR

Third Grade Basic Skills First Test
Reading Skills Mastered by Class Type
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F. Estimates of the Magnltudes of the Differences (Grades K,I,2,3)

One important question in this study was "How large are any small class and regular with
teacher-aide class advantages?" The magnitude of difference begins to get at the policy
questions upon which this study was founded and to explore the educational significance of the
statistically significant results obtained. The size of the advantage can be measure by the
difference in scaled score points between the small and regular classes, and between the
regular/aide and regular classes as shown in table IV-18. This shows that the small class
advantage increases from kindergarten to grade one, and than begins to decrease. The
advantage to being in a small class remains positive, but declines in grades two and three. Both
Total Reading and Total Math exhibit similar pattemns, with the largest eftect being in grade one.

The differences between the regular/aide and regular classes are also largest in grade one, and
decline thereafter. The differences in favor of the regular/aide classes are much smailler than the
differences in favor of small classes but follow the same pattern as the small-class regular-class
differences. There were aimost no differences in kindergarten.

TABLE IV-18

Scaled Score Differences between Small and Regular
and between Regular/Alde and Regular Classes
Grades K, 1, 2, and 3, Project STAR, 1985-1989

Small - Regular Regular/Aide - Regular

K G1 G2 G3 K G1 G2 G3
Total
Reading 6.3 165 14 9.7 43 7.6 19 0.4
Total
Mathematics 6.9 13.2 9.3 8.1 -03 42 12 -1.6
Total '
Listening - 8.6 6.8 2.7 - 34 1.0 4.4

Since the interpretation of the importance of a difference depends on the variability of the

measures calculated, effect sizes which are the differences between small ad regular classes
(or regular/aide and regular classes) divided by the standard deviation of th: regular class are
shown. Table IV-19 provides estimates of the small class and regular/aide :lass effect sizes.
Table IV-19 shows the effectiveness of small classes across the four-year period using each
year's cross-sectional data for total reading and total math.

The effect sizes shbw the same pattemn as the difference scores, increasing from kindergarten to

first grade, and decreasing thereafter. This is true for both total reading and math, and for the
regular/aide - regular qonparison.
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Table IV-19
Summary of Estimates of Small Class Effect Sizes

on Total Reading and Total Math, Grades K-3

Project STAR, 1985-1989.

Group Kindergarten Grade 1
Total White .18 .25
Reading Minority .25 52

ALL 21 34
Total White .20 25
Mathematics  Minority 09 38

ALL .15 33

Grade 2

19
42
.26

19
27
23

Grade 3
A7
32
.24
A7

.21

Effect sizes are also shown for whites and minorities. In reading, minorities show consistently
higher results. The effect sizes were about twice as large for minorities as whites in grades 1, 2,
and 3. The minority advantage in math was smaller than in reading, and in kindergarten, whites

had a larger effect size than minorities.

Table IV-20 shows passing score differences in percentage points on the BSF criterion test
between small classes and regular and regular/aide classes for grades 1, 2, and 3. Since the
BSF tests were not scaled across grades, comparison across grade levels are not appropriate.
The small-class condition is superior for white and minorities in grades 1 through 3, and minority
students get a slightly larger benefit than white students. These results are similar to results
shown in Table IV-18 and IV-19.

Differences in Averag

Between
Group
BSF - White
Reading . Minority
ALL
BSF - White
Mathematics  Minority
ALL

TABLE IV-20

Grades 1, 2, and 3

Grade 1

4.8%
17.3%
9.6%

3.1%
7.0%
5.9%

Grade 2

1.6%
12.7%
6.9%

1.2%
9.9%
4.7%

Grade 3

4.0%
9.3%
7.2%

4.4%
8.3%
6.7%

e Percent Passing BSF Test of Reading and Math
mall Classes and Other STAR Classes,
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Summary of the Pﬂnclpal Analyses, Grades 1-3.

A comparison of results for grades 1, 2 and 3 provided a picture of routine consistency. The
classes of inner-city students consistently scored lower on achievement measures than classes
of students in the other three locations. (Note that most minority students were in the inner-city
classes.) The small class effect was extremely strong (significamt p <.001) in all contrasts.
Students benefited from small classes wherever the small classes were located.

The effect of a regular class with a full{ime teacher aide on student outcomes was less
consistent. There was some benefit to being in a class with a teacher aide in grade one, but that
eftect was not significant in grades two and three.

Being in a small class did not have an impact on student self-concept and motivation as
measured by the SCAMIN. Students in the inner city had somewhat higher self-concept scores
than students in the other locations. (Self-concept measurement of young children is difficult and
resuits may become more stable in later years.)
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V. The Longitudinal Analysis

Project STAR researchers hoped that enough students would remain in the study to allow a
strong longitudinal analysis. Although each year of the study included more than 6000 students,
only 1842 were in the same class-size condition for all four years (K-3; 1985-1989) of the study.
Table V-1 shows the data base available for a four year longitudinal analysis. At the end of
kindergarten there were no differences between results of students in regular and regular with
aide classes, there was parent pressure to reassigh some students, and as kindergarten was not
mandatory in Tennessee there was a fairly large influx of new students. Students in regular and
regular with aide classes were reassigned at random; students in small classes were not
reassigned. This reassignment reduced the number of students who met the conditions for the
longitudinal analysis, and newly entering students would be excluded as they lacked
kindergarten scores. Thus, researchers decided to do a longitudinal analysis that had two parts:
Kindergarten-Grade 1 (K-1) and Grades 1, 2, and 3 (1-3). This decision produced more students,
schools and classes for the analyses. (See Table V-1)

TABLE V-1

Number of Schools, Students and Classes by Type,
Longitudinal Data Base: STAR, 1985-1989*

Groups Classes
Schools Students Small Regular Regular/Aide Total
N N N % N % ‘N % N %
K-3** 54 1842 91 44 51 25 65 31 207 100
K-1 74 2416 115 38 102 33 90 29 307 100
1 -é 60 2571 99 42 64 27 73 31 236 100

*in STAR in the same class type, for 4 years (K-3), or K-1 and 1-3.
**The K-3 analysis tables are in Appendix F. Those tables may be use for gross comparisons. Results are similar, but

there are some noticeable differences.

To be considered in the original projected longitudinal anatysis, a student had to be in the project
all four years, starting in kindergarten (K), be in the same class type (small, regular or regular
with a full-time teacher aide) for the entire project, and have the appropriate test scores needed
for the analysis. The revised analyses (K-1, 1-3) held to the same general rules: a student was in
the study for the requisite number of years and had to have all of the required test data points.
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Some Caveats

The original sample (more than 6,000 students in approximately 100 classes of each of the three
types) was drawn within the limits of funding and with hopes that there wouki remain in the
study, in their same class types, enough students for a definitive longitudinal resuit. Throughout
the study, as students moved they were replaced by other students placed at random into the
three class conditions. From the original substantial data base, only 1842 students of the original
kindergarten sample of 6328, or 29 percent, met all conditions for the longitudinal analysis.
Using K-1 and 1-3 as longitudinal analyses bases provided more students (2416 and 2571
respectively), but even with the increase in Grade 1 the 1-3 group was still only about 34 percent
and the K-1 was 38 percent.

Results of the longitudinal analysis presented here shoukl be treated as tentative due to the
restricted subsampies (about one-third of the total group) in each analysis. These youngsters
may not be typical of the entire project population. Each subsample of students was divided into
classes to obtain class averages for analyses. The absolute number of students for the
longitudinal analysis in each of the three conditions was Small (K-1: 1140; 1-3: 891), Regular (K-
1: 663; 1-3: 744), and Regular/Aide (K-1: 613; 1-3: 936). Some "large” classes had only 3, 4, 5
or 6 students who constituted the average for that class for the analysis (the same is true for
other class types).

Tests of Significance of Mean Difference

Each longitudinal analysis was done for 4 measures — Word Study Skills (WSS), Total Reading
(Read), Total Mathematics (Math) and Total Listening (Listen), and for appropriate testing time
points in Kindergarten, Grade 1, Grade 2, and Grade 3.

The total file analysis was a LOCATION X TYPE design, with schools nested in locations and
crossed with class types. Grade diftferences are the dependent variables for multivariate tests of
the grade effect (the specific contrasts are K-1 and 1-2, 2-3) and for interactions of grade with
location and class type. This design is in Table V-2 for the K-1 analysis. Also, a race file analysis
was done, using a LOCATION x RACE x TYPE design with each school having only minority or
white students. This was necessitated because there were insufficient degrees of freedom for
Schools x Race or Schools x Race x Type in the longitudinal data sets, making it difficult or
impossible to test some effects in the completely crossed design. In this analysis, schools with
location/race combinations and schools x type are the error terms for every effect of interest.
This design is in Table V-3 for the 1-3 analysis.

In this analysis, the class was the unit of measure. In some class-type situations only a few
students were in a class for all appropriate years. That is, throughout the project some students
moved in and out of the class; only those who remained for the years of the analyses (K-1, 1-3)
and had the needed test scores were used to develop the class average used in the analysis.
(Appendix F contains the tables showing the numbers for the K-3 analysis with the 1842
students.)
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TABLE V-2

Design for Total Class Analysis, Showing the Source of
Variation, Error Terms and Degrees of Freedom,
Longitudinal Study: STAR 1986-1989, Grades K-1

Source of Variation Error Term
Grade (G) Schools by Location (S:L)
LOCATION x GRADE (LG) , Si
TYPE (T) SiL
TYPE x GRADE (TG) . TxS:L
LOCATION x TYPE x GRADE (LTG) TxSL
Degrees of Freedom

WSS  Reading Math Listening

Schools:Location (S:L) 56 56 56 56
Type x Schools (TxS1) 99 - 99 100 99
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TABLE V-3

Design for Analysis by Race, Showing source of Variation,
Error Terms and Degrees of Freedom,
Longitudinai Study: STAR 1985-1989

Source of Variation Eror Term

GRADE () SCHOOLSXRACEXLOCATION (S:R)
' LOCATION x GRADE (LG) SRL

TYPE x GRADE (TG) TxS:R:L

RACE (R) | | SRL

RACE x GRADE (RG) S:RL

LOCATION x RACE x GRADE (LRG) . SRL

LOCATION x TYPE x GRADE (LTG) TXSRL

RACE x TYPE x GRADE (RTG) TXSRRL

RACE x TYPE (RT) TXSRRL

LOCATION x RACE x TYPE x GRADE (LRTG) TxSRRL

Degrees of Freedom

WSS Reading Math Listening

Schools:Race:Location (S:R:L) 60 63 63 63
Type x Schools:Race:
Location (TxS:R.L) 83 98 98 98
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TABLE V-4

Analysis of Variance Results Expressed as Significance Levels,
Project STAR, Longitudinal Analysis (1985-1989) Showing the
Total Class Resuits and the Class Resuits by Race

| Word Study Total Total Total |
L Skills_ Reading Math Listening |
I I I I I |
| | K-1 13 | K1 13 | KA1 13 | K-1 1-3 |
I | [ [ [ |
|GRADE | 01 001 | .01 0010 | .01 001 | .01 001 |I[A
| o I I I |
jLOCX | | | | |
I[GRADE | .01 NS. | .01 .01 | NS. NS. | — N.S. | [B]
I [ [ | I |
| TYPE | 01 001t | 01 001 | .01 001 | — .01 | [C]
I | | | N [
|]TYPEX | | I I |
|[GRADE | 05 NS. | 01 NS. | NS. NS | — NS. | (D]
I I I I I |
[LOCX | | | I I
ITYPEX | [ | [ I
I[GRADE | NS. NS. | NS. NS. | NS. NS | - NS. | [g]
| | | f | : I
| I I I I I
| RACE | — 01 | — 001 | — .01 | — .01 | F]
| | | [ I |
|RACEX | I I I I
IGRADE | 01 NS. | 05 NS. | NS. NS | - NS. | I[G]
| | I I I |
|RACEX | I I | |
[lLocx | I [ I I
[GRADE | 05 NS. | NS. NS. | NS. NS | — NS. | [G]
| | | | | I
|RACEX | I I I I
| TYPE | - NS. | - NS. | NS. | — NS. | [H]
I I I I I I
|RACEX | I I | I
ITYPEX | | | I I
|[GRADE | NS. NS. | NS. NS. | NS. NSs. | — NS. |
| I I | [ [
JRACEX | | I | |
jLocXx | I | | |
ITYPEX | I I | I
|[GRADE | NS. NS. | NS. NS. | NS. NS | — NS.. |1
I l [ | [ I
- | L | | |

*Results are discussed on the following pages using the designations [AH!] to identify the results being discussed.

N.S.=Not Significant; significance levels p<.001, .01, or .05 reported.
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Discusslon of the Longitudinal ANOVA Results (Tables V-4 and V-5)

[A] There was statistically significant student growth on the standardized tests on all four
measures and at all grade levels. This does not address class size.

[B] There were no statistically significant differences in student growth between/among the
classes in the various locations (Inner City, Suburban, Rural, Urban) except in total reading for
the 1-2-3 analysis where inner-city gained significantly more from G1 to G2 and from G2-G3
than all other locations. In the K-1 analysis, there were statistically significant gains
betweenvamong class types in locations, with inner-city students gaining most in Total Reading
and Word Study Skills. This result does not address class size and is shown in Table V-5. Note
also that Table V-5 shows that the gain in all locations was fairly similar, with a range of 77.2 to
105.7 favoring the inner city. Inner city class results were consistently the lowest and, except for
K, rural classes had the highest results. Note also (Table V-5) that the largest difference
between inner city score (lowest) and the highest score in any given year fluctuates from 49.4 to
24.4 with the superior gains in the inner city in G1-G2 and G2-G3 reducing the differences.

[C] Small-regular contrast is significant on all scales at or beyond p<.01; aide-regular contrast is
not significant for any scale.

[D] There was no interaction with class type over years 1-3 of the study. All class types grow
equally, on the average. That is, the small-class advantage which originated in K neither
increased or decreased in a statistically significant manner over the subsequent three years.

[E] There were no statistically significant Location x Class Type x Grade interactions on any
measures. :

[F1 Race effects (1-3) significant on all scales at or beyond p<.01. Whites do better than
minorities on all these measures. K-1 analysis was not run.

[G] In general, grade-to-grade growth in 1-3 was similar for whites (W) and minorities (M),
although the differences for the average scores for W and M were considerably less on ail four
measures for small classes than for the other two class types. in K-1, whites' gains, on average,
exceeded gains for minorities on word study and reading. Generally, grade-to-grade growth was
the same for whites and minorities, regardless of location.

[H] No statistically significant differential impact of small classes on whites or minorities.

[l There is no evidence of a ditferential impact of small classes on whites or minorities, as
small classes affect "growth” in each year equally. That is, there may be differential impact on
end-of-year performance (see Chapter IV) but not on the total amount of change from K to 1, or
1 to 2 to 3 when students in the project are considered over time. There is no significant Race x
Location x Class Type x Grade interation. However, since there were only a few locations (i.e.,
school types) that had both white and minority students, the test of this effect is based on very
small segments of the data.
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TABLE V-5

Total Reading Mean Scores by Location

STAR, 1985-1989
K-1 Analysis Grades 1-2-3 Analysis
K Gain Gt G1  Gain G2 Gain G3 Gain
K-G1 G1-G2 G2-G3 G1-G3
Innercity 4333 583 4916 4968 67.6 564.4 38.1 6025 105.7
Suburban 468.1 636 531.7 5358 57.1 5929 275 6204 84.6
Rural 4409 944 5353 5462 568 603.0 239 6269 80.7
Urban 4473 893 5366 5425 535 596.0 237 6197 772
34.8* 38.6" 49.4* 244"

“Largest difference between inner City and any other group.

Longitudinal Average Scores By Grades, By Tests, By Class Types

Tables V-6 through V-8 show the average scores and totals for the three class types by the four
locations and for grade levels K-1 and 1-3 for the two measures available for longitudinal
analysis: total reading and total math. These tables also show the average growth: K-1, 1-2, 2-3
and the total growth 1-3 for each class type. Except for the scores in brackets in each table, the
small class average score exceeds the average scores of other class conditions. Figures V-1
and V-2 show the average annual SAT scaled scores by class type.

Longhtudinal Average Scores by Race by Class Type and Total

Table V-8 shows that on all four measures the differences between average scores of Minorities
(M) and Whites (W) are far less in small classes than in regular and regular/aide classes.
Average scores for (M) are considerably higher in small classes than for (M) in the other two
class types, and although the average scores for (W) in small classes are higher than average
scores of (W) in the other two class types, the differences are not as extreme as for (M). Minority
students in small classes outperform minority students in other class types and very nearly equal
the performance of white students in regular and regular/aide classes.
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TABLE V-6
Average Annual Scores, Year-to-Year Growthsbl Class Type and Location,

Longltudinal Analysis, Project STAR (1985-1989): Total Reading
SMALL REGULAR REGULAR/AIDE
K-1 Analysis 1-2-3 Analysis K-1 Analysis 1-2-3 Analysis K-1 Analysis 1-2-3 Analysis
- K G1 G1 | G2 G3 K G1 Gt G2 G3 K G1 Gi G2 G3
Inner City 4364 5029 506.1 576.6 6100 4311 4815 4826 5435 5894 4318 488.3 4945 5634 602.2
Suburban 4488 5454 5455 599.0 626.7 4363 5182 5313 5928 617.3 4354 527.7 5260 5838 614.2
Rural 4449 5428 5488 6065 6318 439.2 5261 5404 5982 623.1 437.8 536.0 547.7 602.7 624.2
Uban 4513 5457 550.1 598.7 623.7 4443 530.7 5424 5957 6196 4454 5316 5329 5927 6145
Al 4448 5357 5404 5985 6259 4376 5158 5291 588.0 616.0 Q7.3 525.3 5335 591.7 617.7
K-1 1-2 2-3 K-1 12 23 K-1 1-2 2-3
GrowthvYear 909 582 273 781 589 28.0 880 6582 26.0
SMALL REGULAR REGULAR/AIDE
Total Growth 85.5 86.9 84.2

(1-3)
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Average Annual Scores, Year-to-Year Growth bg Class Ty

TABLE V-7

and Location,

Longitudinal Analysis, Project STAR (1985-1989): Total Math
SMALL REGULAR REGULAR/AIDE
K-1 Analysis 1-2-3 Analysis K-1 Analysis 1-2-3 Analysis K-1 Analysis 1-2-3 Analysis
K G1 G1 G2 G3 K G1 G1 G2 G3 K G1 G1 G2 G3
Inner City 484.9 5029 525.6 5744 6127 4776 [503.9] 5051 547.0 5921 4720 [508.0] 5122 562.7 604.0°
Suburban 504.2 550.0 5523 598.3 627.1 4959 5268 538.6 5827 619.8 488.2 531.2 5308 576.3 611.1
Rural 4994 5436 5521 5976 632.1 487.0 5356 5455 5939 627.2 489.7 541.1 548.3 [597.8] 628.0
Urban 500.0 5475 5489 5853 6172 4878 5364 [550.0] 5852 622.6 4967 5354 528.6 5825 613.4
Al 497.5 5418 5470 5924 6260 4865 5272 537.7 5829 619.4 4871 5327 5371 586.4 6193
K-1 1-2 23 K-1 1-2 2-3 K-1 1-2 2-3
GrowthvYear 443 454 336 40.7 452 364 456 492 329
SMALL REGULAR REGULAR/AIDE
Total Growth 79.0 81.6 82.1

(1-3)




TABLE V-8

Average Annual Scores and Differences Between the Scores
of White (WH) and Minority (MIN) Students By Class Type and Total

on Two Measures Longitudinal

Analyses: Project STAR, 1985-1989, K-1

TOTAL

1-2-3 Analysis K-1 Analysis  1-2-3
Gt GI G2 G3 K
G2 G3

6043 6258 4440 5369 606.4

5592 596.0 4238 4984 569.1

451 298 202 385 373

TOTAL

1-2-3 Analysis K-1 Analysis  1-2-3 Analysis

and 1-2-3

TOTAL READING

SMALL REGULAR REGULAR/AIDE

K-1 Analysis  1-2-3 Analysis K-1 Analysis
Analysis K-1 Analysis  1-2-3 Analysis

K G1 G1 G2 G3 K
G1 G1 G2 G3 K G1 Gt
WH 4498 5424 6092 6315 4449 537.0
626.2 446.6 539.1 6070 6282
MIN 438.0 517.0 5822 612.7 4194 5049
5969 4312 5099 575.0 6058
DIF 118 254 270 188 255 321
293 154 292 320 224
TOTAL MATH

SMALL REGULAR REGULAR/AIDE
K-1 Analysis 1-2-3 Analysis K-1 Analysis
K-1 Analysis  1-2-3 Analysis

K G1 G1 G2 G3 K
G1 G1 G2 G3 K G1 G1
WH 5029 548.2 5550 6002 6324 489.4
541.0 5456 5946 6262 4956 5430 549.8
MIN 4852 5242 5309 5773 6130 4815
5144 5205 5679 6023 481.7 5158 523.8
DIF 177 240 241 229 194 79
266 251 267 239 139 272 260

WH=WHITE MIN=MINORITY.. DIF=DIFFERENCE
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G1 Gt G2 G3 K
G2 G3

538.5 5469 594.0 626.6 492.7
596.7 628.8

507.0 517.6 5549 597.2 476.0
567.8 605.1

315 293 391 294 167
289 237
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Figure V-1
Project STAR
Average Annual Scaled Scores, Year-to Year Growth by Class Type
Longitudinal Analysis, (1985-1989): Total Reading
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Figure V-2
Project STAR
Average Annual Scaled Scores, Year-to Year Growth by Class Type
Longitudinal Analysis, (1985-1989): Total Math
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SUMMARY COMMENTS

Although each yearly analysis continued to identify the benefits of a student's being in a small
class, the resuits for the small (about 33 percent) subsample of students in the same class size
for 2 years (K-1) and 3 years (1-3) were less definitive for student achievement. The results
showed that the large and statistically significant gains favoring the small classes made in the
first year (i.e., K in the K-1 comparison and Grade 1 in the 1-3 comparison) were maintained, but
. that there were no statistically significant gains in future years. Likewise, the average scores on
the four measures of achievement (detailed tables provided for Total Reading and Total Math
only) used for the longitudinal analyses showed that the minority students in small classes
achieved higher scores than minority students in the other class conditions, but the non-minority
students continued to outperform the minority students in all class types and locations.
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VI. Training

A. Introduction

One of the recurrent explanations in the literature tor failure to find significant class-size effects is
that teachers are teaching the smalier class the same way they have taught a large class and
therefore student achievement is not greatly affected.

Most of the research on class size has measured overall effects on student achievement; only a
few have examined how teacher behavior changes when class size is reduced (Fox, 1967;
Taylor + Fleming, 1972; Wright, et al., 1977, Cahen, et al., 1983; Whittington, et al., 1985.)
These studies are summarized in Robinson and Wittebols (1986) as follows: “Research indicates
that many teachers, whose classes are reduced in size do not change their teaching techniques
(p. 134). Fox found that 55 percent of the teachers made ineffective use of smaller classes; 45
percent did more individualization of instruction. Cahen, et al.(1983) showed that smaller classes
had more on-task and engaged time and less time waiting for teacher help. Wright (1977) and
Taylor and Fleming (1972) found that teachers in small classes gave students more individual
attention. Whittington, et al. (1985) found that teacher logs revealed more individualization,
better student behavior, more student participation, and faster pace in smaller classes.

What teachers need to do to teach effectively in a small class does not appear from the literature
to differ very much from good teaching in a large class; if they can individualize instruction,
increase time on task, and motivate students, the students will learn more. The small class
makes these things possible, and a training program should help teachers achieve the possible.
Training teachers to work with a teacher aide is a little more complex, because it involves
defining roles and developing a teamwork approach to the class.

B. Project STAR Legislation

The Project STAR legislation (Appendix A) specified that teachers should receive in-service
education, without specifying the nature or extent of the training. Almost all of the teachers in
Project STAR were already involved each year in a variety of in-service education activities. The
Project STAR training program would be "in addition to" the in-service training they would
normally get. Their usual training varied from school system to school systern, and in some
systems, individual schools chose what they would do. Teachers with whom we discussed the
possibility of a training program agreed that it was a good idea, but it did not seem to be a high
priority with most of them. The average teacher in the second grade had 13 years of teaching
experience, and the third grade teachers had 14 years of teaching experience. Most of the
teachers felt that they knew what and how to teach.

An advisory committee was formed to help plan the training program. The members included
training specialists from the State Department of Education, from local systems participating in
Project STAR, as well as a superintendent, principal, and teachers from STAR schools.

Vanderbilt University had the major responsibility for planning and conducting the training

program statewide, although each of the other universities was involved in the observation of
teachers and other data collection activities.
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C. Background on Tralﬁlng

1. Training Design

In the winter of 1986-87, 13 of the 75 STAR schools were selected randomly within school types
to have their teachers trained. In the selected schools, all of the teachers were trained; there
were 57 teachers, 17 percent of the total number in Project STAR. All but two of the initially
selected schools agreed to participate, and the two refusals were replaced by other randomly
selected schools from the same school type. There were two inner-City schools, two suburban
schools, two urban schools, and seven rural schools in the training group. In 1987-88 there were
21 small, 19 regular, and 17 regular/aide classes in the training schools. In 1988-89 there were
25 small classes, 15 regular, and 17 regular/aide classes in the same schools.

In the second grade, 30 percent of the trained teachers had more than 20 years of experience;
only 4 of the 57 had less than three years of experience. Within the previous three years about
80 percent had participated in in-service training designed to increase their ability to manage
classrooms and increase student leaming. As a group, they were not highly motivated to take
additional training. The third grade trained teachers were similar in demographic characteristics
to the second grade teachers; both groups were similar in demographic characteristics to the
Project STAR teachers who were not in the training group.

The training design in both second and third grade involved three days of training before school.
Teachers were paid $35 a day to participate. In second grade there were also five, one-hour
follow-up sessions, one a month on the average, where the trainers worked with teachers on the
improvements they were trying. In the third grade there were three, two-hour follow-up sessions,
one each in September, October, and November.

. 2. Training Curriculum

Dr. Hilda Nason, an experienced trainer, developed the cumiculum for the three-day before-
school training, with the assistance of an advisory committee of teachers, trainers, and State
Department of Education supervisors who reviewed the objectives and made suggestions for the
content of the program. The teachers who were to be involved in the training program responded
to a questionnaire which listed a number of possible curriculum topics. In addition, the teachers
indicated the topics covered by in-service training they had received in the previous three years.

Dr. Nason used these inputs to develop the curriculum and training syllabus which emphasized
classroom management, teaching higher order thinking skills, diagnosing students’ learning
needs, individualizing instruction, and working with aides in the classroom.

The training program was initiated in 1987-88, when the STAR students were in second grade.
The second grade teachers in the training schools were observed teaching a reading and a math
lesson in the spring of 1987, before they had received any training. Training was provided to five
groups of 10 to 15 teachers each in August 1987, before school started. Dr. Nason trained one
group of ten teachers. The four other trainers observed Dr. Nason's training sessions. They all
used the same training manual that Dr. Nason had developed fo try to provide the same content
to all teachers. The trainers were all highly rated (over 4.5 on a 1 to 5 scale) in the teacher post-
training evaluations of their sessions. Training sessions were observed by other members of the
Project STAR staff and the evidence is that training was of uniformly high quality and that the
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content of all fraining sessions was comparable. In the second grade, the same curriculum was
delivered to all teachers, regardiess of whether they were going to teach a small, regular, or
regular/aide class. Teachers had not received their class type assignment at the time they were

trained.

The training for the third grade teachers did include one day of condition-specific training and
two days of general training in classroom management and teaching thinking skills that was
similar to the second grade training. Teachers knew their class-type assignment (small,
regular/aide, or regular) at the time of training. Aides participated in the condition-specific day of
training, along with their teachers.

A major emphasis in the training in both years was to try to get teacher commitment to
implement ideas and concepts from the training in their classrooms. Each teacher was asked to
make a specific commitment in writing at the end of the summer training about what they would

do in the coming school year to improve their teaching.

In second grade the trainers held live follow-up sessions of about an hour's length each month
during the fall at the schools or at a teacher center. In third grade there were three two-hour
follow-up sessions in the fall. The trainers also observed each teacher in her or his classroom
during the day of one of the follow-up sessions. The follow-up sessions were designed to help
teachers implement their commitments to improve their teaching. The follow-up sessions were
individualized to respond to teacher interests and did not try to cover a uniform curriculum.

Each teacher in the training program was observed teaching a math lesson and a reading lesson
in the fall and again in the winter. For each teacher there was one before-training observation,
one observation during the follow-up period in the fall, and one in the winter after the follow-up
sesslons had been completed. Trainers also did an overall evaluation of the teachers'
implementation of the training based on their classroom visits and on their interactions with the
teachers during the follow-up sessions.

Observations were also made of 32 teachers in Project STAR schools that were not involved in
the training program.

The design permits comparisons between the classroom teaching of trained teachers and of
untrained teachers . Comparisons can aiso be made between observations made before training
and after training of the same teachers. Finally, the design permits comparison of teaching
behavior of teachers in small classes, regular classes, and classes with a full-time aide. In
addition to the observation of teaching, comparisons were made of student achievement
between trained teachers and teachers who have not been trained.

3. Observer Tralning

Observers came to Vanderbilt for a two-day training session prior to spring data collection in
1987. They were given manuals describing the observation system, classroom rating scales, and
the data collection instruments and procedures. The observation system provided for descriptive
notes as well as for coding specific categories of teacher-student contacts and studemt task
engagement. (See Evertson & Burmry, 1989, for a description of the observation system.)
Observers practiced using the observation system categories by coding scripted diaiogues of
teacher-student interactions in class lessons, by contributing their own dialogues for practice,
and by coding videotapes of actual class lessons. Throughout training, guidelines for writing
"descriptively” rather than “judgmentally” or “evaluatively” were emphasized. At the conclusion of
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training, observers used the observation system and the classroom rating scales to record, code,
and rate events on a master videotape of a complete class lesson. Criterion-referenced
agreement was computed. Agreement with the coded master tape was high (85 percent or
above) for the observation system and 80% for the classroom rating scales.

Follow-up comtacts with the observers and data from the spring 1987 data collection were used
to assess observer agreement. Observers reported little difficulty in using the system since the
descriptive notes allowed them to record what they saw and to explain any anomalies that might
affect their quantitative data. Prior to the data coliection in fall 1987, observers returned for
another two-day session. Approximately half of this time was used to talk about classroom
events that affected what they recorded. Although agreement was high, observers' scores were
not perfect. The primary threat to agreement appeared to be observers' failure to record events
because they did not see them, not their failure 1o interpret observed events accurately.
Observer training was conducted again in early September, 1988. At this time, new observers
were trained and the skills of those observers who remained with the project for the second year
were reinforced. - 8

4. Assessment of Training Effect

To assess the effects of training, trained observers recorded a variety of information (e.g.,
classroom management, teacher-student interaction, on-task behavior) as teachers taught a
reading and a math lesson to their students. Observations were made three times. The first
observation was in the spring of the previous academic year. These data provide a pre-training
standard. The second observation was in late fall after training (post-training comparison). A
third observation was in the winter after a series of at least three follow-up sessions in which the
observers met with the teachers to discuss their implementation of the training curriculum.

One primary interest of the project is the effect of training on classroom dynamics. One way to
address this issue is t0 compare the pre-training observations with the post training observations
for those teachers who received training. But we concluded that classroom activities at the end
of a school year vary considerably from those at the beginning. Hence, the pre-training data do
not provide the benchmark for pre- and post- comparisons we would have desired. In other
words, any differences in classroom dynamics between pre- and post- data might reflect these
naturally occurring differences in the cycle of the school year rather than any real effect of

training.

Consequently, we selected eight additional schools whose teachers did not participate in the
STAR training program. An effort was made to select schools that were in the same school
districts and "school type” (e.g., urban, rural, suburban, or inner city) as those selected for the
training program. Selection was constrained somewhat, however, by the proximity of the schools
to the trained observers we had available to collect the data. Observers collected the same
information on these teachers as on the trained teachers. Hence, the data enable us 10 assess
the effect of training by comparing the observations made of the trained and untrained (or
comparison) teachers at the same time in the school year. The comparison group of second
grade teachers was observed in the fall of 1987; the third grade group was observed in the fall
and winter of 1988-89. Only fall data, then, are available for both academic years for both groups
of teachers-—trained and comparison.
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5. Class Type and Teaching Practices

All of the approximately 340 teachers in both the second and third grades, including the 86
second grade teachers and 84 third grade teachers who were observed for this training study
were also randomly assigned to one of three class types: small, regular or regular/aide. Table VI-
1 shows the number of teachers by class type for each of the six possible categories of
analytical interest for both years of the training study.

Data Analysis

The principal questions of this research are: Does training affect teaching practice (e.g.,
development of procedures, routines, class management, etc.)?; Do these dynamics vary by
class type; and Does any effect of training depend on the particular type of class to which a
teacher has been assigned-that is, do class type and training interact? The effect of training on
student achievement is also a primary issue. To address these issues, the MEANS and
REGRESSION programs available in SPSS-X were employed. MEANS provides the means on
variables of interest for each group—trained vs. comparison; small vs. regular vs. regular/aide
classes—as well as a test of the significance of the differences. The question of interaction-that
is, whether training effects may vary by class type--was addressed with regression analysis

using dummy coding.

D. Results

Key variables derived from the category coding section of the observation system are shown in
Tables VI-2, VI-3, and VI-4. The observation coding sheet provides for recording teacher-to-
student contacts and student-to-teacher contacts in either behavioral, academic, or procedural
contexts. Observation time is defined as the actual number of minutes of observation divided by
60. The number of contacts in each category is summed and divided by observation time to
obtain a rate per class hour. Proportions of time spent in each activity are caiculated by
computing the minutes spent in the activity and dividing by observation time. Effect sizes were
then caiculated for each training group and class type. Variables with effect sizes of .30 or higher
are reported. Comparisons among small, regular, and regular/aide classes are shown for math

and reading.

All variables from the observation system and classroom rating scale variables are analyzed for
each of the three class types and two training conditions for fali observation data only. This time
period was selected because the data for the training and comparison groups are the most
directly comparable. No data were collected in comparison classes for the winter time period.
However, the decision to use these data means that at best we will be attempting to capture the
most immediate effects of training on teaching practice in different class types as opposed to the
longer term effects that might be captured from using the winter observation data. The winter
and fall observation data were compared, however, and very few differences were found for
observation variables across the two time periods. Classroom ratings were compieted at the end
of the observation period for both math and reading lessons; therefore, there are no separate
ratings for subject matter for these variables.

The analysis of the classroom rating variables and observation variables was conducted in three
steps for each grade. First, the effects of the training program were determined by comparing
training and comparison classrooms, regardiess of class size. Training effects are summarized
in Tables VI-2, VI-3, and VI-4. Next, class type effects were determined by comparing means for
small, regular, and regular/aide classes, regardless of training group assignment. Resulls are
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summarized in Tables VI-5, Vi-6, and VI-7. Third, interaction effects, that is, the possibility that
the effects of training might depend on class type, were also considered. Training and
comparison groups were disaggregated by class type in order to test for interaction effects.
Significant interaction effects are summarized in Table VI-8. A summary of all effects is
presented in Table VI-9.

1. Time Spent in Subject Matter and Lesson Formats (Variables 1-7)

Class means were remarkably similar across class types and grades, both in the amount of time
spent in the subject matter and in lesson formats (see Tables VI-6 and VI-7). Class type made
no significant difference in the amount of time spent in reading or math; in all class types, more
time was spent in reading than in math. Note that the same amount of time spent in a small vs. a
regular class can actually result in more time spent per student, meaning that students in small
classes may have more tums at the chalkboard in math and more of the teacher's attention in

reading.

Reading lesson formats were very similar regardless of class type. In reading lessons, time was
spent mainly in small group instruction, with most of the lesson spent in content development,
some time spent in independent seatwork, and a much smaller amount of time spent in testing
and giving directions for assignments. Third grade classes spent more time in independent
seatwork than second grade classes; otherwise, second and third grade reading classes were
very similar.

Math lessons across class type and training groups were different from reading lessons but very
simllar to each other. Small groups were rarely used in math instruction. Most math lesson time
was spent in content development, with ionger periods of time spent in independent seatwork in
math than in reading. These differences in instructional format could contnbute to the difference
in tindings for training and class type effects in reading vs. math.

While no important differences were found among class types, some training effects were
apparent in lesson format in math and reading in the second grade (Table VI-3 and VI-4).
Trained second grade teachers spent significantly more time in content deveiopment in both
reading and math than comparison teachers. In reading, trained teachers spent less time in
small group instruction than comparison teachers; in math, trained teachers spent less time in
independent seatwork than comparison teachers. However, training effects for these variables
were not observed in third grade classes.

2. Teacher-Student Contacts (Variables 8-29)

Neither the number nor the types of teacher-student contacts differed by class type in second or
third grade reading or in second grade math. Teachers appeared to maintain the same pattem of
instruction regardless of class size. In third grade math classes, however, several class type
differences were observed (see Tables VI-6 and VI-7).

In third grade math, more of the total contacts were teacher-initiated in regular classes than in
small classes. These findings imply that students initiated more contacts in small classes than in
regular classes. Means for variable 10 (Table VI-7) support this possibility, although the
differences were not statistically significant. The data do indicate that students in small classes
may have initiated more procedural contacts than students in regular classes, although this
finding was not significant (p = .10). Regular classes also had more total academic contacts than
regular/aide classes and more questions than either small or regular/aide classes.
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The types of contacts teachers initiated varied in some cases by class type. For example, in third
grade math, teachers were more likely to initiate questions and make academic contacts in

regular classes than in small classes or regular/aide classes.

The same patterns described above for math were observed in third grade reading. However,
the differences between means are not statistically significant, with one exception. In third grade
reading, small classes and classes with teachers’ aides spent a higher percentage of class time
in academic activities than did regular classes.

Some training effects were apparent in teacher-student contact variables in reading classes, but
not in math classes (Table VI-3 and VI-4). More of the total contacts in training classes were
questions, and fewer of the total contacts in second grade training classes were directives (direct
statements to students that require them to respond as opposed to questions or comments).
Trained third grade teachers initiated fewer questions than comparison teachers. Trained second
grade teachers initiated more comments than comparison teachers. Fewer of the total contacts
in second grade training classes were directives.

In addition to the direct effects of class type and training noted, some interaction effects also
surfaced. Training effects varied depending on class type on two variables (see Tabie VI-8). In
second grade math, trained teachers in small and regular classes had fewer procedural contacts
than comparison teachers, but trained teachers with classroom aides had more procedural
contacts than comparison teachers. In third grade reading, trained teachers in small classes and
classes with teacher aides made more directive contacts than comparison teachers; in regular
classes, however, trained teachers made fewer directive contacts than comparison teachers.
These apparent interactions are important to consider because they can explain why direct
effects of either training or class type are sometimes nonsignificant.

3. Student Outcome Variables (Variables 30-33)

Training and class type each had effects on student task engagement. Direct class type effects
were present in second grade reading, where students in small and regular/aide classes had
fewer students probably on-task and more students definitely on task than students in regular
classes (see Tables VI-6 and VI-7). A similar effect was observed in third grade reading, where
significantly more students were probably on-task in training classes than in comparison classes,
with no significant difference in the percentage of students definitely on-task. These results were
probably related in part to the finding in grade 2 that small classes have better visibility than
regular classes: it may have been easier for observers to see whether students were definitely
on-task in the less-crowded classrooms. '

As Table VI-8 shows, the two variables training and class size interacted on the percent of
students probably on-task (Variable 31), with the highest percentage of students probably on-
task in regular training classes. Variation in on-task behavior due to training depends on the
class type observed. Thus, unique combinations of training condition and class type contributed
to the observed effect in the second grade.

An interaction between training and class size may have masked an effect on the percent of
students waiting in second grade reading. Fewer students were observed waiting in small
classes and classes with teacher aides, although this difference was not significant (p = .10).
Table VI8 shows that, while there was no difference on this variable in small training or
comparison classes, training had opposite effects in regular classes than in classes with teacher
aides. Thus it appears that unique combinations of training and class size affected the percent of

students waiting.
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4. Classroom Rating Scales (Variables 1-31)

Training appears to have been more important than class type on the classroom rating scale
variables, although some results of training are conflicting. There were no class type etfects for
classroom rating variables in grade 3; in grade 2, small classes received higher ratings for
suitable traffic patterns and for greater visibility (Table VI-5).

Training, however, had several effects on classroom rating variables (Table Vi-2). In the second
grade, trained teachers' classrooms functioned more smoothly. Trained teachers organized their
classrooms for better visibility, used efficient routines, procedures, and transitions, and had
needed materials ready. These teachers described their objectives more clearly than
comparison teachers. Surprisingly, however, their students exhibited more avoidance behavior
during seatwork. All significant training effects in the third grade were negative, an unexpected
result. These teachers were rated lower for their pacing of lessons, had a less task-oriented
focus, and gave explanations and presentations that were less clear than comparison teachers.
Training for third grade teachers was condition-specific and training for second grade was
general.

5. Findings from Observer Narrative Descriptions

As part of the observation protocol, observers kept narrative records of the classes they visited.
The records provide useful contextual information about the ratings given and the effects
observed. A preliminary review of all third-grade namatives and a random selection of second-
grade narratives yiekds a wealth of information about the observed classes.

The lack of consistent results between second and thind grades prompts the question of whether
classroom processes and curricula between the two years are qualitatively different. For the
most pan, the classes appear to be fairly similar, especially in reading. The format of teacher-led
small - group instructions in reading predominates in both grades and all class types. in math
some ditferences are evidemt. Second grade training teachers used more manipulatives of
various types in presenting content than did second grade comparison teachers or third grade
teachers. Second grade classes spent more time working through problems and worksheets as
a class and less time in independent seatwork than did third grade classes. One reason for this
difterence.- may have been teachers' attempts to accommodate the shorter attention spans of
second graders; observers commented much more frequently on wiggling, chair-twisting, and
other physical expressions of excess energy in the second-grade narratives.

More marked than the differences between second and third grades were the similarities
between classes, both between and within grades. A reader given an unmarked narrative wouid
be hard pressed to decide whether it was a regular or small class. Teachers apparently made
few changes in curriculum, lesson format, or methods based on class size. it might be expected
that smaller classes would have smaller reading groups, but this does not appear to have been
. the case. Teachers in larger classes often had at least one reading group of three or four (this
was frequently the lowest reading group), and often met with three or four groups rather than
with the one or two groups common in the small classes. In some small classes, teachers took
advantage of the lower numbers by meeting with the class as one large reading group. Also,
most larger classes had several students who left during reading, presumably for remediation,
reducing so-called “regular" classes to the size of the small classes. This was especially
common in the third grade. The presence of an aide made little difference in the numbers in
groups, as the aide usually either monitored seatwork or accompanied students to resource
classes rather than working with a separate reading group.
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Within grades, math classes were also highly similar. Teachers presented or reviewed a concept
by having students work problems at the board or at their desks; the class worked through a
worksheet together, and problems were assigned to be completed individually (usually while
reading groups met). Math lessons ended when it was time for lunch. Working in groups was
extremely rare, regardless of class size; use of manipulatives was infrequent, especially in the
third grade.

Teachers used aides in two distinct ways. About half of the aides did little other than clerical
work. They monitored the class if the teacher was called out of the room, but otherwise they had
only limited contact with students. Other aides were much more active with students, circulating
while the teacher presented math content and during seatwork assignments and occasionally
meeting with a reading group or with individual students during reading. One exception to the
limited use of aides with reading groups occurred in one training classroom. Students in this
classroom were divided into three reading groups. At any given time, one group worked with the
aide, one group worked with the teacher, and one group worked on seatwork. Each group met
with both the aide and the teacher. Thus, each student had one hour of direct reading instruction
rather than the usual thirty minutes. This was the only observed classroom where the aide was
used so fully.

Content and format of the third grade lessons was surprisingly consistent across classrooms.
Teachers clearly kept closely to the prescribed curriculum. The shortcomings of the cumriculum
were clear. The focus in almost all classes was on task completion rather than on understanding
concepts. Lessons consisted of unvelated pieces of information rather than units of meaning.
This was especially evident in reading, where a typical lesson might include vocabulary drill,
dictionary skills, phonics, and oral reading. Teachers occasionally related vocabulary words to
reading; only very infrequently did teachers relate the phonics they had just been drilling to the
stories students read. Very few teachers had students write anything more than the few words
necessary to complete a worksheet. The isolation of the teaching of reading skills from reading
itself is typified by the casual comment of one teacher to the observer that her class wasn't
having reading today—they were going to the library instead!

A review of the namatives from math and reading classes reveals classes that are remarkably
similar, regardless of training or class type. Teachers rarely waver from the curriculum they are
given, which stresses skills in isolation from meaning.

6. Training and Student Achievement

In both second and third grades, classes with trained teachers had slightly higher scores in both
reading and math than the classes with untrained teachers (see Table VI-I). In second grade,
trained teachers in each class type had higher scores than untrained teachers. In third grade, the
untrained teachers in small classes had higher mean scores than the trained teachers, but the
trained teachers had higher class averages in the other two class types. While some of the
second grade differences approached significance, overall training did not make a significant
difference in student achievement in either second or third grade.

An important comparison is of differential growth in achievement of students in classes with

trained teachers as compared to untrained teachers, because this adjusts for differences that

may exist in the beginning test scores. In the second grade, trained and untrained teachers had
very similar gain scores in both reading and math, and in the third grade, untrained teachers had
slightly higher gain scores in both subjects, although the differences were not significant (see
Table VI-12). Gains by class type and training exhibited inconsistent patterns between reading
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and math and between the second and third grades. The differences in the gain scores of
trained and untrained teachers were small and nonsignificant. While there were some
interactions between class type and training, they were inconsistent across subjects (reading
and math) and second and third grades.

The overall conclusion is that training does not make a significant difference in student
achievement, nor does it make a significant difference for any one class type. Training did not
help the small class teachers to improve student achievement any more than it helped regular
class teachers or teachers with an aide.

One hypothesis is-that some teachers respond to training and make changes in their teaching
styles or try new things, while others do not. The trainers rated the teachers at the end of their
three-day training on a five-point scale on their attitude toward the training, their participation in
the training, and their commitment to try some new things. Trainers gave teachers very positive
ratings for attitude, positive for participation, but fairly neutral for commitment. These teacher
ratings were correlated with student gains in reading and math. There was a positive correlation
of about .4 between the trainers’ ratings of the teachers' attitudes, participation and commitment
and student achievement in reading. For math, the correlation was lower, .17 for attitude, .01 for
participation, and .16 for commitment (second grade data). These positive correlations between
attitude and commitment estimates and subsequent class performance suggest that teachers
with good attitudes about teaching and who are willing to make commitments to try new things
are likely to be effective teachers. Training, however, doesnt necessarily “"cause" student
achievement; and it may be that these quaiities existed before the training.

Trainers also rated the teachers at the end of the follow-up period on the extent to which they
had responded to the training. About 75 percent were rated as responsive, while 25 percent did
not respond to training. This was a subjective rating, and some of the trainers gave their
teachers more positive ratings than others, so there is a definite trainer effect on the ratings. The
mean achievement level in classes where the teacher responded to the training was not
significantly different from the mean class achievement level of the teachers who did not respond
to the training. There was also no significant difference in their gain scores. )

7. Discussion of the Observation Result

There are several possible reasons why the training provided to the second and third grade
teachers did not lead to significant improvement in student average test scores or gains. The
great majority of Project STAR teachers were experienced and about four-fifths of them had
participated in other in-service training within the preceding three years. It is clearly not accurate
to refer to the remainder of the STAR teachers as “urtrained, * for most of them had some
similar training. Therefore, in an experienced group of teachers the marginal effect of three days
of additional training may not be large enough to affect student test scores.

Second, the training emphasized topics such as teaching higher order thinking skills and
diagnosing students' leaming needs. Even if the teachers benefitted from the training and were
able to apply the skills that they were taught, this might not be reflected in the test results. Tests

focused on “basics.” '

Third, many of the teachers were not highly motivated to participate in the training. In the exit
interviews when the teachers were asked if the training program led them to change their
teaching in any way, about half the teachers said that it did not. Of those who did say it helped
them, several gave general answers such s "it made me more creative,” "l tried some new things
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and they helped some. ™A few made specific comments about how they had taught higher order
thinking skills. When asked whether they thought the changes they had made in teaching would
be reflected in their students' test scores, less than 10 percent said yes.

The interviews at the end of the year were in marked contrast to the very positive teacher ratings
of the training at the time they completed it and the initial commitment that most of the teachers
made to try something different. This suggests that training is not sufficiently reinforced, even
when there are follow-up sessions with a skilled trainer, o get a majority of teachers to
incorporate it into their classroom repertoire of skills and procedures. It may not be possible for
even a highly skilled outside trainer to encourage experienced teachers to do something new
unless the teachers are self-motivated to improve. In addition, the improvement effort needs to
be strongly reinforced by the principal and/or local system supervisors. While a number of the
principals had a positive attitude about the training program, most of them were uninvolved. To
try to stimulate more school and system reinforcement for the training, Hilda Nason, who had
developed the training package, visited all of the training school principals in the summer before
the third- grade training. She discussed the objectives and methods of the training program with
the principals and tried to involve them in reinforcing their teachers’ improvement efforts. The
evidence from the third grade results suggests that this strategy did not make a measurable
difference in student achuevement

One limitation to the study of whuch the mvestigators were aware from the outset was the
relatively small amount of observation time available. However, even with the limited observation
time, there appears to be support for the effects of class size on teacher and student behavior in
grade 2 but not grade 3. There are predictable differences in class processes that follow simply
from the numbers: students are more visible; each student is more likely to get a turn more often
during class lessons; students do not have to wait as long for help; students can initiate more
contacts with teachers.

The unique feature of this study was the inciusion of training for a subsample of teachers and
there are training effects particularly for practices related to classroom management (e.g., the
efficiency of classroom routines, general procedures, transitions). Also, teachers in all types of
classes appear to benefit equally from training, although this effect was not strong.

Statistical findings for differences in teacher behavior between class sizes and for trained and
untrained teachers were not strong and formed no coherent pattem of effects. Several significant
findings in grade 2 were contradicted in grade 3: variables with significant effects in grade 2 were
not significant in grade 3 or, in some cases, actually showed opposite effects in grade 3.

The most important findings had to do with similarities rather than differences. Teachers of both
grades and all class types spent much more time in reading than in math. Descriptive notes
provide insights into how instruction occurs in these highly similar lessons. Teachers orchestrate
a narrow, tightly controlied skills approach to the curriculum. There is very little variation from this
model, indicating that the State Basic Skills First curriculum had the effect of making lesson
content and format more uniform. While this study controiled for training, class size, follow-up,
and feed back to teachers, it did not control for the nature of the curriculum, and it is clear from
narrative descriptions that curriculum, especially in reading, exercised strong influence on the
way teachers taught. The same lessons appeared repeatedly across classes and cross schools
in both reading and math. Clearly these teachers were following the curriculum so closely that
they were virtually in the same place in the book at the same time. This finding leads to a series
of questlons regarding what possible effects training or class size can be expected to have when
the requirements of the curriculum clearty dominate the pacing and structure of classroom
lessons.
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QOur data point up the importance of the curriculum to the type of learning we are encouraging in
our schools. If the content we desire is a basal-driven, isolation of skills and memorization of
facts as the core for second and third grade reading and math, then the strategies teachers have
developed to cope with their curriculum are satisfactory. However, if instructional goals are to
increase the development of higher-order thinking skills, creativity, and personal responsibility for
leaming, a reduced teacher/student ratio may be important to enable teachers to achieve these
objectives effectively. Fewer rote tasks, more reading and writing in context, more problem-
solving activities -- all will require more teacher/student interaction than the present cumiculum. If
such broad changes in leaming ouicomes are desired, changing class size and training teachers
alone will not be enough; these changes must be coupled with a curriculum focused on these
objectives.
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Table VI-1

Teachers in Training, Comparison and Other Groups

Second Grade
Small

Regular
Regular/Aide

Total

Third Grade
Small
Regular
Regular/Aide

Total

Tralned ' Comparison
14 10
17 9
S4 32

Trained  Comparison

25 15
15 8
17 9
57 32
128

Others
97
76
81

254

Others
100
67
80

in Grades 2 and 3 by Ciass Types, Project STAR

Total
133
100
107

Total
37
2t
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TABLE VI-2. Mcans and Standard Deviations for Grade 2 and Grade 3 Training Conditions
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143

VI4. Means and Standard Deviations for Grade 2 and Grade 3 Training Conditions
Aggregated Across Class Type. Math Variables.
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TABLE VI-8. Mecans and Standard Deviations for Classroom Rating, Reading and Math Variables

VARIASLE

P fot
None
Closacoom Boting Grode 3
17. Students Successiut in Lessons

19. Revards Cood Performnce

feading Grade 2
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31. X Students Preb. On-lashk®

7. testing
12. X t-init, Guestions
7. X $-init. Comments
25. X Contocts Directives ©
26. X Contocts Guestions
29. X Time in Ac. Activities

Math Grode 2
16. X $-inft, Guestions
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4. Ssall Growp Instruction

*pe.03

as?}
Training
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.00 .00

Disaggregated by Training Condition and Class Type
Variables with Significant Interactions (p < .10) Only
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Comparison
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TABLE VI-9. Summary of Training Effects, Class Type Effects, and lntcractnon Effects

1. Sultsble Treffic Patterns

2. Cood visibithy

3. Describes Objectives Clearly

4. Meterlols oro Ready

$. Clesr Birections for Assigrmenis
6. Individuellsed Asslprments

7. Provides, Sechs Rotlonsles

8. Apprepriste Pocing of Lessen

9. Clesr Eaplonations, Presentations
10. Neniters Student Understending
13, Enferces Vork Standerds

12. titiclent Aduinistrative Routines
13. Apprepelote Genersl Precedures
16, Citlcient Small Group Procedures
15. Reutines for Acodemic Vork

16. Conslders Attention Spens

7. Successtul Students

18. Actions Reloted to Students® Interest

19, Reverds Good Performance
20. Consigtent

1. Ellective Monitering

training
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.03

.08
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A0

.03
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2 (1)
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22, titicient trensitions
v 23. olsruptive Behovior
2. Stopped Oulckiy
3. lgnored
26. Ineppropriste Sehavior
27. Stopped Oulckly
8. lgnored
29. Tesk-Orlented focus
30. Relaned, Plessant Atmosphere

31, Aveldance Behavior During Sestwork

.04 .07

07

.08 .01
.“
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TABLE VI-10. Summary of Training Effects, Class Type Effects, and Interaction Effects
For All Reading and Math Variables
‘p<O5S -

fraining Eftects Class Type Cffects Interaction ttfects
feading Math feading Math Reading Math

6 63 c2 ¢} 62 6 . ¢} €2 ¢y ¢ ¢
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Test and
Tralning

Reading
Second Grade
Trained

Not Trained
Math

Trained

Not Trained

Third Grade
Reading
Trained

Not Trained
Math
Trained

Not Trained

Mean Stanford Achievement Test Scale Scores,

Table Vi-11

for Trained and Untrained Teachers,
by Class Type, Second and Third Grades.

Small

595.6

593.9

593.5

590.2

Smali

621.3

622.2

622.8

Class Type
. Regular Regular/Alde
585.2 591.4
583.9 585.3
586.5 582.3
580.5 580.8
Regular Regular/Aide
611.4 612.7
617.1 617.7
615.1 615.6

Total

591.2

5875

5871
5835

Total

614.9

619.0

617.6

Teachers with out-of-range classes are excluded. The total included is 303 in third grade, and 308 in second grade.
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Test and
Tralning

Second Grade
Reading
Trained
Untrained
Math

Trained
Untrained
Third Grade
Reading

Trained
Untrained

Math

Trained
Untrained

Table VI-12

Small

53.1
579

473
44.6

Small

23.8
27.4

28.7
32.6

Mean Stanford Achievement Test Gain Scores,
Reading and Math for Trained and Untrained Teachers,
by Class Type, Second and Third Grades.

Class Type
Regular Regular/Alde
59.1 63.6
58.0 58.6
47.2 45.2
435 473
Regular Regular/Alde
30.2 243
27.5 27.4
30.6 35.4
34.6 34.8

Teachers with out-of-range classes are excluded from the analysis.
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Total

58.6
58.2

46.5
453

Total

25.7
274

31.9
341



Vil. Effects of Class Size on Classroom Processes
and Teacher Behaviors

It is becoming increasingly clear that significant reduction of class size (13-17 students) in
kindergarten through third grade results in increased student achievement as measured by
standardized reading and math achievement tests (Achilles, Bain, Folger, Johnston, & Lintz,
1987, 1988; Finn, Achilles, Bain, Folger, Johnston, Lintz , & Word, 1989; Word, Bain, Folger,
Johnston, & Lintz, 1989). Exactly how teaching and leaming changes in K-3 classrooms with
fewer students is less clear. Relatively littie is known about how overall classroom life for
teachers and children in small size classes differs from that in regular size classes of about 25

students.

The contemporary policy debate about optimal class size often neglects consideration of how
classroom life changes when class size is reduced or when studentteacher ratio is reduced by
use of full-time teacher aides. Reviewing 22 studies of class size and teaching practices,
Robinson and Wittebols (1986) conclude that smaller classes.tend to promote the use of more
desirable teacher practices, noting comectly, however, that smaller classes do not guarantee that
teachers will take advantage of having fewer students and modify their teaching practices.
Teachers in small size classes were found to use more desirable classroom practices such as
more attention to individual children and more individualization of instruction.

in a review of nine studies using direct classroom observations to measure teaching practices in
larger and smaller classes, Robinson and Wittebols (1986) report that six studies found no
significant difference in teaching practices and that three studies found teachers in smalier
classes using more desirable practices. Cahen, Filby, McCutcheon, and Kyle (1983), in a
qualitative study of changes in instructional processes in teacher and student behavior in small
classes, also observed positive changes in teaching practices. Johnston and Davis (1989)
analyzed interviews with teachers who had taught in small size classes and reported positive
changes in several dimensions of quality of life for teachers and children in small classes.
Johnston's (1990) analysis of a large number of teacher interviews found that K-3 small class
size teachers reported engaging in teaching practices that were more developmentally
appropriate and congruent with knowledge of child development (Bredekamp, 1987).

Project STAR results make an important contribution to the knowiedge base about the effects of
reduced class size and reduced studentAeacher ratio on classroom processes and teacher
behaviors. Throughout the four years of the project, data were collected regarding K-3 teacher
grouping practices, parent/volunteer-teacher interaction, teachers’ perceptions of their work-
related problems, and teachers’ perceptions of changes resulting from reduced class size or the
addition of a full-time aide.

A. Teacher Exit interview

1. Data Source and Procedures

Project STAR kindergarten through third grade teachers assigned to small size classes, regular
size classes, and regular size classes with a full-time aide were interviewed by consortium staft

at the end of each school year from 1986 through 1989. The broad purpose of these exit
interviews was to identify and describe those aspects of classroom teaching that teachers
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experienced differently in comparison to the previous year's experience in a regular size class.
The results of these interviews provide insights regarding why small size classes outperformed
regular size classes on norm and criterion-referenced, standardized measures of reading and

math achievement.

The annual Teacher Exit interviews are the primary data source for this section. Interviews were
conducted by representatives of the university consortium in May 1986, 1987, 1988, and 1989
with small class teachers (128 kindergarten teachers, 126 first grade, 86 second grade, and 88
third grade teachers); with regular class teacher (101 kindergarten, 113 first grade, 54 second
grade teachers, and 55 third grade teachers); and with regular/aide teachers (99 kindergarten,
107 first grade, 71 second grade, and 70 third grade teachers). In sum, over a four-year period,
1,003 kindergarten, first, second, and third grade teachers participated in related structured,
year-end interviews.

a. Kindergarten teacher interview procedures. .

The primary question expiored indepth with each Project STAR kindergarten teacher was: If your
experience was different this year than last year, then how was it different? A three stage
iterative analysis was performed on the first year (kindergarten) data. in the first stage, teachers'
inter-view response statements were examined to identify and define common themes. In the
second stage, interview statements were categorized aiong the dimensions of those themes. in
the third stage a random set of responses, which had been set aside at the outset of the
analysis, was used to check the reliability of the theme categories and the coding process.
Examination of the 328 kindergarten teacher interviews revealed 17 distinct categories. Three
categories addressed project procedures and student characteristics and are not addressed in
this report. Fourteen categories were identified to address teachers' perceptions of teaching
either in a small class, a regular class with no aide, or-in a regular class with a full-time aide.
Each category is described below.

Grouping of students - Describes classroom grouping practices and groups. Refers to number of
groups, purpose of groups, forming groups, determining group membership, flexibility of group
membership over time, use of aides related to groups.

Physical envionment - Describes features of the classroom physical environment. Refers to
amount and use of classroom space, fumiture arrangement, heat, light, noise level, and traffic

pattems.

Leaming centers - Refers to the presence of, setting up, provisioning, managing, using,
perceived effects of, and quality of leaming centers in the classroom. Includes references o use
of aldes related to leaming centers.

Social climate - Refers to social interactions among children and between teacher and child.
Includes references to cooperation between children, and teacher knowledge of individual
children's strengths and weaknesses, both personal and academic.

Enrichment Activities - Refers to those experiences and people that provide student leaming
opportunities other than the usual classroom instructional activities; examples include: cooking
activities, special art, music or drama, field trips, and invited guests in the classroom. Includes
references to planning and carrying out enrichment activities and the use of the aide with
enrichment activities.

] [ ] [ S Y T Y e — Eamm— .




Classroom management - ‘Refers 10 student problem behavior, and includes statements
indicating the frequency of problem behavior, the bothersomeness of such behavior, and
techniques to prevent and deal with problem behavior.

Monitoring and evaluating student progress - Refers to monitoring student progress, appraising
student progress, and giving students feedback about their progress.

Morale and attitude toward work- as a teacher - Refers t0 having a positive outlook, being or not
being tired, level of frustration and stress, degree of satisfaction, physical health and well-being,
and mental health and well-being.

Amount or rate of student progress - Refers to amount of material covered and how quickly
students grasped the material." Includes references to the aide relative to amount or rate of

material covered.

Parent-teacher relationships - Refers to how parents are used, problems with using parents in
the class, parent-teacher communication, and home-environmental factors.

Teacher Aides - Includes responses about having or not having an aide, quality of the aide, use
of aide or aide duties, and aide characteristics.

Instruction - Inciudes references to instructional time, purposes, curriculum, instructional goals,
teaching methods and techniques, and degree of structure.

Teacher planning and preparation - Refers to planning class activities, preparation of teaching
materials or the instructional environment. Includes references to paper-work, copying,
duplicating, stapling, record keeping, collecting money, etc.

Individual attention to students - Refers to one-on-one attention or instruction to children.
Includes reterences to reteaching and reinforcement of content as well as student counseling.

b. First Through Third Grade Teacher interview Procedures

The second year (first grade) interview schedule inciuded the fourteen themes identified from the
kindergarten interviews. All first grade teachers were also asked to identify any addltlonal
difterences not covered in the 14 areas; however, no further differences emerged.

The third year (second grade) interview schedule was developed from significant themes that
emerged from the previous two years and from variables identified from research literature on
instruction. The 1988 second grade Teacher Exit Interview questions asked teachers to describe
difterences, if any, that they perceived regarding the following dimensions: (a) amount of content
covered, (b) amount of instructional time on task, (c) monitoring children's work, (d) ability to
match level of instruction to the ability of individual students, (e) pacing of instruction, (f) degree
of active student-teacher academic interaction, (g) individual attention to children, (h) classroom
social climate, (i) demands on available teacher time, and (j) use of full-time teacher aide. These
ten dimensions emerged from 1986 exit interviews with teachers (Achilles, et al., 1987), 1987
exit interviews with Project STAR first grade teachers (Johnston, 1988), and instruction research
literature. The fourth year (third grade) interview schedule contained a combination of all unique
dimensions identified and employed in the eadier kindergarten through second grade interview
schedules.
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2. An Overview of Project STAR K-3 Teacher Exit Interview Responses

Small, regular, and regular/aide teachers' perceptions of how their experiences differed were
highly consistent from grade level to grade level. With few exceptions, the differences reported
by K-3 small and regular/aide class teachers were essentially similar. Interview responses from
these two groups differed only in their explanations of the reasons for the differences they
described. Small class teachers explained how their teaching had differed in relation to having
only 13-17 children, whereas regular/aide class teachers explamed how having a full-time
teacher's aide accounted for the differences they experienced.

" s

The following sections of this chapter present only a summary report of the more detailed
kindergarten, first, second, and third grade Project STAR Teacher Exit Interviews. More detailed
presentations of the Project STAR teacher interviews are availabla:in other reports (Achilles, et
al., 1987; Johnston, 1989a, 1989b). s O f

a. A Summary of Regular Size Class Teacher Perceptions .-

Regular class Project STAR teachers were interviewed each year along with small and
regular/aide class teachers. The purpose of the kindergarten through third grade regular class
teacher interviews was to monitor the effect of participation in Project STAR on the normal
course of schooling in each project school and grade level. Most K-3 regular class teachers
reported that there had been no difference between their teaching-experience during the project
year and the previous year of teaching. The differences that were described by the K-3 regular
class teachers focused primarily on differences in their work setting and requirements that
resulted from their school system’s participation in Project STAR. -

Random assignment of both children and teachers to small, regular, and regular/aide classes
was a strong feature of the Project STAR research design. However, for many schools this
design feature mandated changes in traditional pattems and practices of grouping children in
classes within a grade level. The result of randomly assigning children to classes meant that
many kindergarten through third grade teachers who had been accustomed to teaching
homogeneous ability grouped classes were now faced with teaching classes that were a
heterogeneous mix of low, average, and high ability students. Some teachers, who for years had
been teaching classes composed only of high achieving children, now had to change their
teaching practices to accommodate classes containing middle and low achieving children as
well. In some instances, Project STAR's random assignment procedures also caused these
teachers, for the first time, to teach classes which contained low achieving Chapter | students.
Also, for some regular class teachers, their school's participation in Project STAR meant slightly
smaller classes than the 25-27 children they normally would have had.

b. An introduction to Small and Reguilar/aide Class Teacher Perceptions

Small and regular/aide class K-3 teacher exit interviews (1986-89) provide useful insights into
two related and fundamental aspects of lite in primary grades: the process of instruction and the
classroom learning environment. When teachers were asked how their experience teaching a
small or a regular/aide class differed from their experience teaching a regular class, they taked
about instructional time in relation to rate of student progress, instructional pacing, instructional
time on task, and demands on the teacher's available time. They talkked about instructional
processes and strategies in relation to planning, grouping, monitoring student work,
individualizing instruction, and using leaming centers and enrichment activities.
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These teachers also described fundamental differences between the overali classroom work
environment in small and regular/aide versus regular classes. They spoke about the classroom's
physical environment, interpersonal relations within the class, parent relations, classroom
management, and their own morale as teachers.

K-3 small and regular/aide class teachers described two salient differences between their
experience of instructing children in small or regular/aide classes and their experience teaching
in regular classes: availability and use of time, and opportunity to individualize instruction.

3. Time and Instruction

Time was a dominant theme observed throughout small and regular/aide class teacher interview
responses. The amount and pace of academic content covered was the most pervasive time
difference noted by kindergarten through third grade teachers. Most smalil and regular/aide class
teachers reported covering required content faster and covering more content than they had
been able to do with a regular class. Teachers reported, for example, covering more required
objectives or completing all grade-level reading and math texts. Many explained that they had
gone into more depth than ever before. They reported leaming that their daily schedule could be
more relaxed and that they would still complete necessary work. This meant, for example, that
they could pause to look things up in the dictionary or encyclopedia or that they could spend
more time discussing a topic with more children having an opporntunity to participate.

a. Varlety and appropriateness of learning opportunities.

Small and regular/aide class teachers discovered early in the school year that necessary basic
instruction required less time, making more time available for other uses. Some teachers used
this time to provide a greater variety of leaming opportunities for their students. For example,
teachers described using more manipulative materials and first-hand learning activities, including
learning centers, math/science and health experiments, and social studies projects. They aiso
frequently cited using more enrichment activities such as creative writing, music, art, drama,
newspapers in the classroom, and supplemental activities included in adopted reading and
language arts texts. Still others used the new available time to cover the required basic material
in more depth. These teachers reported, for example, engaging in more frequent and more
lengthy discussions with children, spending the time necessary to insure that each child
understood the material, having more opportunities for children to work at the board, and making
greater use of reference materials when appropriate.

Regular/aide class teachers explained that the aide could help provision, monitor, supervise, and
clean up projects, hands-on activities, and iearning centers. Small class teachers related how
having fewer children meant that implementing such projects was more manageable, that
increased available space allowed more movement and student interaction, and that monitoring
and supervision of these leaming activities was easier. Both small and regular/aide class
teachers felt that having either fewer children or a full-time aide made it easier and less risky to
provide a wider range of developmentaily appropriate leaming opportunities for primary grade
children.

b. individuallzing instruction
Increased opportunities for more individualized instruction emerged as a second dominant

theme when small and regular/aide class teachers talked about differences between teaching in
a small or regular/aide class and teaching in a regular class. These differences became
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apparent as teachers described instructional processes and strategies in relation to planning,
grouping, monitoring student work, and using leaming centers and enrichment activities.

Small and regular/aide class teachers also related the increased amount and rate of content
covered to their increased ability to individualize instruction. Because they knew that with a small
class or with a full-time aide they could complete the required objectives within the time allowed,
student papers were more often checked on the spot, and then immediate feedback and
reteaching was provided by the teacher or the aide.

Teachers reported that with fewer children or with a fulltime aide, instruction took less time
because students were more on task and could get help quickly when needed. Teachers
attributed this difference to increased ability to monitor student behavior and academic progress,
describing how management and supervision was easier with fewer children or with a full-time
aide. Teachers reported having a better sense of what was going on in the classroom, of what
children were or were not doing. Regular/aide class teachers, in particular, felt they were able to
deliver unhurried assistance if a child needed it, because the aide was available 1o monitor and
supervise the rest of the class. Small class teachers also noted that they could make more
efficient use of available time because they had more specific knowledge about each child’s level
and instructional needs.

(1.) Planning and grouping for Instruction.

Most small and regular/aide class teachers reported no difference between planning for a small
or regular/aide class compared to a regular class, though a few reported spending less time in
planning. Several small class teachers reported spending more time planning pecause the class
was constantly progressing and needed fresh challenges. Similarly, several regular/aide class
teachers reported spending more time planning the aide’s work, in addition to their own. Most
small class teachers reported using fewer reading groups and indicated that this made time
available for other activities. Small and regular/aide class teachers also reported that, more often
than in the past, they formed impromptu or specialized groups to better meet more leaming
levels.

Regular/aide class teachers generally reported that working with groups was easier than when
they had no aide assistance. The aide allowed more time for teaching and a greater degree of
instructional individualization. Teachers described using the aides to work with individuals and
smalt groups of children who were having difficulty mastering the objectives. Teachers noted that
the aide’s assistance with clerical and administrative tasks allowed them more time to work with
groups. The aides also allowed teachers longer and more uninterrupted periods of small group
instruction by monitoring the rest of the class while the teacher worked with the group.

(2.) Monitoring and evaluating student learning.

Most small and regular/aide class teachers reported that monitoring and evaluating student
progress was easier, required less time, was more efficient, and resulted in greater individual
attention than was their experience teaching in a regular class. The most common explanation
oftered was that with fewer children or a full-time aide, teachers could check papers on the spot
and then give each child immediate feedback. Difficult content could be retaught to individuals or
small ad hoc groups as needed. Similarly, with fewer chilkdren or an aide in the classroom,
teachers were able to monitor children's work more closely during the act of instruction, so that
monitoring and reteaching were simultaneous. Several small class teachers indicated that they
could use fewer written tests because they had more detailed knowledge of each child’s
progress based on daily work and their individual interactions with each student.
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In most cases small and regular/aide class teachers connected the faster, more frequent, and
more individualized feedback to increased opportunities for immediate reteaching. These
teachers also related improved monitoring to better ability to match instruction to the needs of
above and below average students in the class. Second and third grade teachers in particular
noted that children who were having problems were more likely to ask questions and request
help than in a regular class. Many teachers also explained that the improved monitoring was
also connected to greater opportunities for individualized enrichment activities for children.

A concern expressed by a few small class teachers was that increased monitoring was
necessary because small class students had come to depend on quick help or feedback from
the teacher. One teacher explained that “kids have come to expect more monitoring,” and
another noted that "children almost demanded more immediate feedback.” Another teacher who
observed that the children had grown accustomed to the increased attention from and interaction
with her also pointed out that in exchange her children were more willing to ask questions and
more willing to say that they did not understand.

While most regular/aide class teachers reported that they had a better sense of individual
student progress, a few regular/aide teachers expressed a contrasting concem. Some teachers
noted that because the aide was checking most of the papers, the teacher was not as aware of
what immediate reteaching was needed by each chikl.

(3.) Matching Instructional and student abliity levels.

In general, small and regular/aide class teachers indicated that it was much easier to match the
level of their instruction to the level of the student's ability than it had been when they taught in a
regular class. Their explanations for this related to having more detailed and accessible
knowledge of student ability levels and to having the time to provide immediate, individual
attention to students.

Some second and third grade small class teachers reported that their classes were more
homogeneous than any class in the past, so maiching the level of instruction was not difficult.
Small class teachers reported that in particular it was easier 10 individualize instruction for
students having leaming problems than in a regular class. Having the time available for
immediate monitoring and reteaching was described as critical in this regard. Recall that some
teachers perceived students in small classes to be more willing to seek the teacher's help.
Others have observed that in contrast to children in regular classes, children in small classes
acted to adjust the match between the level of instruction and their own ability level by
demanding help if they were having trouble.

Regular/aide class teachers described an improved match as a result of the aide working one-to-
one with children who were having difficulty learmning. They described how the aide contributed to
an improved instructional match through increased use of learning centers and enrichment
activities. Regular/aide class teachers described how the aide was used as a roving tutor to
answer children’s questions who were engaged in assigned seatwork while the teacher was
leading small reading groups. They described how the presence of the aide to supervise and
monitor the class allowed the teacher to work one-on-one or in small ad hoc groups with children
who were experiencing difficulties. Finally, regular/aide class teachers described how the
presence of the aide provided more detailed knowledge of each child’s ability level, thus ailowing
a more precise match of assignments and ability.
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(4.) Teacher-student academic interaction.

Most small and regular/aide class teachers responded that they had experienced significant
differences in the degree of active teacher-student academic interaction when compared to their
experience teaching in a regular class. Generally small class teachers described class
discussions were more frequent and reported that all children in the class tended to be involved
in these discussions. Teachers reported that they employed more higher level thinking activities
and that they were better able to insure that all children could participate.

Second grade and particularly third grade small class teachers observed that the children
appeared to be less inhibited, and less afraid of being wrong and that they volunteered to
answer questions more often. One teacher observed, “They feel safe with their ideas and they're
not going to be put down." Teachers described children in small classes as more curious,
enthusiastic, and eager to participate than were children in their regular classes. Several
teachers noted that this was particularly the case in their low achieving reading group.

Some regular/aide class teachers related that having two adults in the classroom meant that
children could receive twice as much interaction as before. Others described how the presence
of the aide resulted in more personal attention to individual children, and improved knowiedge of
children as individuals. Some regular/aide class teachers explained that the instructional time
spent with children was more concentrated because having the aide in the classroom meant that
behavior was better and therefore the teacher couid devote undivided attention to those children

she was teaching.
(5.) Learning centers and enrichment activities.

Small and reguiar/aide class teachers reported providing children with learming opportunities
beyond ‘traditional whole group and seatwork instructional patterns more often than they had
been able to provide when teaching a regular class. In particular, they described using more
leaming centers and implementing activities such as cooking, special art, music, drama, field
trips, science and math experiments and demonstrations, social studies projects, creative
writing, and parent or volunteer speakers from the community. They also reported making more
use of supplemental instructional materials and enrichment activities provided in the adopted
reading and math textbooks. Teachers appeared to be more willing to implement complex or
messy activities because more classroom space was available or because they, or they and the
aide, could adequately monitor and supervise the activity.

Small and regular/aide class teachers aiso reported having time to make more use of leaming
centers than they could in a regular class. Small class teachers noted that with fewer chiidren,
each child could go to centers more often and stay for longer periods of time. They observed that
the quality of time children spent in centers was better than before, children were not as rushed,
there was more available space, and there were fewer children to share limited materials. These
conditions contributed to less friction and fewer discipline problems during center work.
Moreover, small and regular/aide class teachers reported improved ability to monitor and
supervise children working in centers.

4. The Learning Environment in Small and Regular/Aide Classes
Teachers experienoed fundamental differences in the physical, social, and emotional classroom

work environment in small or regular/aide classes as compared to their experience in regular
classes. They toid interviewers about the classroom's physical environment, interpersonal
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relations among teacher and Students, parent relations, classroom management, and their own
morale as teachers. Differences in availability and use of time during the school day and
opportunity to know and respond to children on a more individualized basis characterized small
and regular/aide class teacher perceptions of their classroom environment.

a. Interpersonal relations.

Small and regular/aide class teachers indicated that they had better knowledge of children as
individuals, their families and their home background; that their relations with children were
improved; and that children's relations with each other were more positive. Teachers reported
that more time was available to listen to children, and to learn about their personal lives and
concems. Conversely, teachers also perceived that children knew more about the teacher as an
individual with a history, interests, and a life outside of school. Teachers reported feeling more
iike a part of the class. Small class teachers noted that children were more willing to approach
the teacher, and that they more frequently initiated conversation with teachers about personal

matters.

Differences in relations among children were consistently noted by small class teachers. Small
classes were frequently described as like a family. For the most part children in small classes
were described as unusually cooperative, supportive, tolerant, and caring. Teachers noted that
children stood up for each other and that children were more willing to take risks in class.
Children encouraged classmates 1o try, and they would not accept less than a good effort from
their peers. Small class teachers described their group as more cohesive and noted that there
was less bickering than in regular classes.

An unavoidable feature of Project STAR's within-school research design meant that children
attending small schoois serving stable school populations spent four years in a small class with
essentially the same. fifteen or so classmates. It could be argued that the closeness among
children resulted from being together in the same small group for four years. However,
kindergarten teachers made the same observations about relations among children and to the
same degree as did their first, second, and third grade counterparts. Some second and third
grade teachers reported that when the small class membership had remained essentially intact
for three or four years, children often did not get along well and were not receptive to new
classmates entering the group. This finding appears to be an artifact of the research design and
was not reported in instances where small group membership varied from year to year.

Kindergarten through third grade regular/aide class teachers were overwhelming in their
response that there had been more individual attention to students as compared to their
experience teaching in a regular class without aide assistance. Teachers reported that children
received more emotional and social attention from the teacher and the aide. The pace of the
classroom was more relaxed and teachers commented that they were more relaxed and more
open to non-academic interactions with children. Teachers did not feel as rushed because the
aide was there to handle matters if necessary. Many teachers explained that with two adults in
the classroom it was possible for someone to be available to listen to children when they needed
to ask an academic question or when they needed to talkk about a personal matter.

b. Ciassroom Physical Environment.
Small class teachers identified increased classroom space, better use of classroom space, and

lower noise levels when describing the differences between teaching in a small size and in a
regular size class. Teachers referred generally to "more space”, reporting that they kept the
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same room arrangement but simply spread out more; some cited increased space between
children’s desks, while others noted broader pathways for movement within the room. Teachers
reported allowing children more freedom to move about the room than they had in a regular size

class. ,

When small class teachers spoke in detail about how they utilized the increased space, they
frequently reported providing more activity/interest/leaming centers, as well as increased space
for children to work on the floor for art projects, games, reading, and for increased opportunities
for children to work in partners and small groups for independent, cooperative leaming. They
variously described lower noise levels in the classroom, higher leveils of productive noise, and
their own increased tolerance for noise and movement.

Regular/aide class teachers reported that the aide heiped to better manage available classroom
space by monitoring and directing the traffic tiow while the teacher was engaged in instruction.
Several teachers noted that the noise level was lower because the aide helped keep things
quiet, particularly when the teacher was engaged in instruction. In contrast, some teachers noted
that having two adults working in the classroom at the same time resuited in higher noise levels.
Some perceived this to be a distraction; others did not mind since it was productive noise.

¢. Managing the behavioral environment.

Both small and regular/aide class teachers reported striking differences in managing classroom
rules, procedures, and student behavior in contrast to teaching in regular classes. The
overwhelming comment was that classroom management was easier and that there were fewer
behavior problems than in a regular size class. The primary explanation offered by small class
teachers for this difference was that with fewer children to monitor it was easier to be aware of
potential problems before they became problems. With fewer children teachers reported they
could respond faster and that their response was more considered and individualized. Teachers
felt more proactive and less reactive. Regular/aide class teachers attributed differences in
classroom management to having a full-time aide who couid provide more attention to children
while the teacher was engaged in instruction. Teachers feit that increased attention from two
adults reduced the likelihood that children would try to misbehave. Further, teachers reported
that having the aide present in the classroom meant that problems could be dealt with
immediately rather than having to wait for a break in class instruction.

d. Quailty of teacher work life.

Teachers reported differences in their morale and work attitudes when teaching in small and
regular/aide classes. They reported feeling more relaxed, less pressured, and more satisfied at
the end of the day. They felt less pressured because they knew they would be able to get the
required basic instruction completed. They felt more satisfied because they were able to interact
more frequently with each child on both a personal and academic level, because they did not
have to be as controlling, and because they had the time to more be flexible in meeting
individual student needs using more developmentally appropriate approaches. Their satisfaction
extended to their home kife, with many teachers reporting that they did not take as much work
home as they had when teaching a regular class. In sum, small and regular/aide class teachers
felt as though they could accomplish more using more desirable methods than they could when
teaching in a regular class. '
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5. Conclusions From Teacher Exit Interviews

Based on four years of interviews, the following differences were apparent between instruction in
small and regular/aide classes and instruction in regular classes. Basic instruction was
completed more quickly providing more time for covering additional basic material, use of
supplemental text and enrichment activities, more in-depth instruction regarding the basic
content, more frequent opportunities for children to engage in first-hand leaming activities using
concrete materials, and increased use of leaming centers. These pattems emerged in
kindergarten and continued through the third grade.

Improved individualization instruction also emerged as a dominant theme in teachers’
perceptions of differences between instruction in small and regular/aide classes and regular
classes. Again citing extra available time as the crucial factor, small and regular/aide class
teachers reported increased monitoring of student behavior and leaming, opportunities for more
immediate and more individualized reteaching or enrichment, more frequent interactions with
each child, and a better match between each child's ability and the instructional opportunities
provided. Small and regular/aide class teachers perceived that they had a more detailed
knowledge of each chiki's needs as a learner, and the necessary time to meet individual
leamer's needs using a variety of instructional approaches. Small class size or the presence of a
full-time teacher's aide fostered the increased use of leaming approaches generally considered
by educators to be highly desirable primary grade practices.

Significant reduction of class size, or the addition of a full-time teacher's aide also made positive
changes in the physical, social, and emotional environments in primary grade classrooms.
Classrooms were more pleasant for both teachers and students. Teachers and students were
under less stress and leaming occurred in a more relaxed atmosphere. Students were less likely
to get lost in the crowd and were more likely to have their own unique needs met by adults who
understood them as individuals. The extent to which teachers, aides, and children were friendly,
supportive, and trusting of one another was an indication of the peer cohesion of children and
the esprit de corps of the group as a whole (Johnston & Davis, 1989). Further this dimension is
an indicator of classroom morale and the sense of team spirit that is characteristic of effective
elementary schools.

B. Teacher Grouping Préctiees
1. Data Collection Procedures

Grouping practices of all Project STAR K-3 teachers were explored through a self-report
instrument, the Instructional Grouping Practices questionnaire. Teachers were asked to report, in
relatively low inference terms, information about the ways in which they amanged children in
groups for instruction: in what subjects children were grouped on a reguiar basis, the number of
groups in reading and math, criteria employed in assigning children to groups, and the extent to
which children were moved from one group to another during the school year.

Few differences were observed between K-3 small, regular, and regular/aide class teachers'
instructional grouping practices. K-3 teachers, regardless ot class type, continued to form small
instructional groups for teaching reading whereas math instruction was generally carried out with
the whole class. Given Tennessee’s highly structured, state mandated basic skills cumiculum
and concomitant teacher evaluation procedures, it is not surprising that traditional grouping
practices for math and reading instruction are resistant fo change as a result of reduced class

size.
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2. Discussion and 'Summary

Project STAR K-3 teachers were most likely to employ three small groups for reading instruction
and to teach math to the class as a whole group. While none of the differences were statistically
significant, small and regular/aide class teachers more often used two or more groups for math
instruction than did their regular class counterparts. Similarly, small class teachers more often
reported using fewer reading groups than did regular or regular/aide class teachers, though
again, the mean number of groups was not significantly different. Skill level was the primary
basis for assigning children to reading groups, and most teachers (86%) reported that they
occasionally moved chikiren among groups throughout the year.

Project STAR K-3 teacher responses to the Instructional Grouping Practices questionnaire
provide no surprises. No significant differences in responses to the questionnaire items were
noted among class types. As expected, aimost all teachers did group for instruction in reading,
- whereas only about a fourth reported forming instructional groups on a regular basis for teaching
math. Also as expected, almost no teachers formed instructional groups on a regular basis for
teaching science or social studies.

Small class teachers averaged slightly fewer reading instructional groups than did regular class
teachers. Regular/aide class teachers had slightly more reading groups than either small or
regular class teachers. Small and regular/aide class teachers more frequently reported using two
or more groups for math instruction than did regular class teachers.

Children were assigned to reading groups based on their skill level. Since most math instruction
occurred in a whole class, single group format, ability grouping was not employed. When
teachers did group for math instruction, children were assigned to groups based on their skill
level. It appears that when instructional groups are employed, as in reading, children are moved
among groups during the year.

The picture that emerges from the Project STAR K-3 teacher responses on the Instructional
Grouping Practices questionnaire supports the view that the fundamertal organization of
classroom instruction is not affected by significant reduction in class size or by the addition of
full-time teacher aides (Cahen, et al., 1983; Mitchell, et al., 1989). Some regular/aide class
teachers did employ more groups for reading and math, and some small class teachers did form

. smaller groups for math instruction. On the whole, however, most teachers did not take
advantage of smaller classes or teacher aides to change their basic approach to grouping for
instruction.

As noted above, the presence of a highly structured basic skills curriculum in combination with a
teacher evaluation system that is closely linked to adherence to the curriculum exerts strong
pressure on classroom teachers to maintain traditional practices. Moreover, teachers received
no training in alternative grouping approaches or instructional strategies related to new grouping
possibilities. Thus, the effect of reduced class size or a full-time teacher's aide in combination
with focused training and the opportunity for curricular modification is not known.

The Project STAR K-3 Instructional Grouping Practices questionnaire did not address the extent
to which teachers employed temporary or ad hoc instructional groups. However, the K-3 teacher
exit interviews indicate that small class and regular/aide class teachers made more frequent use
of ad hoc instructional groups than they had when teaching in a regular class. Moreover, regular
class teachers did not report these differences during the exit interviews.
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C. ParenWolunteer-Téacher interaction

interaction between parents, volunteers and Project STAR kindergarten, first, second, and third
grade teachers was examined using the self-report instrument, Parent/ Volunteer-Teacher
Interaction questionnaire.

Teachers were asked to ‘indicate the weekly, monthly, and yearly frequency of a variety of
contacts with parents and other volunteers. They were asked to report the nature, method, and
weekly frequency of contacts with parents about their child's learning or behavior; the monthly
frequency of a hierarchy of parent/volunteer involvement activities in the classroom; and the
monthly and annual frequency of home visits. They were also asked to indicate their overall
satistaction with the level of parent-teacher interaction in their classroom.

1. Communication with parents

Teachers were asked to report the weekly frequency of contacts with parents about misbehavior
or learning problems and about good behavior or leaming accomplishments - how frequently
during the past full week they had made phone calls, sent notes home to parents, or heid face to
face conferences. Teachers were also asked to indicate the frequency with which they sent
home suggestions for activities to be done at home or information about topics of study. No
significant differences were found among small, regular, and regular/aide class teacher
responses to these items, although small class teachers consistently averaged slightly fewer
contacts with parents regarding student behavior or academic performance than did regular or
regular/aide class teachers. Similarly, regular/aide class teachers averaged slightly more
contacts with parents regarding classroom activities and ways that parents couki support their
child’s leaming at home than did regular class or small class teachers. Most teachers, regardiess
of class type, reporied that within the previous four weeks, they had sent four written
communications about cumiculum matters home fo parents. This once a week pattern is
consistent with general primary grade practice. Most K-3 teachers reported that they did not
make professional visits to student's homes. No significant class type ditferences were observed
for those teachers (between 10-15%) who reported making such visits.

2. Parent/Volunteer Involvement in the Classroom

Teachers indicated the monthly frequency with which parents or volunteers were involved in
ditferent levels of classroom activities. Teachers were asked about involving parents or
volunteers in (a) maintenance tasks, (b) supervision tasks, (c) clerical tasks, (d) drill-teaching
tasks, and (e) creative teaching tasks. No significant differences were found among small,
regular, and regular/aide class teacher responses to these items. It should be noted that among
K-3 teachers overall, regular/aide class teachers made slightly less frequent use of parents or
volunteers than did small or regular class teachers. This finding is consistent with teacher
interviews with regular/aide class teachers in which they explained that since they had a full-time
aide, they did not have as much need to involve parents or volunteers.

3. Discussion and summary

There appears to be neither significant ditferences nor readily observable patterns of differences
in parent/volunteer-teacher interaction among small, regular, and regular/aide class teachers.
Perhaps because the perceived need was greater, regular class teachers reported more
frequent involvement of parents in classroom activities and support than did smali or regular/aide
class teachers. Throughout the K-3 grades, having a full-time teacher aide assigned to a teacher
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appeared to reduce the need for and hence the frequency of involvement of parents or
volunteers in classroom activities. Also, small class teachers appeared more likely to phone,
write, or confer with parents about student accomplishments and good behavior than did regular
class teachers. Small class teachers also reported slightly less frequent communication with
parents regarding student mis-behavior or learning problems. One possible explanation for this
finding emerged from the teacher interview data. Smali class teachers reported that they were
better able to preverit problem behavior from happening and to solve misbehavior problems in
class. In short, small class teachers may have not felt the need to involve parents in soiving

classroom behavior problems.

D. Teacher Problems
1. Data Coliection Procedures

To examine the relationship between teachers' perceptions of their work-related problems and
class type, Project STAR asked K-3 teachers to complete a slightly modified version of the
Teacher Problems Checklist (Cruickshank & Myers, 1980). This instrument, modified by the
addition of a single item regarding teacher aides, consisted of 61 problem statements to which
teachers responded on a five-point frequency scale (always, occasionally, hever) and on a five-
point Bothersome scale (exiremely, somewhat, not at all). Thus, for each of the 61 specific
problem statements, teachers provided information about the extent to which the problem was
perceived to be bothersome and the frequency with which the problem was experienced.

No significant ditferences were observed between class type and teacher-perceived problems.
For K-3 teachers, regard-less of class size, problems related to time were more frequent and
more bothersome than other types of problems. The three problem statements, (a) | have a
problem having enough time to teach and also to diagnose and evaluate learning, (b) | have a
problem having enough preparation time, and (c) | have a problem having enough free time,
were consistently observed to be the top ranked problems both for Bothersomeness and
Frequency for all kindergarten through third grade teachers.

2. Discussion

The extensive literature on teacher problems (Veenman, 1984) strongly suggests that classroom
management and control of studert classroom behavior is the most significant problem area for
teachers. The findings from Project STAR coritradict this view of teacher problems and indicate
that problems related to time are the most frequent and bothersome work-related problems
perceived by these K-3 teachers. Other recent studies (Bainer, 1988; Hines Mann, Swarzman &
Hogan, 1988; and Manatf, 1987) also report time t0 be the most prominent global area for
elementary school teachers and suggest it may be due to increased accountability expected of
teachers and to additional content topics added to the traditional reading, language arts and
math subjects normally taught in the early elementary grades. The ascendancy of time as the
most troublesome problem area may be the result of a pervasive and salient focus on time and
how best to use it in schools. Tennessee's basic skills cufriculum is complex and teachers are
held accountable for seeing that students progress through the specified cumiculum at the
expected rate. In many Tennessee schools teachers are accountable to supervisors and
evaluators who step into their classroom and expect 1o find the teacher covering a particular unit,
in a particular fashion, at a particular time. Thus, it is not surprising that Project STAR teachers
perceive time to be a salient and bothersome problem area.
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E. Effects of Reduced Class Size on Curriculum, Instruction, and Teacher-
Chiid Interactions

Class size reduction and the use of full-time teacher aides does move curriculum in the direction
of developmentally appropriate practice and away from practices considered inappropriate. The
effect, however, appears to be limited, particularly by the presence of a single, highly structured
curriculum organized around direct instruction of reading, language, and math basic skills. Class
size reduction or the use of full-time teacher aides does contribute to jncreased opportunities for
children to select from a somewhat wider range of learning activities; they contribute to a more
individualized application of the mandated curriculum; they contribute to increased teacher
awareness of their students' social and emotional development; and they contribute to increased
opportunities for children to interact with each other while engaged in leaming activities.
Moreover, small class sizes or the use of full-time aides appear to contribute to richer content
and more in-depth coverage of subject matter content.

Bredekamp (1987) asserts that the developmental appropriateness of an early childhood
program is most apparent in interactions between adults and children. Significant reduction of
class size or the presence of a full-time teacher's aide appears to make a positive contribution to
the developmental appropriateness of adult-child interactions in the primary grades. Within the
confines of a structured, highly prescribed reading, language, and math basic skilis curriculum,
K-3 classes of about 15 children or classes of 25 children with a teacher and a full-time
paraprofessional seem to foster instructional interactions that are more individualized than does
the more traditional class size of about 25 children with a single teacher. Small class teachers
are more knowledgeable about the instructional needs of the children in their classes. Small and
regular/aide class teachers are more likely to report employing teaching strategies that are
considered to be developmentally appropriate than do teachers in regular size classes of about
25. Small classes, and to a lesser extent, regular/aide classes foster more developmentally
appropriate non-academic interpersonal interactions between adults and children and among
children themselves. Reduction of class size or the presence of a fulltime teacher's aide
appears to have resulted in increased positive attention to children’s social and emotional growth
and development. Small and regular/aide class teachers reported that they were more cognizant
of children’s individual social and emotional needs and problems than they had been in the past.
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VII. Additional Findings

The data collected in this large stidy provided information about areas not mandated by the
legisiation. This included the effects of class size in relation to the following: retention, race, sex,
socioeconomic status, attendance 6t teachers, and at-risk students.

A. Student Socioeconomic Status in Project STAR

-~

In order to compare the value of:small classes for children from low socioeconomic homes and
for children from higher socioeconomic homes, the students were identified as low or high SES
based on eligibility for free or reduced lunch. Although this measure of SES is not a highly
accurate measure, it was the only one available in school records. The number of students in the
two groups were approximately the same. These numbers remained relatively stable throughout

the four years of the study (Table VIlI-1).

In 1988-89 (third grade) 50 percent of the STAR students were on free lunch. The Tennessee
state average for that year was 42 percent on free lunch and 58 percent not on free lunch.

Analysis of data dealing with the effect of small and regutar/aide classes on students relative to
their socioeconomic status can be found in Appendix F, item 1.

Additional findings concerning the effect of small and regular/aide classes on “at risk" students is
discussed in Appendix F.

B. Sex Ditferences in Project STAR

Primary analysis of Kindergarten and Grade 1 data included the effect of class size on the
performance of females and males. in kindergarten females outperformed males in kindergarien
resuits on all achievement measures over all classes (.05). The differences were most
pronounced in urban schools in reading and in inner city in math. There was no interaction of sex
X class type. Small classes on the average were superior t0 regular and regular/aide classes for
both boys and girls. There were no sex differences on non-cognitive measures, and the higher
average non-cognitive scores found in small classes were equally true for both sexes. Males
were more variable than females in their non-cognitive measures.

In grade one, female students exceeded males on all reading measures, i.e. word study,
reading, and total reading. The sex difference was consistent across all locations and all class
types, (p<.001). There was no significant difference between males and females on listening and
math. Females exceeded males on motivation on the average, but the difference was small. The
difference was reversed or non-existent in inner-city schools. Females exceeded males on both
BSF Reading measures. The sex difference was consistent across all locations and all class
types. There is no difference on BSF Math. In second and third grade, primary analysis of sex
differences was not conducted. This was because there would be no policy advantage to
determining that small classes are more advantageous for one sex than the other.
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TABLE VIil-1

Number of Free/Reduced Lunch and Non-Free Lunch Students
in Kindergarten through Third Grade by School Type

Inner-City
_ Free/Reduced Lunch Non-Free Lunch

Kindergarten 1,255 (88%) : 166 (12%)
First Grade 1,242 (91%) 120 ( 9%)
Second Grade 1,303 (91%) 131 ( 9%)
Third Grade 1,183  (90%) 1 30 (10%)
Rural

Free/Reduced Lunch Non-Free Lunch
Kindergarten 1,182 (41%) 1,723 (59%)
First Grade - 1,337 (43%) 1,763  (57%)
Second Grade 1,273  (42%) 1,764 (58%)
Third Grade 1,281 (41%) 1,830 (59%)
Urban .

Free/Reduced Lunch Non-Free Lunch
Kindergarten 237 (42%) 328 (58%)
First Grade 307 (50%) 305 (50%)
Second Grade 177 (47%) 201 (53%)
Third Grade 226 (50%) 226 (50%)
Suburban

Free/Reduced Lunch Non-Free Lunch
Kindergarten 377  (27%) 1,028 (73%)
First Grade 540 (35%) 1,026 (66%)
Second Grade 586 (36%) 1,065 (65%)
Third Grade 603 (37%) 1,042 (63%)
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C. Race Ditferences in Project STAR
The total population of Project STAR by race by school type by grade is found in VIII-2. Ninety-
eight percent of the minority students in Project STAR are Black; less than 2% of the minority

students are Hispanic or Oriental. Black studerits were 32% of all students; Black students made
up 95% of the inner-city school population, but only 8% of the rural schools population.

Table VHlI-2
Numer of Students by Race by School Type by Grade

Kindergarten

% White % Minority
Inner City 4% (N=58) 96% (N=1362)
Suburban 68% (N=952) 32% (N=453)
Rural 94% (N=2717) 6% (N=188)
Urban 86% (N=488) - 14% (N=77)
First Grade

% White % Minority
Inner City 4% (N=52) 96% (N=1303)
Suburban 61% (N=953) 3%% (N=610)
Rural 93% (N=2850) 7% (N=229)
Urban 85% (N=521) 15% (N=91)
Second Grade

% White % Minority
inner City 3% (N=44) 97% (N=1365)
Suburban 58% (N=942) 42% (N=688)
Rural 93% (N=2800) 7% (N=202)
Urban 86% (N=321) 14% (N=51)
Third Grade

% White % Minority
inner City 3% (N=41) 97% (N=1270)
Suburban 57% (N=935) 43% (N=697)
Rural 94% (N=2905) 6% (N=201)
Urban 90% (N=408) 10% (N=43)
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Detailed analyses of STAR data included a study of the possible variable impact of class type
(small, regular, regular/aide) on- students of different races. These analyses followed the same
basic format described previously in the report. An attempt was made to do a single-race
analyses. A single race class was defined as a class that was made up of one race with no more
than two of another race. There was not enough of these types of conditions to do a complete
analysis: race x location. These and class type x race x location interactions could not be tested.
Another analyses that was not run was free lunctvnon free lunch x race x location. There were
not enough minority students who were not on free lunch in any area to constitute an adequate

sample.
This made it impossible to completely separate race and SES in any analysis. For all grades and

all locations over 50 percent of the minority students were on free lunch. This was true for whites
in only two instances. In inner city first and second grades over 50 percent of the whites were on

free lunch. (See Table Vill-3.)
TABLE VIII-3
Number of Students by Race by S_chool Type by SES by Grade

Kindergarten
White Minority
Free Lunch Non-Free Lunch Free Lunch Non-Free Lunch

Inner City ~ 50%  (N=29) 50% (N=29) 96% (N=1225) 10% (N=137)
Suburban  14% (N=131) 86% (N=821) 54% (N=246) 46% (N=207)

Rural 39% (N=1050) 61% (N=1667) 70% (N=132) 30% (N=56)
Urban 37% (N=182) 63% (N=307) 72% (N=55) 28% (N=22)
First Grade

Inner City 56% (N=29) 44% (N=23) 93% (N=1206) 7™ (N=97)
Suburban 17% (N=161) 83% (N=787) 61% (N=373) 39% (N=237)

Rural 41% (N=787) 59% (N=1694) 72% (N=165) 28% (N=64)
Urban 46% (N=24) 54% (N=280) 73% (N=66) 27% (N=25)
Second Grade

InnerCity  57%  (N=25) 43% (N=19) 92% (N=1253) 08% (N=112)
Suburban  17% (N=158) 83% (N=784) 60% (N=416) 40% (N=272)

Rural 40% (N=1109) 60% (N=1691) 69% (N=139) 31% (N=63)
Urban 43% (N=137) 57% (N=184) 71% (N=36) 29% (N=15)
Third Grade

innerCity  46% (N=19)  54% (N=22) 92% (N=1162) 08% (N=108)
Suburban  18% (N=168) 82% (N=767) 62% (N=430) 38% (N=267)
Rural 39% (N=1138) 61% (N=1767) 69% (N=139) 31% (N=62)
Urban 48% (N=194) 52% (N=214) 76% (N=32) 24% (N=11)
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Kindergarten

On average, white students outperformed minority students on all achievement measures. There
were no race differences in the non-coghitive measures. Minority studemts were more
homogeneous (less variability) than white students on all four achievement measures (total
math, sounds and letters, word study skills, total reading). On achievement measures, rural
(predominantly white) schools outperformed inner city (predominantly minority) schools, and
there was a trend (.06) of larger white-minority differences in regular classes than in small
classes on the Sounds and Letters measure of the SESAT Il. There were no differences
between these two groups of classes on the non-cognitive (seli-concept) measures. It appears
that SES is a factor when the Free LunctVNon-Free Lunch figures are considered. The non-free
lunch group always does better than the free lunch group. There were no minority non-free lunch
classes. In rural schools, 39% of whites and 70% of minorities were on free lunch and in the
inner city 90% of minorities and 50% of whites were on free lunch. The highest percentage of
non-free lunch minorities was in suburban locations. This was the only location where minorities
equalled or outperformed whites. In all locations a much higher percent of minorities than whites
were on free lunch.

First Grade

Whites exceeded minorities on the average on all SAT achievement measures. For the Stanford
Reading Scale the race difference was reduced for inner city small classes. This difference was
consistent for all locations and class types. There was a suggestion that the difference was
smallest in small classes.

Minorities exceeded whites, on the average, on self-concept. The minority-white difference was
largest in inner city; smaller or negligible in other locations. For suburban schools, there was little
if any, difference between whites and minorities in small classes on BSF Math scores. In regular
and regular/aide suburban classes whites outperformed minorities. In BSF Reading, minorities in
small suburban classes outperformed whites in small suburban classes but not in regular or
regular/aide classes. Minorities outperformed whites in small inner city classes on aill BSF
measures but, not in regular and regular/aide classes. When minorities in small classes were
compared with minorities in large and aide classes, the minorities in small classes in inner city
and suburban schools outperformed minorities in large and aide classes on the four BSF
measures.

Second Grade

In second grade small classes and regular with a full-time aide classes helped whites and
minorities equally. There were no significant race differences in the effects of small or regular
with a ful-time aide classes. Whites had substantially higher test scores than minorities in all
class types and all school types. The small class advantage and all effects found for the total
class applied equally for white and minority students.

Third Grade
Whites did better than minorities on SAT reading, math, listening, and language scores. The

smali-class advantage and all effects found for the total class applied equally for white and
minority studenmts with three exceptions. The race difference was reduced in small and

168



regular/aide cfasses for reading measures. Whites did better than minorities for BSF measures.
Again this difference is reduced in small and aide classes. Minorities scored higher than whites
on self concept and motivation and the self concept difference was higher in small and
regular/aide classes.

Summary

Inner-city whites performed better than minorities on achievement tests. However, the minorities
made greater gains in inner city small classes. The minorities had a greater chance of catching
up with the whites if they were in small classes.

The trend appeared also in suburban small classes with non-free lunch minorities performing as
well as whites. In all cases the non-free lunch students perform better than free lunch students
regardless of race. In all cases whites outperformed minorities except in suburban small classes.
This appeared to be a result of socioeconomic status since 80% of the minority students were on
free lunch and only 35 % of the whites were on free iunch.

D. Grade Retention in Project STAR

Grade retention in the early elementary grades is predictive of subsequent failure to graduate.
Although students may be retained “for their own good,” holding them back does not enable
them to catch up later (CPRE, 1990; Shepard & Smith, 1989). Controlled studies of children
matched on test scores show that those who are retained do less well when they do get
promoted than those who are not retained (CPRE, 1990). Doyle (1989) traced three lines of
research back more than 50 years and could find no research results supporting grade retention.
Doyle reported a 1984 article in the Review of Educational Research by Holmes and Matthews
who concluded that: "Those who continue to retain students at grade level do so despite
cumulative research evidence showing that the potential for negative effects consistently
outweighs positive outcomes.” (Holmes and Matthews, p. 232 as reported by Doyle, 1989, p.
216). Therefore, it a small class or a regular class with an aide can reduce grade retention, this
can be expected to improve student performance subsequently, as well as saving the additional
costs involved in teaching the student for an additional year.

in Tennessee, about € percent of children in the K-3 grades are retained each year (see Table
VII4). Statewide retention rates are highest in the first grade, where they are more than twice
as high as in kindergarten or in grades 2 and 3. The retention rates for the Project STAR cohort
are quite similar to the state totals.

For Project STAR students, grade retention was lowest in small classes, intermediate in regular
classes with aides, and highest in the regular classes (Table VIll-4). Moreover, this pattern of
less retention in small classes was consistent across all grades. The difference in retention rates
between class types was statistically significant in grade 1 (x2 p< .001). The decision to retain a
studert was based on a number of factors in addition to performance on tests. Table 2 compares
the average scores of students retained and those promoted in the three class types in
kindergarten and in grade 3.
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TABLE Viil-4
Percentage Retention in Grade by Class Type

Percentage Small Regular Regular/Aide Total (N) 1985-86
Kindergarten 3.8 45 3.7 4.0 (253) 39

1st Grade 7.8 12.6 10.8 10.6 (726) 10.9
2nd Grade 4.7 56 4.0 47 (301) 51

3rd Grade 35 47 4.0 4.1 (260) 3.9
Average over

4 grades 4.9 6.8 5.7 58 59

Among promoted students, the average scores were highest in small classes. This reflects the
earlier reported finding from Project STAR that small-classes enhance the academic
performance of early elementary grade children. Among retained students, scores tend to be
highest in regular classes. Retention decisions seem not to have been based solely on
achievement levels.

The lower averages in small and regular/aide classes for the retained students suggest that only
the poorest performing children were held back in these classes, with the more marginal
students passed to the next grade. Teachers of regular classes, however, seem reluctant to
promote marginal students, as the higher averages in these classes implied.

Grade retention in first grade was highest in inner-city schools and lowest in suburban schools
(see Table VIII-5). Lower retention in small classes than in regular classes occurred in all school
types, and regular/aide classes were in an intermediate position between small and regular
classes. Since the pattems were quite similar in all grades and across all schoot types in the first
grade, this increased confidence in the results.

The costs of retaining students are high. An immediate cost is the extra year of schooling
(assuming that the retained student does not become a dropout) which, in the case of
Tennessee, adds about 6 percent a year to the costs of schooling in each of the first three
grades. Longer-term costs include higher dropout rates, lower graduation rates, lower future
earnings, higher rates of delinquency and many other social pathologies associated with low
academic achievement and eventual dropout. The lower retention rates in small classes and
regular classes with aides can help avoid some of these costs.
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TABLE VIII-5

Reading and Math Scale Scores of Children Retained and Promoted

Kindergarten

Promoted
Retained

Difference

Third Grade

Promoted
Retained

Difterence

School Type
Inner City
Suburban
Urban

Rural

Total

Kindergarten and Grade 3, Project STAR

Reading Math
Regular Regular
Small Regular /Aide Small Regular /Aide
4412 4350 4359 4916 4837 4833
4222 4274 4212 4751 4718  466.0
19.0 76 14.7 , 16.5 119 17.3
6224 6144 615.0 6243 6180 6175
§711 5773 5686 §73.7 5829 5619
513 3741 46.4 506  35.1 55.6
TABLE VIII-6
First Grade Retention Percentage by School Type
and Class Type
Small Regular Regular/Aide Total
9.8 17.8 14.6 14.6
5.1 8.8 75 73
9.4 15.0 15.9 13.7
7.9 1.7 9.7 9.9
7.8 12.6 10.8 10.6
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E. Subsidiary Studies

Another aspect of retention was considered when 3 schools had a first grade small class made
up of retainees who had become a part of Project STAR due to their retention. The results of this
small study made an excellent argument for small (1-15) transition first grade classes. (See

Appendix G.)

1. A study was conducted using student level data provided by 140 Project STAR kindergarten
teachers. The data indicated mastery or nonmastery of the 25 reading readiness objectives of
the Tennessee BSF program. The lowest scores were made by inner city free lunch students in
classes of 1-25. The highest scores for this group were in a small class 1-15. (See Appendix G.)

2. Teacher attendance records were studied to determine if class size produced a significant
difference in a teacher's number of absences. Although no statistically significant difference was
found, the kindergarten teachers with small classes perceived themselves as more effective and
less stressed (Appendix G).

In first grade when 5 causes of teacher absence were added to the study of teacher attendance,

personal illness ranked first. Significance was found between low math and reading achievement
and teacher attendance and class size (Appendix G).
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IX The Cost Effectiveness
of Reducing Class Size or Adding Aides

1. Introduction

The cost of making a change is always a consideration in deciding whether it will be possible or
desirable to make the change. Costs should be examined in relation to the benefits; a costly
program that brings large benkfits will be a better bargain than an inexpensive program that
does nothing for the students.

Since a substantial reduction in class size is costly, the legislation establishing Project STAR
directed that estimates of the cost of reducing class size be made. The estimates of cost are
related to the benefits in increased student achievement, to produce a cost effectiveness ratio
that estimates the amount of benefit per unit of cost increase.

The estimation of costs is usually straightforward, but the estimates of benefits is more complex.
Class-size reduction, for example, produces immediate benefits for teachers and immediate
benefits for student learning, but it may also have other longer-term or indirect effects that are
much harder to identify and measure. These estimates of Project STAR costs and benefits
concentrate on immediate benefits to student achievement. This allows these estimates to be
compared with any other program or treatment that is also aimed at increased student
performance. Levin, Glass and Meister (1984) used this methodology to estimate costs and
benefits of four different educational interventions, including reductions in class size. Project
STAR estimates are calculated for both class-size reduction and the full-time aide, and these
cost benefit ratios can be compared with estimates for any other intervention.

2. Estimating the Cost

The additional costs can be estimated on both a tfotal basis for Tennessee (if kindergarten
through grade three had class size reduced 15 to 1 statewide) and on a per-pupil basis, which
would be applicable to whatever population of students was to be included in the policy (for
example, it class-size reduction were targeted in schools with low-achieving students). If class-
size reduction were implemented only for kindergarten and grade one, the two grades where the
class-size effect is greatest, per-pupil estimates could be multiplied by the number of students
involved to get an estimate of the total costs. Per-pupil cost additions can be expressed in both
dollar and percentage terms. The percentages can be applied to the average cost per pupil in
whatever future year the policy is implemented; this adjusts the dollar costs for effects of inflation

in future years.

Estimating the cost of each individual student reduction in class size can also be done with this
methodology, so the cost of reducing class size from 23:1 to 20:1 or 18:1 can be estimated.
Project STAR has evidence on the benefits of an average of 15 to 1 as compared with an
average of 23 to 1; the cost/effectiveness ratios are calculated for those class sizes. The cost
estimates can be calculated for any class size. The effectiveness estimates can also be
calculated on a proportional basis, although the study design does not allow us to say that a
reduction from 23 to 19 would have half the effect of a reduction from 23 to 15.
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3. Teacher Aides

Estimating the additional costs of a teacher aide is straightforward. If the salary cost of an aide is
$8,000 and the benefits (social security, insurance) are 12 percemnt, the total cost of an aide is
$8,960. Systems pay aides at different rates. The actual Project Star salaries were a little less
than $8,000 in the base year 1987-88. The year 1987-88 was chosen as the base year because
state comparative cost data was available, and this was a middle year in the project. Adding an
aide does not increase capital or other operating costs appreciably. The aide's salary is the

primary factor.

The operating cost per pupil in Tennessee in 1987-88 was $2,842. The average class size was
23 in the first three grades in Tennessee that year. The aide cost ($8,960) divided by 23 is $390
per pupil, which represents the additional cost per student from adding an aide. The additional
per-pupil cost is $390 divided by $2,842, or 13.7 percent.

If better qualified aides were to be employed, requiring higher salaries, the percentage increase
would be larger. If an aide were shared between two teachers, the percentage increase and cost
per student would be cut in half.

4. Small Classes

Estimating the additional costs per student of small classes is more complex, because both
increased operating costs, and the capital costs for additional classrooms must be taken into
account. The data necessary to estimate the total capital costs are not available for Tennessee,
because there is not a statewide space inventory that identifies how many additional classrooms
are available in schools now and how many would have 1o be added. Project STAR data are not
useful for making a statewide estimate, because the schools that participated either had to have
the necessary space to accommodate any extra classes or they had to supply the space. Only
two schools that participated had to add classrooms. Project STAR required smaller classes for
only one grade per year. i the program were implemented in three or four grades at the same
time, most schools would need extra classrooms. There probably is some available space in
many schools across the state but we do not have a good estimate of how much.

Per-student cost estimates for reduction to 15 to 1 are made on two different bases: one, that an
additional classroom would have to be added; or two, just the additional operating costs would
be required. The primary additional operating costs would be for the additional classroom
teachers and the additional cost of maintaining the space. Teacher salaries in 1988 averaged
$23,300. When fringe benefits are added, the average total cost of adding one teacher would be
about $28,500. Operation and maintenance of the physical plant is about 10 percent of the total
budget. In 1988 in Tennessee, this averaged about $6,500 per classroom, making the total
additional operating cost $35,000 per added classroom.

When translated to additional per pupil costs, teacher salaries wouki add 23.3 percent to per-
pupil costs, and operating expense would add 5.3 percent, for a total additional cost of 28.6
percent. These are not precise estimates of actual salaries and additional maintenance costs
because they will vary in different systems and at different times. A reasonable range would be
between 27 percent and 30 percent. A one-third reduction in class size would not increase
operating costs by one third, because the reduction would not affect transportation costs,
supplies, or administrative costs.
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5. Capital Cost

The cost per classroom added would be $60,000 to $70,000 (this assumes that no land
purchase is required). If this is amortized over 30 years, the additional cost per year per
classroom would be (assuming a 7 percent interest rate) $4,800 to $5,600. This would add an
additional 4.0 to 4.6 percent per year to the costs per student. Thus in a school that had to add
all the space, total costs per classroom would be $39,800 to $40,600 and additional costs per
student would be $1,023 (1987-88 prices), or 32 to 33 percent higher, with a range of 31 to 34
percent.

Another approach to providing the additional classrooms wouid be to adopt a year-round school
calendar which would provide the required 180 instructional days, staggered vacation times, and
use of the buildings for 12 months.

6. Tennessee's Costs of Reducing Class Size or Adding an Aide

In kindergarten through grade 3 in 1989 there were about 11,410 classroom teachers (this
excludes special education, Chapter One teachers, art, music, and P.E. teachers who do not
have a regular class). There was an average daily attendance of 22.16 per classroom teacher,
which works out to an average daily membership of about 23.5 to 1. To provide a full time aide
for every teacher would require the addition of about 8,440 aides to the 2,970 that are currently
employed as Basic Skills First aides. The cost of these additional aides, at $8,900 each, would
be approximately 75 million dollars (1988 prices).

If class size were reduced to an average daily attendance of 15 students per teacher (an
average membership of about 16 to 1), an additional 5,447 teachers would be needed. At an
average cost of $28,500 (salary and benefits) per teacher plus an additional $6,500 per
classroom in maintenance and operating expense (1988 prices), this would require about 191
million additional dollars.

table (IX-1) below shows the total costs for Tennessee of class-size reductions of various
amounts at various costs per classroom.

Table 1X-1
Additional Costs of Reducing Class Size

to Specified ADA Levels for Different Levels of
Teacher Salary (in millions)

ADA Per Teacher
Costs per Classroom 20to 1 17101 15101
$35,000 (1987-88 costs) 44 121 191
38,500 (1988-89 costs) 47 133 210
44,000 (1988-89 costs & 54 152 240

capital outlay)
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7. Benefits

The benefits of a smaller class, or of a teacher aide can be estimated from the difference
between achievement scores in small classes and regular classes (or between regular and
regular/aide classes). These differences can be expressed as effect sizes. Project STAR effect
sizes tor reading and math scores (Stanford Achievement Test) are shown below for each year
of the project! in Table 1X-2.

Table 1X-2
Effect Size by Grade for Small and Regular/Aides
in Reading and Math
Test and Average of
Comparison Kindergarten = Grade1 Grade2 Grade3 All Grades
Smalt and Regula-r
Total Reading 21° 34 .26° 24" .26
Total Math AT 33 23° 21° 23
Regular/Alde and Regular
Total Reading .05 15 .1 .05 .09
Total Math .02 A1 .05 .03 .05

*Significant at p < .01

Another approach to calculating the benefits is to compare the average gains students make
each year in small as compared with regular classes (or regular/aide compared to reguiar).
Since there was no pretest for kindergarten entry, gain scores are available tor only grades one
through three. (The end of kindergarten test score is the pretest for grade one, etc.) The effect of
small classes or of using teacher aides is their gain divided by the gain in the regular class. The
result is expressed as a percent which indicates the percentage that small-class gain is greater
than regular-class gain (see Table 1X-3). A figure of less than 100 indicates that the regular
(control) group had a larger gain score than the experimental group (either small or reguiar/aide).
Gains in small classes in the first grade were about 15 percent greater than in the regular
classes, while in the second grade, the small class had about 2 percent smaller gain in reading
than the regular class. This table shows that the gains of a small class or a class with an aide
are concentrated primarily in the first grade (and in kindergarten for small classes), and that
gains in subsequent years are small or slightly negative (as compared with the regular class).
The differences (effect sizes) are about the same from year-fo-year because the gains obtained
in kindergarten and grade one are maintained.

1Effoct size is the difference between the treatment group mean (the small class or the regular-aide dlass) and the
control group mean (regular class) divided by the standard deviation of the control group. This expresses the
experimental effect in standard deviation units. An effect size of less than .25 is considered small, an effect size of .25 o
.5 is considered moderate, and an effect size of greater than .5 is considered large.
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Table 1X-3

Comparative Gain Scores

Comparison
Group and Test Grade 1 Grade 2 Grade 3

Small and Regular

Total Reading 1154* 97.6 94.3
Total Math 115.0* 102.5 95.9
Regular/Alde and Regular
Total Reading 112.1° 101.7 96.1
Total Math 12.7° 106.6 102.6

*Gain Score Significant @ p < .01

8. Cost Benefit Comparisons

Cost benefit ratios can be calculated which show, for every $100 of additional cost, how many
effect size points or gain percent points would be obtained. Total costs can be allocated among
the different outcomes (reading and math) or a composite outcome can be estimated by
averaging the two outcomes. In kindergarten through grade two, the greatest amount of time is
spent on reading and language arts, and math is the second largest. Together, these two
subjects take up about two-thirds of instructional time with one-third devoted to all other subjects
(music, science, art, etc.). In third grade the emphasis on other subjects increases to about 50
percent of the total instructional time.

It is also possible to break down the math and reading time by the percent of time spent on each
(based on teacher logs and observed lesson time in grades two and three). In the first two
grades, almost twice as much time is devoted to reading as to math (65 percent versus 35
percent). In the third grade the ratio is 60 percent reading and 40 percent math. Calculations
which weigh the costs of reading and math equally, and also which weigh the costs proportional
to the average of time spent in each subject are presented in Table 1X-4.

Table 1X-4 indicates that small classes, either with or without capital costs included, are more
cost effective than aides in kindergarten and third grade. In first grade small classes and aide
classes have similar cost effectiveness when capital costs for small classes are included. In
second grade, small classes are more cost effective for math than aide classes, but the two are
similar in cost effectiveness for reading.

177



Table I1X-4

Cost Effectiveness Ratios for Small and Regular/Aide Classes

in Reading and Math, 1987-88

(Effectiveness measured by Effect Size)

Comparison Group, Subject

and Weighting of Cost Allocation Kindergarten Grade 1

Math and reading equally weighted
Small - Regular (without capital costs)

Reading ‘ .078
Math .063

Small - Regular (with capital costs)

Reading 062
Math 050

Regular/Aide - Regular

Reading .038
Math .015

Math and reading proportionately weighted
Small - Regular (without capital costs)

Reading 060
Math .089

Small - Regular (with capital costs)

Reading .048
Math 071

Regutar/Aide - Regular

Reading .029
Math 022

Effect size points per $100 per pupil of additional cost.
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126
A22

100
.097

J15

097

174

077
137

.088
122

Grade 2

.096

.076
.068

.085

074
21

059

.065

Grade 3

120
105

050
.030

100
131

.080
105

.042
.037



9. Discussion

Many research studies estimate benefits by effect sizes, and the cost effectiveness estimates in
Table 1X-4 can be compared with other interventions that have presented effect sizes and cost.
The Levin, Glass and Meister (LGM) study (1984) provides the most direct comparisons since
we used their methodology to compute cost effectiveness estimate. The LGM cost figures have
to be adjusted for inflation from 1980 to 1988. When costs are expressed in percentage
increases, they are quite comparable to those of Project STAR. Their effect sizes were based on
a reanalysis of the Glass (1980) meta analysis data for class-size reductions from 35 to 20,
which is a 43 percent reduction in size, as compared with a 33 percent average reduction in
Project STAR. The LGM cost estimates include capital costs, and their estimate of cost
increases is 43 percent for a reduction from 35 to 20.

The difference in estimates of cost effectiveness between Project STAR and LGM is primarily on
the effect side. For a 43 percent reduction in class size, LGM estimated an effect of .11 for
reading and .22 for math. Project STAR estimates (average of all four years) are .26 for reading,
more than twice as high, and .23 for math, quite comparable. Project STAR was only in the early
elementary grades, while the LGM covered all grades. Other summaries (Robinson & Wittbols,
1986) of research have indicated that the early elementary grades are the ones most likely to
provide advantages for small classes. Another reason is that a reduction from 35 to 20 may not
have a proportional effect to a reduction from 23 to 15.

LGM came up with an overall cost-effective ratio of about .09 for reading and math combined to
a STAR cost-effective estimate of about .12, about one-third larger.

LGM compare cost-effectiveness for three other interventions: tutoring, lengthening the school
day by one hour, and computer aided instruction (CAl). Lengthening the school day had a cost
effectiveness ratio of .09, CAIl had a ratio of .15, and cross-age tutoring had an effect of .22. The
comparisons with Project STAR are shown in Table IX-5, with Project STAR cost-effectiveness
ratios of Table 1X-4 adjusted for comparability with the LGM estimate.
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Table IX-5

Comparison of Cost-Effectiveness Ratios for Different Interventions

Project STAR, full-time aide .09
Project STAR class size reduction from 23 to 15 12
LGM ciass size reduction from 35 to 20 .09
LGM increasing instructional time one hour per day .09
LGM computer aided instruction .15
LGM cross age tutoring 22
LGM peer component 34
LGM adult component .07

Source: Levin-Glass Meister Cost Effectiveness of Four Educational Interventions, Center for Educational Research,
Stanford University, Project Report 84 A11 (1984) Table 4. Project STAR cost effectiveness ratios adjusted for inflation
and averaged across reading and math for all four years.
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X. Summary

A. Introduction

Project STAR was designed to be a definitive study of the effects of class size and the use of a
full-time teacher aide on student achievement in the early elementary grades. The study was
successful in guarding against major threats to validity; teachers were randomiy assigned,
students were randomly assigned by the schools in accordance with instructions which were
audited, and testing was monitored. Because there were 328-346 classes at each grade level,
when small classes were 100 large, or large classes were too small, they could be excluded from
the analysis. Most of the analyses was performed on 305-310 classes. No serious threats to the
validity of the study's results that could not be dealt with by exclusion were discovered. While
the results can only be generalized to Tennessee schools teaching the Tennessee curriculum,
Tennessee schools and students do not differ that much from schools in other states.

Tennessee students score somewhat above the national norms on the Stanford Achievement
Test. As studies have shown that students in almost all states score above the national norms,
Tennessee students may be about "average” in their ability. A. state-prescribed set of learning
objectives, the Basic Skills First program, is taught in all primary grades. The dominant
instructional methods were drill and practice. Whole class instruction was dominant in math, and
reading instruction was primarily done in reading groups.

B. Summary of Achievement Resulits

1. Kindergarten Class Slze Effect

STAR's kindergarten results showed definite advantage for small classes in achievement but no
significant advantage for the use of a teacher aide. The overall superiority of the performance of
students in small classes on the tests used in STAR and the similarity of performance of
students in regular and regular/aide classes are shown graphically in Figures X-1 and X-2 which
present SAT scaled scores and percentile ranks on Total Reading and Total Math by class type

and by grade.

2. First Grade Class-Size Etfect

At the end of first grade, Project STAR students in small classes were outperforming students in
reguiar and in regular/aide classes by substantial (statistically and educationally significant)
margins on standardized tests and also on the state's Basic Skills First (BSF) test of reading and
math. Small-class students scored at the 64th percentile in reading and the 59th percentile in
math at the end of the first grade, while students in regular classes scored at the 53rd percentile
(11 points lower) in reading and at the 47th percentile (12 points lower) in math. Students in
regular classes with a full-time teacher aide outperformed students in regular classes in both
reading and math. The presence of a teacher aide in grade one benefits student achlevemem
but not as much as the small-class condition. (See Figures X-1 and X-2.)
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3. Second Grade Class-Size Effect

Students in small classes continued to outperform students in regular and regular with a full-time
aide classes on all tests in the second grade. There were significant advantages for students in
small classes on the SAT in Reading, Math, Listening, and Word Study Skills, and a similar
advantage on the Tennessee BSF tests in Reading and Math.

Although students in regular/aide classes outperformed students in regular classes, the
differences were not significant. Students in aide classes maintained their small achievement
advantage over students in regular classes but did not increase their advantage. There is less
consistency in the aide advantage than in the small-class advantage.

Figures X-1 and X-2 present the scaled SAT scores and percentiles on Total Reading and Total
Math by class type. Due to similarity of results on all subtests, the summary results presented
here are confined to Total Reading and Total Math.

4. Third Grade Class-Size Effect

By grade three the pattern of results established in kindergarten had become firmly fixed. A
strong class-size effect is evident in all school locations (urban, rural, inner-city, and suburban)
and for all students on standardized and criterion-referenced achievement measures. The SAT
scaled scores and percentiles in each of the three class types in third grade are shown for Total
Reading and Total Math in Figures X-1 and X-2. The consistency of the finding of the small-class
effect across all measures is important. The absence of a statistically significant teacher aide
effect is consistent.

5. Summary of the Principal Analyses, Grades K-3.

A comparison of results for grades K, 1, 2 and 3 provides a picture of routine consistency. The
classes of inner-city students consistently score lower on achievermnent measures than classes
in the other three locations. (Note that most minority students and students on free lunch were
in the inner-city classes). The small-class effect is extremely strong (significant p <.001) in all
contrasts. Students benefit from small classes wherever the small classes are located.

The effect of a regular class with a full-time teacher aide on student outcomes is less powerful
and consistent. There is some benefit to being in a class with a teacher aide in grade one, but
that effect loses significance in other grades. A summary of the analyses showing significance
levels (.05, .01, .001) is in Table X-1.

Trained and untrained teachers did equally well across all class types and the (S) advantage
(and absence of Aide effect) is found equally in all four locations for trained and untrained

teachers. There was no training main effect, or training-by-type interaction.

The (S) advantage and all effects found for total class generally apply equally to white and
minority students, especially in grade 2. The race difference was statistically significant for all
measures and multivariate sets, but not for most interactions (LxR, TRxR, TxR, LxTxR, or

TRxTxR).
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TABLE X-1

Analysis of Variance for Cognitive Outcomes, STAR, Grades 1,2, & 3
(preliminary),
Sig. Levels p<=.05 or greater are Tabled. (All levels are <=.)

Reading Mathematics
Effect Multi- SAT BSF Multi- SAT BSF
Grade variate? Read Read variate® Math Math
Location (L) K .01 .02 N/A - .01 .05 N/A
1 .01 .06 .05
2 .001 .001 .001 .001 001
3 .001 001 . .001 .001 .001 001
Race (R) 1 .001 001 .001 .001 .001 .001
2 .001 .001 .001 .001 .001 .001
Type (T) K .05 .001 N/A .05 .02 N/A
1 001 .001 .001 .001 .001 .05
2 .001 .001 .05 .001 .001 .05
3 .001 .001 .001 .001 .001 .001
Train (TR) 2
Loc X Race 05 .05

All N/S. The class-size effect is found equally in all

1
2

loc X Type K
1
2 locations—-Inner City, Suburban, Urban, and Rural schools.
3

Race X Type 1 .05 .05 01
2
LxRxT 1 .05 .01
2
LxTRxT 2 .05 .01 05 .05 .05 01

NOTE: Only statistically significamt (<=.05) results are shown. 2The nonorthagonal design
required tests in several orders (Finn and Bock, 1985). Results were obtained as follows: each
main effect was tested eliminating both other main effects; Loc x race tested eliminating main
effects and loc x type: loc x type tested eliminating main effects and loc x race; race x type
tested eliminating main effects and other two-way interactions, and loc x race x type tested
efiminating all eise (Finn and Achilles, 1989). bobtained trom F-approximation from Wilks'
likelihood ratio. Essentiaily, no statistically significant differences were obtained on the self- .
concept and/or motivation (SCAMIN) measures.
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6. Longitudinal Achlevement Resuits

Although each yearly analysis continued to identify the benefits of a student's being in a small
class, the results for the small (about 33 percent) subsample of students in the same class size
for 2 years {(K-1) and 3 years (1-3) showed that the small class effect does not have a continuing
cumulative effect after the large gains in K and in grade 1. The results showed that the large and
statistically significant gains favoring the small classes made in the first year (i.e., K in the K-1
comparison and Grade 1 in the 1-3 comparison) were still evident in later years, but that there
were no statistically significant gains in future years.

The average scores on measures of achievement used for the longitudinal analyses showed that
the minority students in small classes achieved higher scores than minority students in the other
class conditions, but the non-minority students continued to outperform the minority students in
all class types and locations.

Combining year-by-year and longitudinal results suggests that 1) a student's achievement and
development are greatly improved if the student is in a small class, 2) the small-class experience
is more successful if in K or Grade 1, and 3) small-class condition gains remains in the small-
class condition.

C. Summary of Non-Cognitive Results

Being in a small class did not have an impact on student self-concept and motivation as
measured by the SCAMIN. Students in the inner city had somewhat higher self-concept scores
than students in the other locations. Self-concept measurement of young children is difficult and
results may become more stable in later years.

Students in small classes in kindergarten had significantly higher self-concept scores but not
higher academic motivation scores. Classes effective in improving achievement measures are
not necessarily effective in achieving positive non-cognitive results (X2=11.71, p<.05, df2).
There are positive (p<.05) relationships between each of the achievement measures and selt-
concept but not between achievement measures and the non-cognitive measure of achievement
motivation.

The self-concept (SCAMIN) results in grade one generally were not significant based upon class
size, but there was a statistically significant resuft based upon school focation with inner-city
students scoring higher than students for other locations. Essentially the pattern of resufts (with
minor variation) found for the SCAMIN results in kindergarten and grades two and three.

Approximately 77 percent of the small-class average scores in first grade were some higher (not
significantly) than the regular or regular/aide class average scores on the self-concept measures
(SCAMIN). Thus, the conclusion is that self-concept was the same for students in small classes,
regular with fuill-time teacher aide classes and in regular classes. In second grade self-concept
and motivation differences as measured by SCAMIN results tended fo be minimal and non-
significant, but students in the inner city (primarily minority students) continued to have higher
self-concept scores than did students in the other three locations.

in third grade the differences in SCAMIN results by location were considerably more marked

than in K, 1 and 2 and showed that the inner-city students had significantly higher scores than
did the students in classes in the other three locations. There is no significant class-size effect
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for SCAMIN results; students in all three class types score about the same wherever the classes
were located. By grade three, inner-city students had higher self-concepts and motivation
scores as shown on the SCAMIN. The inner-city students were predominarntly minority in the
STAR database.

D. Summary of Achievement Results Based on Effect Sizes*

1. Students In small classes have higher performance than regular and regular/alde
classes In all locations and at every grade level.

Each of the four years, small-class students in both reading and math (as well as in other SAT
subtests) achieved significantly higher test scores than students in regular classes. Figure X-3
shows these differences expressed as effect sizes, for both reading and math. Small classes
were constantly higher in performance.

There was a significant positive small-class effect for both reading and math at the end of
kindergarten, the effect increased at Grade 1, then declined in Grades 2 and 3. Analysis of
grade-to-grade gains showed that score gains in the first grade were about 15 percent larger in
small classes than in regular classes, but that after the first grade, gains for both reading and
math were as large, or slightly larger in regular classes as in small classes.

2. Small-class effects diminish after first grade

The smaliclass effect is concentrated in kindergarten and Grade 1. Thereafter the smali-class
effect declines slightly, but is still significant at the end of Grade 3.

This finding suggests that class size reduction should be concentrated in kindergarten and
Grade 1, where effects will be greatest. This reasoning is confirned by an analysis of the class
size effect for new students who entered the project each year. The new entranis to the project
allow class size effects each year 1o be compared with the cumulative effects for students who
have been in the project from the beginning. The effect size for new students is about the same
in reading in kindergarten and Grade 1, declines slightly in Grade 2, and is very small at Grade
3. For math, the class size effect is highest at Grade 1, not sigmﬁant at Grade 2, and is fairly
similar tor kindergarten and Grade 3.

New student effect sizes also suggest that small classes should be concentrated in kindergarten
and Grade 1. Effect sizes for the continuing students are always larger than the effect sizes for
the new students, which is to be expected, because continuing students have had the benefit of
the small class for more than one year. The effect size “advantage™ of the continuing students
over the new students averaged over math and reading is at approximately the same level in
Grades 1, 2, and 3. This also indicates that there is no additional class size effect after Grade 1.

*Results reported here are based upon analyses conducted by Dr. John Foiger, Vanderbiit University. Dr. Foiger
employed slightly different decision rules in selecting a sample for analysis from the STAR database. For example, as
there were no differonces between student performance in classes of trained and untrained teachers, Dr. Foiger retained
the classes of trainad teachers; the primary analysis exciuded them. The parallel analyses were confimatory; they
produced essentially idontical results.
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FIGURE X-3

Effect Sizes by Grade,
Small Classes Compared to Regular Classes, K-3
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There are numerous possible explanation for larger effects in kindergarten and Grade 1, one is
that it is more difficult to manage students who are not well socialized to the classroom routines.
By the time children get to the second and third grades, they are better socialized, and the
teacher can manage a larger group effectively. Another is that one year in a smalil class may
serve to get a student “on track® or "up to speed” and subsequent years don't add to this
benefits. This explanation would be similar to results obtained in the Reading Recovery projects.
(See Figure X-4).

3. Aldes were less effeclive than small classes In enhancing student performance at each
grade level.

Classes with a full-time aide had higher achievement scores than regular classes in kindergarten
through grade two but the differences were small and not statistically significant in kindergarten
and second grade. In grade three the regular/aide classes’ scores were slightly lower than the
regular classes. In the first grade, aide classes were significantly higher than regular classes in
both reading and math.

In grades one, two and three regular classes had the part-time services of Basic Skills aides; on
the average they were available to each regular class about 25-33 percent of the time. The basic
comparison is between a regular class with one-fourth to one-third time services of an aide, and
a class with a full-time aide.

Aides performed a wide variety of clerical, custodial, and instructional tasks. The pattem of aide
activities was not related to student achievement. Aides who performed mostly instructional
tasks did not enhance student achievement any more than aides who did only clerical tasks.
Appendix H provides an in-depth look at teacher aide activities and their effect on student
achievement.

Teachers liked teacher aides. In a forced choice, about 45 percent of teachers who had an aide
preferred an aide to a small class, and 55 percent favored the small class, but the bottom line is
that teacher aides did not have much effect on student leaming in Project STAR.

4. Math and reading effects are similar.

In a meta analysis of well controlled studies Glass (1984) estimated the average effect size for
reading was .11, and for math it was .22 (reduction in size of 43 percent, from 35 to 20). The
Project STAR effect size (averaged over four years) is .26 for reading, and .23 for math. Glass
speculates that reading effects are smaller because reading instruction is done in small groups,
where the overall size of the class makes less difference. Math instruction, on the other hand, is
done whole group, and class size makes more of a difference. Glass's explanation did not fit
Project STAR, where nearly all teachers used small groups for reading instruction but math
instruction was almost all whole class. Project STAR found that class-size reduction had similar
effects for all of the SAT subtests; it did not have differential effects in different subjects. Effect
sizes in Project STAR were larger than those found in other welil controlied studies. Slavin (1986)
estimated an average effect size for smaller classes of .13, about half the Project STAR effect
size. Since more positive effects of small classes have been reporied for early elementary
grades (Robinson, 1990), Project STAR's larger effect sizes may be because it was limited to
Kindergarten through Grade 3.
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5. Small classes help low:-socloeconomic student achievement, but they help high SES
student achievement about as much.

In reading at each grade level, effect sizes for low SES students exceeded those for high SES
students. At Grade 2 the difference was substantial {see Table X-2). In math, by contrast, effect
sizes for high SES students exceeded those for low SES students except at Grade 2 where they
were about the same. ‘

Table X-2

Etfect Sizes for Small Classes by Grade, SES, and Achievement Level
Reading and Math

Test and Group - Small-Regular Effect Size
Kindergarten Grade 1 Grade 2 Grade 3
Reading
All .21 34 .26 24
High SES .19 32 .20 21
Low SES 23 35 33 25
Bottom quartile,
previous year —— .26 A2 A2
Math
All A7 .33 .23 21
High SES .20 34 .21 .20
Low SES .14 30 .22 .18
Bottom quartile,

previous year - .09 25 23

Low socioeconomic students scored lower than high SES students on the average, but there
were many exceptions. To study the effect ot small classes on low academic achievers, the
scores of students in the bottom quartile were compared to their scores at the end of the next
year to determine if a small class heiped them more than a regular class.

The effect sizes for the lower quartile students were below the overall effect sizes for reading at
each grade, and for math at Grade 1. At Grades 2 and 3 math effect sizes were about the same
tor the lower quartile and all students (see Table X-2).

These results indicate that there is no differential effect of a small class that favors low achieving
or low SES students over average students or high SES students. The class size effect is
"across the board" for all students.

E. Small classes reduce grade retention.
A smaller percent of students in small classes are retained each year than students in regular
classes. Since grade retention has been shown by previous research (Shepard and Smith 1989,

CPRE, 1990) to reduce students' chances of graduating, compared to equal ability students who
are not retained, this is an advantage of small classes. Teachers were more willing to promote
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marginal students in small classes. Over the four years of Project STAR, 19.8 percent of the
small-class students were retained, as compared with 27.4 percent of students in regular
classes. Seven and one-half percent fewer students had to repeat a grade in the small classes,
this would mean about a two percent a year reduction in cost per grade. It could also save costs
later because promoted students have a greater chance of completing school, and avoiding
delinquency and unemploymert.

F. Teacher in-service training did not improve student achievement.

One of the reasons offered in the literature for class size not making a difference is that
teachers do not change the way they teach when they have a smaller class (Robinson and
Wittebols, 1986). Project STAR specified that there should be training for teachers, so a
subgroup of 57 teachers in thirteen randomly selected schools in Grade 2 , and another 57
teachers in the same schools in Grade 3 were given three days of in-service training before
school started. The training was designed to help them to teach more effectively in whatever
class type they had been randomly assigned to teach. There were not significant differences in
student achievement in reading or math in either the second or third grade between classes
where the teachers were trained and all the other classes where the teachers had not received
special training. (See Table X-3)

TABLE X-3

Stanford Achievement Test Scaled Score Gains
in Reading and Math for Students in Classes where
Teachers were Trained or Not Trained in STAR Training Program

Total Reading Total Math
Trained Not Trained Trained Not Trained
Grade Two 58.6 58.2 465 453
Grade Three 25.7 27.4 319 34.1

In exit interviews at the end of the year, about half the STAR trained second grade teachers said
they had not modified their teaching as a result of the training. it is not surprising that the
training program did not lead to improved student performance under these conditions. Although
the statistical finding for differences in teacher behavior between class sizes and for trained and
untrained teachers were not strong, many valuable findings emerged:

1. If instructional goals are to increase the development of higher-order thinking skills, creativity,
. and personal responsibility for learning, a reduced teacher/student ratio may be important to -
enable teachers to achieve these objectives effectively. Fewer rote tasks, more reading and
writing in context, more problem-solving activities— all will require more teacher/student
interaction than the present curriculum. if such broad changes in leaming outcomes are desired,
changing class size and training teachers alone will not be enough; these changes must be
coupled with a curriculum focused on these objectives.

2. Teachers with small classes must be willing to receive training and be committed to try new
skills and procedures.

192




3. Training should include effettive in-service that provides:

a. time for teachers to visit other teachers who have had success in teaching small classes and

b. training inthe following skills:
(1) Ability to establish effective communication with the home.
(2) Ability to involve the family in the education of their children.

(3) Ability to make home visits that will be made during in-service time or during school time with
a substitute provided.

4. This improvement effort must be encouraged and strongly reinforced by principals, local
system supervisors, and state department personnel.

G. Although the reduction of class size or the presence of a full-time aide
caused minimal changes in instructional practices, It did produce a more
effective execution of existing practices.

Project STAR data supports the view that the fundamental organization of classroom instruction
is not affected by significant reduction in class size or addition of a full-time teacher aide.
However, small class and aide teachers in the year-end interviews indicated that they were able
to use a wider range and amount of enrichment activities than were teachers in regular classes.
This is an important possibility that could not be examined by the achievement testing, because
the enrichment activities are not likely to be reflected in test data.

Based on four years of interviews, patterns emerged in kindergarten and continued through the
third grade. The following advantages were apparent for instruction in small and regular/aide
classes:

1. basic instruction was completed more quickly, providing more time for covering additional
basic matenal,

2. use of supplemental text and enrichment activities,
3. more in-depth instruction regarding the basic content,

4. more frequent opportunities for chikiren to engage in first-hand leaming activities uSing
concrete materials,

5. increased use of learning centers and
6. increased use of highly desirable primary grade practices.

Improved individualization of instruction emerged as a dominant theme in small and regular/aide
class teachers' perceptions. Teachers reported: 1) increased monitoring of student behavior and
leaming, 2) opportunities for more immediate and more individualized reteaching or enrichment,
3) more frequent interactions with each child, 4) a better match between each child’s ability and
the instructional opportunities provided, 5) a more detailed knowledge of each child's needs as a
leamer, and 6) the necessary time to meet individual leamers needs using a variety of
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instructional approaches. Significant reduction of class size or the addition of a full-time teacher
aide also made positive changes in the physical, social, and emotional environments in primary
grade classrooms. Classrooms were more pleasant work environments for both teachers and
students. Teachers and students were under less stress, and leaming occurred in a more
relaxed atmosphere. Students were less likely to get lost in the crowd and were more likely to
have their own unique needs met by adults who had a good understanding of them as
individuals. The extent to which teachers, aides, and children were friendly, supportive, and
trusting of one another was an indicator of the classroom morale and the sense of team spirit
that is characteristic of effective elementary schools.

The teachers' perceptions of the value of small class size can be seen in the third grade
teachers’ choices of a small class, a full-time aide, or a salary increase (see Table X-4 and Table
X-5).

TABLE X-4

Preferred Teaching Situation Of
Small, Regular, and Regular/Full-Time Aide Teachers

CLASS TYPE

TEACHER SMALL REGULAR REGULAR/AIDE TOTAL
PREFERENCE
SMALL CLASS 88 (81%) 29 (71%) 46 (56%) 163 (71%)
REGULAR/AIDE -
CLASS 20 (19%) 12 (29%) 36 (44%) 68 (29%)
TOTAL 108 (100%) 41 (100%) 82 (100%) 231 (100%)

TABLE X-5

Teachers Preference for a Small Class or a Salary Increase

CLASS TYPE

TEACHER SMALL REGULAR  REGULAR/AIDE TOTAL
PREFERENCE '

SMALL CLASS 73 (70%) 22 (48%) 52 (63%) 147  (63%)
$2,500 SALARY

INCREASE 32  (30%) 24  (52%) 31 (37%) 87 (37%)
TOTAL 105 (100%) 46 (100%) 83 (100%) 234 (100%)
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H. Although reducing class size is more expensive than adding a full-time
teacher aide, it is more cost effective.

The cost of reducing class size by one third is primarily the additional salary cost of adding
teachers, and the capital costs for new classrooms that must be added. Reducing class size
from 23:1 to 16:1 statewide in K-3 would require about 175-180 million dollars in additional
operating expenses. if we assume that 20% of these classes are available in schools now, the
additional capital costs would be 21-25 million each year amortized over 30 years for a total
annual cost of 196-205 million. The need for additional classrooms could be eliminated by the
implementation of year round schools. Reducing class size just in K and 1 would cost a little less
than half the total (kindergarten is about 10% smaller than Grade 1) or about a 100 million
dollars. it would add about 30-32 percent to the current cost per student. Adding a full-time aide
in Grades K-3 would add about 75 million dollars, if the aide were only added in Grade 1 where
the only aide effect was found, the cost would be about 19-20 million dollars.

If a reduction in class size is to be done in phases the program should begin in grade one with
classes of 1 to 15 because that is where the greatest small-class etfect was found and where the
cost effectiveness would be greater. Small classes will have the greatest cost effectiveness
when teachers use those teaching practices best suited for small classes. A small class provides
an opportunity to do things better and differently and break out of the “more of the same"
mindset. Teachers can use new teaching strategies. Home visits and increased involvement of
adults or parents in the education of their children, team leaming strategies, individual
programming (and remediation) for each student, improved screening for physical and leamning
disabilities are all possible with small (1:15) classes. Small classes may be seen as 'a minimum
foundation program which will allow variations or additions previously desired but untried due to
excessive "case loads" for classroom teachers. These types of changes may require extensive
training and practice before substantial benefits are achieved. The Star training program pointed
out the need for more in-service with a new approach.

I. Estimates of the Magnitudes of the Differences (Grades K,1,2,3)

One important question in this study was "How large are any small class and regular with
teacher-aide class advantages?” The magnitude of difference begins to get at the policy
questions upon which this study was founded and to explore the educational significance of the
statistically significant results obtained.

The "small-class™ advantage is evident; it increases in K and 1 and decreases thereafter. Gains
realized in K and Grade 1 remain evident, but decreased in grades 2 and 3. The teacher-aide
advantage, like the small-class advantage, is most pronounced in grade 1 and it declined
thereafter. There is no important teacher-aide advantage in K.

There is a consistent and fairly large scaled score difference favoring the small class over the
regular class at each grade (approximately 10-12 in Total reading and 8-11 in math). This
difference is also reflected in the higher percent of BSF criterion-referenced test items answered
correctly by students in the small-class condition. These resulls are summarized in Tables X-6
and X-7 for the differences in performance of white and minority and all students in small and
regular classes for the SAT Total Reading and Total Math (K-3) and the percent passing
difference on the BSF (1-3; no K test). The SAT differences are effect sizes; the BSF are

percents.
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Table X-6

Summary of Estimates of Small Class Effect Sizes
on Total Reading and Total Math, Grades K-3
Project STAR, 1985-1989.

Group Kindergarten Grade 1 Grade 2 Grade 3
Total White .18 .25 19 a7
Reading Minority .25 .52 .42 32
ALL 21 34 .26 24
Total White .20 .25 .19 17
Mathematics  Minofity .09 38 27 22
ALL 15 33 .23 21
TABLE X-7

Differences in Average Percent Passing BSF Test of Reading and Math
Between Small Classes and Other STAR Classes,

Grades 1,2, and 3

Group Grade 1 Grade 2 Grade 3
BSF - White 4.8% 1.6% 4.0%
Reading Minority 17.3% 12.7% 9.3%

ALL 9.6% 6.9% 7.2%
BSF - White 3.1% 1.2% 4.4%
Mathematics  Minority 7.0% 9.9% 8.3%

ALL 5.9% 4.7% 6.7%

J. Conclusions

The design and magnitude of Tennessee's randomized class size experiment (STAR) allow
researchers to make, with high levels of confidence, statements about class-size effects. Here
are some examples from prior reports. "This research leaves no doubt that small classes have
an advantage over larger classes in reading and mathematics in the early primary grades” (Finn
and Achilles, 1989:21). "This experiment yields an unambiguous answer to the question of the
existence of a class-size effect, as well as estimates of the magnitudes of the effect for early
primary grades® (p.22). “These data confirm that a small-class effect, while not immense, is
found in two basic subject areas, at four grade levels, and in all four school settings...Few, if any,
other classroom-level interventions have been identified that have a consistent impact of this
sort™ (Finn, et al., 1989: 15-16).
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Appendix A.
Legislation
House Bill NO. 544
By Bill Cobb
Substituted for: Senate Bill No. 799
By Lewis

An act to amend Te'nnessee Code Annotated, Title 49, Chapter 3, relative to incentives for class
size reductions.

BE IT ENACTED BY THE GENERAL ASSEMBLY OF THE STATE OF TENNESSEE:

SECTION 1. Tennessee Code Annotated, Title 49, Chapter 3, is amended by adding a
new Part 4, as follows:

49-3-401. In order to study the effects of reduced pupil-teacher ratio on the
achievement of students in public schools, there is hereby created a demonstration project in
which demonstration centers are established in varied environments across Tennessee, to be
staffed as set out in this part.

49-3-402. The demonstration centers shall be established and operated under
guidelines recommended by the commissioner of education and approved by the state board of
education. The guidelines shall include, but not be limited to the following:

(1) . Demonstration centers, to be operated by the local boards of
education, shall be established in inner city schools, in urban schools, in suburban
schools, and in rural schools.

(2) Demonstration centers shall be established in the three grand
divisions of the state of Tennessee.

(3) Every class in the teacher/pupil ratio demonstration project shall
have a maximum enroliment of seventeen (17); if the enroliment should decrease
below 13 through loss of students, additional pupils may be added at the
beginning of each six weeks grading period to bring the enroliment up to thirteen
(13).

(4) Ditferent models may be authorized to study and measure the
relative effects of providing planning teachers, staff development programs for
teachers, the use of teachers aides, the use of teachers with various levels of
training and experience and other concepts approved by the board.

49-3-403. Approximately two hundred (200) teaching positions, as determined
by the commissioner of education, shall be utilized and funded in the demonstration centers. All
cost for these teacher shall be bome by the state department of education, including the local
salary supplement otherwise required by law to be paid from local funds, but not including fringe
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benefits to other teachers in the local school system are entitled. Every teacher in a
demonstration project under this part shall receive the same compensation, given his training,
experience, and cerification, as he would otherwise receive as a regular teacher, in the local
school system. No demonstration teacher shall receive less instructional support and supplies
than teachers not in demonstration projects at the same grade level in the same school system.
The local education agencies participating in the demonstration shall provide space for the
projects.

49-3-404. Five percent (5%) of the total appropriation for the demonstration
project shall be allocated to the department of education for administrative costs. The
commissioner of education may allocate to every local school system participating in this
demonstration project an amount not exceeding five percent (5%) of the cost of the center for
such system for administrative costs incurred in operating the center.

49-3-405. The purpose of the demonstration project created by this part is to
make a longitudinal study of the relative effects of reduced pupil-teacher ratio on the
achievement of pupils in accordance with the goals set by the general assembly in Section 49-5-
5023. To this end all demonstration centers for the 1985-1986 school year shall be for
kindergarten pupils. In the 1986-1987 school year, the demonstration centers shall be for these
same pupils in the second grade, and in 1988-1989 for these same pupils in the third grade. The
guidelines authorized by 49-3-402 may include provisions for the addition of pupils in to demon-
stration classes so that a teacher/pupil ratio as specified by this act may be maintained during
the second and third years of the demonstration project. The study authorized herein may
include the identification of a control group of pupils in the same school system for purposes of
measuring differences in achievement and development of pupils in the demonstration center
classes. The state depariment of education shall submit a plan for evaluating achievement of
students to the state board of education for its approval and will implement the evaluation
program in accordance with the adopted plan. The evaluation plan shall encompass the goals
established by the general assembly in Section 49-5-5023. The state board of education shall
submit to the general assembly annual reports of each project year and a final report of the
resufts of the demonstration project.

49-3-406. Local school officials and employees shall assist the commissioner
and state board of education in the study and reports provided in 49-3-405. ‘

49-3-407. The teachers in the teacher/pupil ratio demonstration projects shall
receive in-service training regarding effective ways to instruct students in small classes. The
state depariment of education shall submit a teacher training plan to the state board of education
for its approval and will implement the teacher training program in accordance with the adopted

pilan.

SECTION 2. This Act shall be implemented to the extent provided by funds annually
appropriated for fiscal year 1985-1986, 1986-1987, 1987-1988, 1988-1989.

SECTION 3. This Act shall be implemented within the limits and provisions set out in the
general appropriations Acl.

SECTION 4. This Act shall take effect July 1, 1985, except that for purposes of
developing guidelines it shall take effect on becoming law, the public welfare requiring it.
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Appendix B.
Review of Literature

To date, there have been inconclusive and conflicting findings relative to research on class size.
Some studies have supported smaller class size while others have not. Reviewers have found
the literature complex and incomprehensible. Some reviewers have become pessimistic about
the value of smaller classes. Previous reviews have described the limitations of past studies of
class size and explained how research in the area depicted the problem as interactive -- a
function of student characteristics, teacher characteristics and quality of teaching, subject matter

taught, etc. (Cahen et al., 1979).

A 1975 Teacher Opinion Poll conducted by the National Education Association indicated that
lowering class size was named by more teachers than any other item as the one improvement
that would create better teacher morale and job satisfaction. it is the opinion of teachers that
smaller classes mean that student attitudes toward learning and motivation are more positive re-
sulting in higher academic achievement (Hallinan, et al., 1985).

In addition Filby et al., (1980) found that teacher attitudes in smaller classes were those of being
able to get to a child and help him/her when he/she needed help; in larger classes the teachers
felt that they could not get there to help. These teachers stated that their work load was heavy,
with large class assignments. Such overloading decreased as smaller classes became a reality,
and as a result, the teachers were able to relax more, feel less frustrated, and were able to
create a more positive climate which discouraged disruptions within the classroom (Filby et at.,
1980).

In this same study by Filby et al. (1980), there was a conclusion that class size reductions do not
alone necessarily bring about change. However, teachers experience a relief, and this relief
brings about greater enthusiasm on the part of the teacher. Such enthusiasm can lead to
changes which benefit everyone. Teachers usually do what they are inclined to do anyway;
however, smaller classes allow them to do a better job (Filby et al., 1980).

Empirical research has not produced consistent results regarding the relationship between class
size and student achievement in spite of the amount of research that has addressed this
question. In 1978 the Educational Research Services published a review of 41 studies of the
effects of class size on achievement, concluding that reducing class size alone would not
increase student achievement. In classes of 25-34 students at the primary level, the studies
show some support for the hypothesis that smaller classes are related to higher achievement in
reading and mathematics, particularly if the students are socially or economically disadvantaged
or remain in small classes for at least two years (ERS, 1978).

Robinson and Wittebols suggest a Related Cluster Analysis approach designed to: (1) identify
and summarize all of the research studies available on the effects of class size, and (2) group
the research findings into clusters related to each of several major areas in which problems,
issues, and decisions relating to class size are likely to occur. The advantages of this approach,
according to Robinson and Wittebols, are that it sorts out from the large body of research
findings on class size those findings that relate directly to specific areas and it makes the
research understandable and useful for application to specific decisions. It differs from the Smith
and Glass Meta-Analysis in that Meta-Analysis removes decision makers from familiarity with the
research by giving them only broad generalizations (Robinson et al., 1986).
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Class size is among the most thoroughly researched topics in public education. Over 250
separate studies deatt with class size by 1950. Since that time related research has increased
proportionately. Often cited as the beginning of the most recent-era of class size research,
Howard V. Blake's 1954 inquiry analyzed the literature on class size prior to 1950. From the 267
reports located, he chose 85 of those based on original research which dealt with elementary
and secondary school students. Of these 85 studies, 35 indicated that small classes were
better, 18 indicated that large classes were better, and 32 did not support either conclusion. In
further analyzing these studies, Blake established criteria to test their scientific acceptability:
scientific control adequacy of sample, adequacy of measurement of the independent variable,
adequacy of criterion variable measurement, rigorousness of data examined and
appropriateness of the conclusions. Only 22 of the 85 previously acceptable studies met these
minimum requirements. Of these, 16 favored small classes, 3 favored large classes, and 3 were
inconclusive (Robinson et al., 1986).

ST
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The first meta-analysis by Glass, Cahen, and Smith (1978) dealt with the impact of class size on
student achievement. By combining 77 studies which yielded 725 comparisons of achievement
in classes of different sizes, they were able to spot trends that did not show up clearly in every
study. Glass, Cahen, and Smith {1978) summarized their findings in these words:

As class size increases, achievement decreases. A pupil who would score at about
the 63rd percentile on a national test when taught individually, would score at about
the 37th percentile (when taught) in a class of 40 pupils. The difference in being
taught in a class of 20 versus a class of 40 is an advantage of ten percentile ranks.

An important outcome of the Glass/Smith meta-analysis was the finding that the greatest gains
in achievement occurred among students who were taught in classes of 15 students or less.
Prior o Glass/Smith, several studies were conducted relative to class size and student
achievement.

A follow-up study by the Far West Laboratory for Educational Research and Development using
“meta-analysis” was published in 1979. Non-achievement effects on class size such as effects
on students, effects on teachers, and effects on the instructional environment and processes
were investigated. The results indicated that decreasing class size had a beneficial effect on the
classroom environment. In the review, class size was shown to have a more "substantial effect”
on teachers than on students or the instructional environment. The effect of class size was more
signiticant for students below the age of twelve (Smith et al., 1979).

In trying to assess the effects of class size on 76 third-grade classes in lowa cities with a
population of 5,000 or more, Herbert F. Spitzer studied data from scores of the 1953 admini-
stration of the lowa Every-Pupll Tests of Basic Skllis. This test measured four areas of
achievement: reading comprehension, study skills, language skills, and arithmetic skills. Spitzer
defined a "small” class as one containing 26 or fewer studenis and a “large" class as one
containing 30 or more. Spitzer concluded that class size was not a factor in achievement
(Spitzer, 1954).

Orlando F. Fumo and George J. Collins conducted a five-year longitudinal study on the effect of
class size on the reading and arithmetic achievement of a cohort group of 16,449 Battimore City
Public School students who were tested at the end of grade 3 in Spring 1960. Class size ranges




of 1-25, 26-31, 32-37, and 38 or more were established for analysis. Their research was cross-
classified by student 1Q score, occupation of the mother, whether the student was enrolled in the
regular curricuium or the special education curriculum, and the student's race. Six variables were

controlled:

*‘number of different home addresses of the child

*highest grade obtained by the father (or in his absence, the mother)
*reading score (computed from projected and actual test scores)
*average percent of non-white faculty in schools attended by each child
*Baltimore teachers examination score

*teachers’ years of experience

Fumo and Collins found that smaller classes translated into reading and arithmetic achievement
gains. Comparisons were made for smaller and larger classes in the regular and special educa-
tion cumicula. The ratio of comparisons favoring smaller to larger classes was 3.4 to 1 in the
regular curmricuium and 12.7 to 1 in the special education curriculum. The smaller classes (1-25)
were favored 7.3 to 1 over the larger (26 or more) in 192 comparisons; in 96 comparisons
involving non-white students, the ratio increased 21.3 to 1 (Fumo et al., 1967).

The Cleveland, Ohio Public Schools conducted a three-year longitudinal study in two elementary
buildings. The "More Effective Schools Program™ was designed to improve achievement of
disadvantaged inner-city students by “reorganizing organizational and instructional pattems
across grade levels.” Ultimately, “individualization of instruction® was to be increased by re-
ducing class size to no greater than twenty-five, increasing instructional staff, equipment and
materials, in-service training, and parent involvement. . Forty-eight percent of the teachers
surveyed through a questionnaire felt the most valuable aspect of the program was small class
size. For the first two years of the study, the students in the two target schools demonstrated
higher achievement than the control students. In the third year, overall achievement gains were
not as great (Taylor et al., 1972).

Irving H. Balow conducted a three-year longitudinal study concerned with the effects of class
size on reading achievement in the Riverside, California School District. The sampile of children
remained constant from grades 1-4. The experimental group was comprised of 656 children, and
the control group 602 children. "Small” classes were limited to 15 children and “large” classes
contained 30 children. Results were obtained from scores on the Metropolitan Readiness Tests
(grade 1), Califomia Short Form Test of Mental Maturity (grade 2), Metropolitan Achievement
Test (grades 2-3), and School and College Aptitude Test (grade 4). Balow found that class size
influenced achievement rates when students were in small classes for two or more consecutive
years. He determined that small classes were crucial to reading achievement in first grade but
by third grade, class size was not the determining factor in achievement (Ballow, 1969).

Lynne M. Johnson and her associates at the South Carolina Department of Education (1978)
conducted a pilot program whose purpose was to explore:

*the effect of class size on the reading and mathematics achievement of first grade
students

‘the effect of teacher in-service training on the reading and mathematics
achievement of first grade students

*the effect of the interaction of class size and teacher in-service training on the
reading and mathematics achievemnent of first-grade students
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Fifty project classes in 23 of the state's 92 public school districts formed the basis for the data
analysis. There were 25 pairs- of classes matched on the student body's racial composition,
socioeconomic status, and the school curriculum. The experimental classes averaged 19.9
students while the control classes averaged 26.7 students. Results of the study indicated that
smaller classes significantly affected the reading and overall achievement of the first grades
sampled while the differences in the mathematics achievement was so small that they might
have resulted from chance alone (Johnson et al., 1978).

Wagner tested reading achievement for second graders in two schools in three large classes of
more than 25 and five small classes of 15 or less. The one-year study used the Metropolitan
Achievement Test and Spache Diagnostic Reading Scales to measure achievement. The smaller
classes scored significantly higher in all areas of reading skills. Students in smaller classes aiso
scored about five months higher in global reading skills and eight months higher in oral reading
comprehension and word identification (Wagner, 1981).

Educational Research Service published findings in 1980 on the effects of class size on student
achievement. In these findings, increases in percentile rank achievement was in direct proportion
to class size reductions. For example, in a class of forty the average percentile rank was
approximately forty-five, in a class of thirty there was a upward trend tendency to fifty, in a class
of twenty the percentile was approximately sixty, and classes of less than twenty showed even
more dramatic increases (ERS, 1980).

Cahen Filby, McCutcheon, and Kyle did a case study of the early primary grades invoiving
quantitative measures and qualitative observation of the mid-year reduction of classes in the
second grade in a rural Virginia and an urban Califomia school. The Virginia classes were
reduced from 19 to 13 students and the Califomnia classes from 35 to 22 students. The
achievement tests from the Beginning Teacher Evaluation Study were used with the results that
a large percentage of students in the reduced classes scored higher on the post-testing than had
been predicted by the pre-testing. In addition, the classes in the Virginia school advanced further
through their textbooks than was “usual” for the years prior to the study (Cahen et al., 1983).

Sindelar et al. found that small group size tends to improve achievement of students because
there is maximization of those variables which relate to achievement. One of these variabies is
what Fisher calls "substantive teacher interacting,” and is defined as “presentation of information
on academic content, monitoring of work, and feedback about performance.” I is suggested that
this interaction encourages student "engaged time" and such time is related to the achievement
of students. The smalier the class size, the greater the opportunity for “substantive teacher
interaction.” (Sindelar et al., 1984)

A statewide reduction of classes in grades K-3 was the result of pilot data from the Indiana State
Department of Education (1983). The 1981-83 study compared reading and mathematics
achlevement of 24 K-3 classes at a ratio of 14:1 to K-3 classes averaging 23 students.
Standardized reading and math test scores showed that students in the “"small® classes
exceeded normal growth in greater numbers than comparable students in the “large” classes.
Generally, 14 percent more students in smaller classes exceeded the expected achievement
than students in larger classes. Teachers also saw improvements in the behavior of students,
increased productivity, and more hands-on participatory ieaming (ISDP1, 1983).

Filby et al. found that the attention rates for students increased as class size decreased. The
range of those paying attention was from 56 percent in large classes to 72 percent in the smalier
classes. Increased attention span meant less time waiting for help or causing disturbances in the
classroom (Filby et al., 1980).
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The Better Schools Program was initiated in Tennessee on July 1, 1984 by Governor Lamar
Alexander. One component of this program was the Tennessee State University Center for
Excellence in the Teaching of Basic Skills to Economically and Educationally Disadvantaged
Students. Edward H. Whittington (1984) studied the effects of class size (1:15) on the
teaching/learning process in grade one. The experimental group consisted of 105 first grade
students divided into seven classes of 15 students each. The control group consisted of 90
students divided among three and one-half teachers with a class size of 25 students each. The
blind control group was comprised of 105 students drawn from 35 elementary schools, matched
with the experimental group demographically according to five pre-established criteria: (a) sex,
(b) race, (c) economic status, (d) date of birth within 45 days, and (e) total pre-reading raw score
within four point on the Califomia Achievement Test Level 10. The statistical analysis of pre-
and post-test results indicated that the experimental group consistently achieved better results
than either control group. The only intervening variable was the reduction of class size from 1:25
to 1:15. Therefore, it was concluded that reducing class size to 1:15 has a positive effect on
student reading and math outcomes (Whittington, 1985).

The second year results (1986) of the study in Nashville, Tennessee yielded different results.
Ben D. Dennis studied the effects of small class size (1:15) on the teaching/ learning process in
grade two. Dennis reported no difference between the groups (experimental, control, and blind)
on leaming achievement. He cites several possible reasons for this finding, among them:

(1) Anxiety and pressure among teachers statewide because of the use of a new
achievement test (Stanford Primary Il)

(2) Anxiety and pressure among the experimental group students because of the use
of a new achievement test

(3) Ditferent test administration procedures from school to school . . .

(4) First grade students possibly achieving more in small classes than second grade
students (Dennis, 1986).

An earlier study (1964) in New York City had similar results to Dennis. The More Effective
Schools (MES) program, originating in 10 elementary schools in 1964 and enlarged to 11 more
schools the following year, sought to improve educational quality by focusing on integration,
heterogeneous grouping, team teaching, and community-school relations. Class size did not
exceed 22 students. The report of this program states that “the MES program has made no
significant difference in the functioning of children, whether this was measured by observers
rating what children did in class, or how they do it, or whether it was measured by children's
ability in mathematics or reading on standardized tests.” (Fox, 1967)

The results of the San Francisco South East Education Development Project (1970) were that
class size did not significantly relate to the monthly reading achievement rates of disadvantaged,
primarily black, first grade classes (Counelis, 1970).

Little and others (1971) investigated the reading achievement of eight-year-olds in the Inner
London Education Authority. Small but significant ditferences were seen in reading between
classes of 40 or more and classes of 30 or less, favoring the larger classes. This relationship
was constant, even when school racial or immigration status and social class were controlied.
The factor that revealed the largest reading gap was the absence or presence of a "stimulating”
home environment (Little et al., 1971).

Mumane (1975) reported that class size had no influence on achievement in either reading or
mathematics in a study involving 875 inner-City black children in grades 2 and 3. All students in
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the study were in classes of less than 28 and the researcher believed that the insufficient
variation in class sizes may account for this finding. Murnane noted, however, that although
arguments against class size reduction often stress minimal impact of small classes on
achievement, small classes may influence teachers' moraie enough to keep them from leaving
the profession over seemingly trying working conditions. Thus, a student's future achievement
may be positively atfected by having a "superior, experienced” teacher (Mumane, 1975).

Teacher morale is often perceived to be more positive as class size decreases. The Virginia
Beach Class-Load Relief Model was designed to provide reliable data about program impact
upon student achievement and attitude and teacher morale. Using a weighted factor, a true
teacher load was determined by analyzing the composition of a class according to categories
devised by a Class Size Committee. A class of 25, for example, could have a load factor of 40
or even higher, depending upon the nature and concentration of instructional problems identified

by the teacher.

The experimental groups consisted of 137 fourth grade students and 64 eighth graders and the
control group was comprised of 136 fourth grade students and 42 eighth graders. The results of
this study were that attitudes of the experimental teachers and students were basically the same
even though the elementary and secondary experimental teachers perceived that their morale
was more positive. For student achievement, the program did not appear to have increased
student performance. Elementary students, who did or did not participate in the program,
appeared to achieve at an equal rate. Secondary students who participated in the program were
achieving at or below secondary students who had not been in the program (Carrington et al.,
1982).

Research has begun to focus upon what actually happens in smaller classes as opposed to
larger ones. The Ministry of Education in Ontario, Canada, was concemed with this question in
a two-year study. Students from the fourth grade were assigned, in the first year, to some thirty-
four different classes--some with sixteen students, some with twenty-three, some with thirty, and
some with thirty-seven. During the second year they were all reassigned to different sized
classes. This allowed the researchers to study the same students and the same teachers in
different settings and to observe changes in classroom processes. The overall findings indicated
that even though class size did not change the degree of individualized instruction, the teacher
did spend up to twice as much time per student in the reduced size classes (Klein, 1985).

Over the years findings from class size research have drawn contradictory conclusions about the
positive effects of reduced class size on student achievement. In fact, there has been major
controversy over these findings. Notably, the attack on the Glass and Smith meta-analysis
results by Robinson and Wittebols. Robinson and Wittebols objected that the Glass and Smith
findings, which showed a positive relationship between reduced class size and student
achievement, were not reliable because the meta-analysis had included college classrooms and
Individual tutoring arrangements. However, when Robinson and Wittebols did a cluster analysis
by grade level they concluded that smaller classes were beneficial in the early primary grades.

The most recent comprehensive review, meticulously conducted by the Califomia Educational
Research Cooperative, has concluded:

For all student populations, class size research, while difficult to synthesize offers

convincing evidence of an important link between lowered studentteacher ratios and
higher achievement (Mitchell, et al., 1989).
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Findings from the current major well-designed class size studies, seem to have influenced policy
makers toward the institution of reduced class size. Emest L. Boyer, president of the Camegie
Foundation for the Advancement of Teaching, has laid out a four-point plan to ensure that all
children are educated to their full potential, which includes reducing classes to “no more than 15
students per teacher” for the early elementary grades. In addition, the National Association of
Elementary School Principals (NAESP) Delegate Assembly has revised their class size policy
statement from 20 to 1 down to recommending a student-teacher ratioof 15to 1.*

The Review of Literature was compiled by Jayne Zaharias from the doctoral works of Ben
Dennis, Jane Eldridge, Roseanne Jacobs, and Mary Parks.
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Appendix C.
Data Processing Issues

Project STAR, "a watershed event of research”, is the largest class size study that has been
conducted. From 1985 through 1989 STAR researchers collected data on students and school
personnel in 79 elementary schools across the state of Tennessee. Data relevant to school staff
including principals, teachers, and teacher aides amounted to over 1,500 cases per year utilizing
12 different data collection instruments. Testing and demographic data were collected on
students who entered these schools as kindergartners (1985-86), first graders (1986-87), second
graders (1987-88), and third graders (1988-89). Over the course of Project STAR, this student
data resulted in over 10,000 cases. The Project STAR data base was a monumental and
challenging task for its managers.

The consortium of four universities located in East (University of Tennessee, Knoxville), West
(Memphis State University), and Middle Tennessee (Tennessee State University and Vanderbilt
University) was formed in the summer of 1985 and was responsible for selecting and/or
designing the STAR data collection instruments. Each university designated a principal
investigator (Pl) to collaborate as a member of the consortium. These Pls were also responsible
for the collection of data in the schools located in their particular region of the state.

The consortium selected/designed 12 instruments for collecting school staff information. At the
end of the kindergarten year, the need for an experienced data base manager was obvious. In
order to provide consistency, the manager, Dr. Bagar Husaini, changed the format of the 12
instruments to allow for a systematic coding scheme. This coding scheme included color coding,
by printing each form on a different color of paper, and reformatting so that identification
variables (e.g., identification numbers, school type, class type, etc.) would appear in the same
place on each form. A brief description of each form and any additional modifications for a
particular form are as follows:

1. Demographic Profiles

a. School and System Profile- In order to get an overall picture of each school, principals
completed this form which asked for such variables as school enrollment, average daily
attendance, average daily membership, and Chapter | eligibility. It also called for the percentage
of students on free lunch, the percentage of students bussed, a breakdown of students by race,
total system expenditure per student and system enroliment.

b. Principal Profile provided demographics on the individual principals, i.e. sex, race, education,
experience, efc.

¢. Teacher Profile provided background information which included the teacher's school and
level of education, certification, amount of teaching experience, type of in-service training
completed, etc. It also provided the teacher's sex and race. In kindergarten the “in-service”
variable was collected in an open-ended format. Compilation of this variable became time
consuming, and therefore, it was changed to a categorical variable in first grade and remained
so throughout the project.
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d. Aide Profile provided information on full-time STAR teacher aides which inciuded education,
experience, teaching experience, certification, sex, and race. The collection of the teacher aide’s
“education” was slightly modified from kindergarten to first grade. In kindergarten it was noted
whether or not the aide had an associate degree. From first grade through the end of the project,
aides were asked only to report the number of years spent in college, if they did not have a

bachelor's degree.

In addition to any specific modifications reported for individual profiles, the principal, teacher, and
teacher aide profiles originally collected the "date of birth" of these persons. This variable was
viewed as unnecessary by the consortium and thus was not collected after the kindergarten

year.

2. Instruments Used by Teachers to Report Classroom Characteristics

a. The Teacher Log recorded the time spent on typical daily activities which included routine
paper work, student activities, small group, whole group, and individualized instruction, planning
and preparation time, and personal time. In the kindergarnten year the log attempted to collect
this information in an “open-ended” format. This format made # virtually impossible to organize
and code variables to allow application of a statistical treatment. Vanderbilt University developed
a coding scheme. Unfortunately it was extremely complicated and time-consuming and left much
room for emor. in fact, applying this process took approximately an hour per instrument. After
coding several of the logs, a random selection were keyed and analyzed. No resuits were found.
The consortium decided this process was expensive, time-consuming, and not worthwhile and,
therefore, abandoned it. Thus, kindergarten teacher log data is basically useless at this point. in
addition to the new systematic coding scheme, the log was completely redesigned. For grades 1
through 3 the log was structured to provide time slots in 15 minute increments (from 7:30 a.m. to
4:30 p.m.). It included specific activity codes (e.g.. planning, whole group instruction, personal
time, etc.) and subject codes (i.e., reading, math, other) for the teacher to fill into the appropriate
time slot. Therefore, the log data are easily accessible for first, second, and third grade.

b. The Grouping Questionnaire recorded the number of small groups that teachers created
within their classes for instruction in reading, math, science, and social science. The average
number of minutes spent each week in small group instruction and the criteria used for assigning
students to instructional groups were also identified. In kindergarten the consortium sent this
form to project schools without a teacher identification variable. It was time-consuming, but the
data base team was able to trace the identity of most of the teachers by comparing the retumn
envelopes, which identified the school, to the school design, and by comparing teachers'
handwriting from previously collected forms, and through numerous telephone cails. The
systematic coding scheme, applied to the instruments after the kindergarten year, solved this
problem for grades one through three.

c. The Parent/Volunteer/Teacher Interaction Questionnaire provided the number of times during
a four-week period that teachers communicated with parents about the performance or behavior
of students or about general classroom activities. Modes of interaction included in-person, by
phone, or written contact. The quantity and quality of interaction were also noted. Additionally,
teachers recorded the type and number of times during a four-week period that assistance was
received from a “volunteer” or Basic Skills First (BSF) teacher aide. As was the case with the
grouping questionnaire, this instrument was sent to the schools in kindergarten without
identification variables. The data base team used the same tracing procedures (described in
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item b. above) which fortunately resulted in identifying the majority of these forms. Originally, this
instrument was named "Parent/Teacher Interaction Questionnaire.” In second grade it was
revised to include questions reflecting the use of teacher aides and was renamed
"Parent/Volunteer/Teacher Interaction Questionnaire.” Unfortunately, all of the Memphis State
University schools and one Tennessee State University school received the original version of
this form in second grade. Thus, data collected on this instrument in second grade exists in two
separate data files: (1) Parent/Volunteer/Teacher Interaction (N=225) and (2) Parent/Teacher

Interaction (N=115).

d. The-Teacher Problem Checklist indicated the frequency and extent to which teachers were
bothered by 61 problems they might encounter. The problems related to their responsibilities to
students, their relationships with staff, administrators, and parents, the use of their time, and
their professional growth. This instrument was devised by Donald Cruickshank of Ohio State
University. The STAR consortium used it in its original form with the exception of adding 1
question (see Figure 8, item 61). This form was collected as a pre/post-measurement for first,
second, and third grade. Again, in kindergarten, the consortium members returmed these forms
to the data base with no identification variables. These forms were traced by comparing the
class type variable with return envelopes.

e. The Special Programs Form identified students who left their classes to participate in special
programs such as Chapter |, Special Education, Language Development, Gifted, etc. The
average amount of time students spent each week in these programs was also recorded. in
kindergarten and first grade this instrument was sent to project teachers in an “open-ended”
format. The data base team was responsible for the time-consuming task of interpretation and
coding. in second and third grade, instructions for coding were included with the instrument.

f. The Exit Imterview called for an “in-person” interview with each teacher at the end of the
school year. These interviews allowed the teacher to describe the advantages and
disadvantages of teaching a small class or teaching with a full-time aide. The kindergarten
interview was unstructured and designed in an "open-ended” format. Based upon a synthesis of
the kindergarten results, the researchers developed a more highly structured interview format for
subsequent years.

3. Instruments used by STAR Teacher Aides to Report Classroom
Characteristics

a. The Aide Log provided information about the amount of time full-time aides spent on various
generalized categories of activities during a typical day. The activity and subject codes are the
same as those described for the Teacher Log (see item 2-a). In addition the Aide Log
underwent the same revisions as the Teacher Log.

b. The Aide Questionnaire provided information about the full-time aide’s interaction with their
assigned Project STAR teacher. In addition, the specific types of daily tasks (e.g., bus duty,
lunch duty, teaching lessons) and the amount of time spent on these tasks were reported. This
information was collected in kindergarten and was never used by the researchers. The decision
was made not to collect it in first grade. In second grade the consortium revised the form without
consulting the data base team. Data collected on the revised questionnaires had to transferred
to a form which made accurate key punching possible. A revised form was developed for third
grade with coding that permited key punching.
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The twelve instruments described above in items 1, 2, and 3 are shown in their final modified
form in Figures 1 through 12. Parties interested in seeing these data collection instruments as
they appeared for each year of the project should contact the Assistant Commissioner of
Curriculum and Instruction, Tennessee State Department of Education, Cordell Hull Building,
Fourth Floor, North, Nashville, Tennessee, 37219-5338.

4. Instruments Used to Provide Student Demographic, Achievement and
Self-Concept Data

a. The Roster was collected each fall to provide researchers with each student's full name,
identification ID number, sex, race, and date of birth. In the spring, before the end of each school
year, rosters were used to collect attendance, promotion, and free lunch status. The ID numbers
on kindergarten and first grade rosters were eleven-digit birth certificate numbers. Because all
students did not have readily available birth certificate numbers, a decision was made by the
state to begin using nine-digit social security numbers. Project STAR got caught in the middle of
this new procedure. In second and third grade, a nine digit social security number was used or a
nine digit, Project-generated, unique ID number was produced by tuming the eleven-digit birth
certificate number into a nine-digit number by eliminating the first two digits of the birth certificate
number. The data base team had to match kindergarten and first grade students to their new
ID’s by comparing names, birthdays, sex, and race. This was extremely lime-consuming, but
fortunately the majority of students were traced and merged into the longitudinal file.

b. Stanford Achievememnt Test (SAT) - Students were tested each spring at the dates specified
by the state for testing. In each grade, the appropniate level of SAT was administered to all
Project STAR students and to students in 21 comparison schools. In kindergarten the SESAT Il
version was used because it covered more matenal and thus had a higher ceiling and could
measure additional leaming. The Primary | was given for first grade, the Primary Il for second
grade, and the Primary lll for third grade. The SESAT Il test tape was provided to the STAR data
processing staff with no Identification numbers. Student names from SESAT II had to be
matched with names from the rosters, in order to assign them a correct identification number
which would allow these test scores to become part of the comprehensive data base. This was a
very compiex and time-consuming job. The Primary | had coding space for only a nine-digit ID
number. Teachers and monitors were instructed to drop the first two digits of the eleven-digit
birth certificate number for coding. However, this was not made clear to some teachers and
monitors, who chose to drop two zeros or the last two digits. Again the data base team went
through a lengthy and complex procedure of matching students. By the time the Primary Il and Ili
tests were administered, teachers and monitors were more familiar with STAR identification
" numbers and coding procedures. Therefore fewer cases had to be matched, and the matching

process was improved.

¢. Tennessee Basic Skills First (BSF) - Since the Stanford Achievement Test did not cover all of
the curriculum taught, and the curriculum did not cover everything tested by the SAT, Project
STAR contracted with the state testing service to develop criterion tests in reading and math for
first and second grade. These tests were designed to be similar to the already developed third
grade BSF test. The BSF leamning objectives were criterion tested. The tests consisted of
multiple choice items with four items per objective. They were untimed tests but were designed
to be administered in about an hour. Matching problems similar to those discussed for the SAT
(tem b) occurred due to coding space for only nine digits for the student identification number.
Since other descriptors were available (e.g., student name, school identification, etc.) most
cases were matched.
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d. Self-Concept and Motivation Inventory - In addition to the SAT and BSF tests, students
completed a self-concept and motivation inventory (SCAMIN). The SCAMIN asked students to
indicate pictorially their response to 24 situations. For example what “face” (i.e., happy, sad,
indifferent, etc.) would the students wear if they had to tell their parents they lost their coat. The
SCAMIN was selected because it is group administered, has forms appropriate for grades K-3,
measures elements of self-concept of concern to the project, and requires no special training for
administration. While it has only moderate reliability for the early grades, it may be useful for
comparing groups, such as small classes with regular classes. (See Davis, Johnston, et al. for
further information.) The SCAMIN created a great deal of difficulty for the data base staff. Test
monitors were never used for administration of the SCAMIN. In kindergarten the only
identification variables were school, date of bith and sex. The fact that there was no student
identification number or name made "matching” for this instrument a very intricate process. Due
to muttiple duplications of the descriptive variables (i.e., school, date of birth, and sex) many
cases were lost. In first through third grade the consortium decided to place the student ID in the
space intended for the school ID. Although this improved matching to a degree, many incomect
identification numbers were still coded and many cases were lost.

5. Recommendations for Data Processing

When conducting an enormous study such as Project STAR, unforeseen problems are to be
expected . As the saying goes, "Hindsight is better than foresight,” and this section is not
intended as a critique of the STAR study or its staff but rather as a guideline or warning for future
research of this magnitude. The following recommendations are based on problems encountered
by the data base team during the study.

An experienced data base manager should be hired prior to any data collection. This person
should be seen as equal to a PI(s). Hopefully, this would eliminate the problem of data being
collected in a haphazard manner (i.e., without appropriate descriptors, or on forms that cannot
be key punched, etc.)

Students in the project supposedly had unique identification numbers (IDs) by means of a birth
certificate (BC) number or social security (SS) number. The fact that these were composed of a
different number of digits (BC=Il and SS=9) combined with the problem of a limited coding space
on necessary forms created major tracking problems for the data processing staff. To alleviate
this, ali forms requiring student ID numbers (e.g., test answer sheets) should be reviewed
simultaneously and In advance of collecting the desired information to determine a maximum
coding space for the number. Once this is determined a totally unique set of IDs should be
generated especially for the research study.

Newily created data collection forms should be pilot tested to ensure reliability and validity. If all
the researchers are satisfied with the results of the pilot tests, it is suggested that forms not be
modified. This would help to assess longitudinal effects.

In addition to these three main suggestions, a general guideline for any research project would
be to allow enough time for flexibility in the data processing schedule to deal with unexpected
problems when they arise. Of course every research study will have its own unique obstacies
and this section is not intended to address detailed problems. Hopefully the suggestions
presented here will be of some benefit to future research projects.
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6. Recommendations for Additional Analyses

Tennessee is probably one of very few states in possession of an educational research data
base the size of Project STAR's. The STAR researchers have investigated many interesting
facets of class size and, in addition, several doctoral dissertations have utilized the STAR data.
Yet there are still many questions that could be posed and answered from this vast data base.
The following paragraphs discuss some of these options.

Due to time constraints principal investigators had to choose a limited number of subscores from
the SATs to measure the effects of class size on student achievement. These were the total
reading, total math, total language, total listening, and word study skills scores. Remaining
subscores such as reading comprehension, concepts of numbers, science and social studies
could be analyzed to measure further class size effects or to possibly explain the finding that
small class teachers reported spending less time teaching reading than regular or regular/aide
teachers. It could be assumed that the small class teachers had time to teach subjects
measured by these additional subscores. If small classes showed greater achievement in these
areas, it would substantiate this assumption.

In addition to subscores which have not been examined, Content Cluster Performance
Categories from the SATs could be analyzed. According to the Stanford Technical Data Report,
"an analysis of performance on the various Stanford content clusters can be useful in identifying
students' strengths and weaknesses in specific objectives within a content area.” A comparison
of these cluster scores across class types might reveal specific skills that are influenced more by
small classes. Performance clusters that involve higher order thinking skills might show a larger
small-class effect than other clusters in the same content area. -

The BSF objective mastery scores could be used in a manner similar to the SAT cluster scores.
A passAail score is available for each BSF objective in reading and math. The objectives could
be examined to see if any single objective shows a larger small class effect than other objectives
in the same content area. This type of analysis could help identify which specific skills are more
influenced by the small-class effect.

The Teacher Problem Checklist was collected as a pre/post measure to assess the effects that a
small class or a full-time aide might have had on alleviating typical problems experienced by
teachers. Due to limited time, results from the pre/post tests have not been compared. A more
thorough investigation of this data might prove to be interesting.

Three types of full-time teacher aide data were collected on the Aide Profile, Aide Questionnaire,
and Aide Log (see items 1-d and 3). An in-depth look at this information could provide an answer
to why some regular/aide classes outperformed small classes in isolated instances. it might also
show why aides did not have an overall etfect on performance of students in these classes.

Data from the Special Programs Form (see item 2-e) could provide further insight on student
performance. All students who appeared on these forms at any time and who remained in the
project for at least a second collection of these data could be selected as a subsample. The
amount of hours spent in a special program (e.g., remedial reading) at the first collection of data
could be compared to the number of hours reported on the last collection. Thus, these data
could be used to find out if students in small and/or regular/aide classes progressively required
less “pull-out” programs than students in regular classes.
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Is homogeneous grouping, where students are assigned to classes according to their reading
ability, more effective than heterogeneous grouping, where students are assigned randomly?
This question might be answered by comparing STAR regular classes, in which students were
randomly assigned, to the appropriate classes in the 22 project comparison schools, where
homogeneous grouping occurred.

Project STAR has enbugh data available to produce innovative educational research for years to
come. This section has presented only a few possibilities for further data analysis.
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Record Type A

1
For Office Use Only

Figure C-1

PROJECT STAR

SYSTEM:

ID (6-12):

SCH NAME (13-

SCH TYPE (30)
(31)

29):
UNIV RESP :

SCHOOL AND SYSTEM PROFILE
Month Year

Date f ‘ ﬁ] F' 1 ‘
4 3 4 1)

School Enrollment

ADA

ADM

s

(Average Daily Attendance) 36 37 3;
(Average Daily Membership) 39 40 Zi

Chapter I Eligibility

[:;\ 1. Yes 2. No

% Free/Subsidized Lunch [:;;I:;;]

% Children Bussed

el

% White Students

% Black Students

% Asian

Grade Span

ENTRY DATE INTO PROJECT STAR Month m Year q;l

(OVER)
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School System Name 7 L‘FF'—FFLE'TI—GB:I_FI | | | ]
‘ g 70 7L T2 T3 7%

School ID Number T* 41 L, I ] T [ l
/19 T7b 7 /18 A ) 80 g1

System Enrollment I I | I | I |

Total Expenditures per Pupil I | I |
858 89 90 91

Location in State [:;; 1. East 2. Middle 3. West
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Record Type C Figure C-2

1
For Office Use Only

. PROJECT STAR
"PRINICPAL PROFILE

Month Year

pate [ 1 [T 1
P 3 4 o)

SYSTEM:
ID (6-12)

Principal's SsS# Lﬁ I ] ‘ 41 l ‘ | Iﬁ ﬁ]
Sd 33 Jé 39 30 37 38 23 qu

Principal's Last Name [ﬁ [, T ] l;, 1 1 I 41 ]7 1
4T 42 43 44 45 46 247 48 49 5T

First Name

Principal's Sex [;;J 1. Male 2. Female
Principal‘'s Race E;] 1. White 3. Asian . 5. Am. Indian
2 2. Black 4. Hispanic 6. Other

Please write in the name of the university and it will be coded into
theiblocks later.

EDUCATION ' Degree #1 [:;;] 1. BA/BS
College or University ‘ l | l l
~ Name of University
Degree #2 E;;p 1. M.Ed. 2. MA/MS
College or University | \ | | |
Name otf University
Degree #3 [:;;] l. 2nd MA/MS 2. Ed.S. 3.Ph.D./Ed4.D.

College or University L_GTL_ESL_FBI_?VJ —x O £
ame o niversity

(OVER)

215




Are you certified as a_ teacher? [;;; 1. Yes 2. No

Years of teaching experience (Not including any years spent as an
Assistant Principal or Principal)

[::;I:;;I Teaching at this school
)
m‘ Total Years of Teaching

EXPERIENCE AS AN ADMINISTRATOR
Are you certified as an Administrator?

q 1. Yes 2. No

Years of Experience as an Administrator (including years as an
Assistant Principal)

Years at this school

[:;;I:;;] Total No. of Years

Not on Career Ladder
Pending

Ladder One

Ladder Two

Other

ENTRY DATE INTO PROJECT STAR Month m Year r_g__rq;j

CAREER LADDER LEVEL :;]

NN
L I I *

Your home address and phone number are requested in case we need to
contact you. This information will not be a part of the database.

Address:

Street

City “State ~Zip Code

Home Phone: ( )= -
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Figure C-3

Record Type D

1
For Office Use Only

PROJECT STAR
TEACHER PROFILE
Month Year

Date

SYSTEM:

ID (6-12):

SCH NAME (13-29):
SCH TYPE (30):
UNIV RESP (31):

Teacher’'s SS#

32 33 34 35 36 37 38 39 40

Teacher’‘’s Last Name rﬁ l ] I
41 42 43 44 A5 46 47 48 49 S0

First Name

Teacher’s Clasas Type [:::_ 1. Swall (1-15) 2. Regular (1-25)

S 3. Regular w/Aide

Teacher’s Sex . 1. Male 2. Female
52

Teacher’s Race 1. VWhite 3. Asian S. Am. Indian
S3 2. Black 4. Hispanic 6. Other

Please write in the name of the university and it vwill be coded into
the blocks later. '

EDUCATION Degree #1 1. BA/BS
S4
College or University J
55 S6 57 S8 : Name of University
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Degree #2 1. M. Ed. 2. MA/NMS

59
College or Univerlityﬁ I l
60 61 62 63 Name of University
Degree #3 : 1. 2nd MA/NS 2. Ed.S. 3.Ph.D./Ed.D.
64
College or University ['
65 66 67 68 Nawme of University
Are you certified for grades 1-37 1. Yes 2. No

69

TEACHING EXPERIENCE

Yeers of teasching experience completed as of July 1, 19_

At this grede level

70 71

At this school
72 73

Total no. of years
74 75

IN-SERVICE TRAINING

Which of the folloving types of in-service +treining heave you
completed during the past tvo years?

TINS 76 1. Yes
0. No

Reading Workshop 77

Math Workshop 78

Clessroom Nenagewent 479

Career Leadder 80

Taking College Courses 181
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CAREER LADDER LEVEL 1. Chose not to be 4. Level 1
. a2 on Career Ladder S. Level 2
' 2. Apprentice 6. Level 3

3. Probationary

ENTRY DATE INTO PROJECT STAR Month Year
83 64 a5 86

Your howe address and phone number are requested in case wve need to
contact you. This information will not be a part of the database.

Address:

Street

City State Z2ip Code

Home Phone: ( )- -
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Figure C-4

Record Type E

1
For Office Use Only

PROJECT STAR

AIDE PROFILE
Month Year

Date l l 4] { ’ 4]
< S 4 2

SYSTEM:

i13-
SCH TYPE igg;.

Teacher Aide’s SS# Lt LA A
Teacher Aide's Last Name Errl—:zl—nj—n];l';[—nl—zrvl—nlﬂvl—sv]

First Name

Teacher Aide's Sex [:;;} 1. Male 2. Female
Teacher Aide's Race [:;;] 1. White 3. Asian 5. Am. Indian
2. Black 4. Hispanic 6. Other
EDUCATION
Have you graduated from High School or received a GED? [-—5;] % I\ées
. No

If you have attended college but have not received a degree, how many
years of college work have you completed?

[:;;] 1, 2, 3, 4 or more years; 5=Received Degree

Please write in the name of the university and it will be coded into
the blocks later.

Degree #1 E;;; 1. BA/BS
College or University l l l | l
~ Name of University

Degree #2 [:;;] 1. M.EQd. 2. MA/MS
College or University I l l l I
Name of University
Degree #3 I:;;] 1. 2nd MA/MS 2. E4.S. 3.Ph.D./Ed4.D.
College or University I I | | l
g ~ Name of University

(OVER)

[




Are you certified as a teacher? E:;g 1. Yes 2. No

Years of teaching experience qﬁ_"
Years of experience as an aide at this school [:;;I:;;]
ENTRY DATE INTO PROJECT STAR Month m Year m

To'which teacher are you assigned?

Please write in the
nlther 15 ne lapoyame %%TLM
on the line above.

The name will be coded
nto the boxes later.

L:our home address and phone number are requested in case we need to
ontact you. This information will not be a part of the database.

Address:

ostreet

i

‘ City ’ State 41p Codqe

Home Phone: { ) - -
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Record Type “p

1
For Office Use Only.

Figure C-5

PROJECT STAR
TEACHER LOG

Teacher's Highest Degree:

54

BA/BS
2. MA/MS/M.EQ.

3. Ed4.S.
4. E4.D./Ph.D.

Month Year
Date
2 3 4 5

SYSTEM:
ID (6-12):
SCH NAME (13-29):
SCH TYPE (30):
UNIV RESP (31):
Teacher's SS#

32 33 34 35 36 37 38 39 40
Teacher's Last Name

41 42 43 44 45 46 47 48 49 50
First Name
Teacher's Sex 1. Male 2. Female

51

4

Teacher's Race 1. White 3. Asian 5. Am. Indiar

52 2. Black 4. Hispanic Other
Teacher's Class Type 1. Small (1-15) 2. Regular (1-25)

53 3. Regular w/Aide
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ACTIVITY CODES

Routine Paperwork would ‘include:
A. Papervork required by the school administration (i.e., forms, reports)

B. STAR project forms and updates
C. Checking or grading student paperwork

Routine Student Activities would include such activities as:
A. Taking daily attendance

B. Collecting and accounting for lunch money or other monies
C. Bus monitoring duties

D. Recess duty(ies)

E. Break in routine duties (such as bathroom, assembly, etc.)

Whole Group Instruction suggests any activity carried on with the class;
including audience situations, i.e., discussions or instructions, presen-
tations, common new learnings (skill presentation), "open-book" textbook
sessions, choral reading.

Small Group Instruction suggests that a group of students is pulled from
the whole group to carry on with an activity. Usually all members of the
small group use the same materials. Group instruction may be set up
according to academic skill levels, specific needs or interests.

Individual Instruction suggests working with a student "one-on-one" and/or
meeting the student's instructional needs on an individual basis. For
example, working with one student to strengthen a skill area would be
individual instruction. Monitoring and adjusting reading, math, etc.
skills on an individual basis would be contract work and individualized
instruction.

Planning and Preparation would include:

A. Writing lesson plans

B. Preparing necessary instructional materials or aids (bulletin boards,
centers, dittos, etc.)

C. Confering with parents, students, or educational personnel

D. Housekeeping duties

Personal Time suggests any activity where a 15-minute time block is used
for a personal break or personal business (i.e., a phone call to make a
doctor's appointment or going to the teacher's lounge).
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TYPE OF ACTIVITY I PERFORMED TODAY

' 1
Day of Mo. Day of Wk. Wed - 2
55 56 57 Thurs - 3

Please write only one of the following activity codes in each time slot box
and only one subject code (WHEN APPLICABLE) in the adjacent box.

ACTIVITY CODES: 1. Routine Paperwork SUBJECT CODES:
2. Routine Student Activity
{Activity Code 3. Whole Group Instruction 1. Reading
Definitions 4. Small Group Imstruction 2. Math
are on Page 2) 5. Individualized Instruction 3. Other
6. Planning and Preparation
7. Personal Time
TIME SLOT ACTIVITY SUBJECT TIME SLOT ACTIVITY SUBJECT
7:30 - 7:45 58 59 12:00 - 12:15 94 95
7:45 - 8:00 60 6l 12:15 - 12:30 96 97
8:00 - 8:15 0l bJ 12:30 - 12:45 98 99
8:15 - 8:30 o4 62 12:45 - 1:00 100 - 101
8:30 - 8:4% (13 67 -
8:45 - 9:00 [ (3] 1:00 - 1:15 102 103
1:15 - 1:30 104 105
9:00 - 9:15 70 71 1230 - 1:4% 1066 107 |
9:15 - 9:30 T2 T3 1:45 - 2:00 — 108 109
9:30 - 9145 14 13
9:45 - 10:00 76 i 2:00 - 2:15 110 111
2:15 - 2:30 - 112 113
10:00 - 10:15 78 79 2:30 - 2:45 114 11
10:1> - 10:30 80 - 81 2:45 - 3:00 1llo 117
T10:30 - 10:45 — 82 LER
10:45 - 11:00 84 8 3:00 - 3:15 118 119
- 3:15 - 3:30 120 121
11:00 - 11:15 86 87 3:30 - 3:35 D ¥ 123
1115 - 11:30 — 88 89 J3:35 - 4:0 122 12
11:30 - 11:45 1Y) 91 4:00 - 4315 120 127
11:45 - 12:00 92 93 4:15 - 4730 12 129
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Figure C-6

Record Type M

1
For Office Use Only
PROJECT STAR

GROUPING QUESTIONNAIRE

The STAR Project is interested in the extent to which teachers in the
grojec_:t re%ularly divide children into groups for instruction. Please
escribe the groups you have within your class. Any groups that
involvedyour children with children from other classes should be
recorded on the Special Programs questionnaire. Thank you for your

assistance.

Month Year

’ pate |___ 1 L1 1
a— TS

SYSTEM:
ID  (6-12):
SCH NAME (13-
SCH TYPE_ (30)
UNIV RESP (31):
f

heacher's SS#

peacher's sast wame [T T T 1 1T 1 T 1 T ]

‘First Name

1. Small (1-15) 2. Regular (1-25)
3. Regular w/Aide

'Teacher's Sex [:;;] 1. Male 2. Female

Teacher's Class Type

White 3. Asian 2 Am. Indian
. : r

fTeacher's Race 1.
2. Black 4

Hispanic

1. Do you divide your students into small groups for reading
| instruction on a reqular basis? If so, please 1ndicate the number
of groups, and the average number of minutes spent in small grouped

instruction each week.

1=Yes Number of : Average Number of
2=No E; Groups Q Minutes per Week i l l I

2. Do you divide your students into small groups for mathematics

instruction on a reqular basis? If so, please indicate the number
of groups, and theé adaverage number of minutes spent in small grouped

instruction each week.

; 1=Yes Number of Average Number of
2=No [:;;] Groups [:;;] Minutes per Week I ! I '

(OVER)
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3. Do you divide your students into small groups for science
instruction on a reqular basis? If so, please indicate the number
of groups, and thé average number of minutes spent 1in small grouped
instruction each week. -

1=Yes Number of | Average Number of
2=No [:r;l Groups I Minutes per Week | | l l

4. Do you divide your students into small groups for social science
instruction on a regular basis? If so, please indicate the number
of groups, and the average number of minutes spent 1n small grouped
instruction each week.

1=Yes Number of Average Number of
2=No Groups m Minutes per Week L T I
71 712

534

5. How do you assign the children to reading or math instructional
roups? Please write a "1" in the box for yes and a "2" in the box

or no.
Reading Math

A) By the child's skill level :; ;I
B) By the child's interest m m

C) Other procedure(s) .
If other, please specify:

13

6. For Reading and Math, do you move children from one group to
another during the school year? Please indicate by using:

1=Yes: Frequently 2=Yes: Occasionall 3=No
{every six weeks {ITess than every Xsix -
or mere often) weeks, but at least

once during the year)

A) Reading

-
B) Math g
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Record Type N

4

For Office Use Cnly

-
=

. I

PR [T
PAREUT/VOLUNTZZIR,'TZ

Figure C-7

@UESTIZHNAIRE
Honth rear
- o < )

59 113-25;
SCKE _TYPE  is9;:
UKRIV RESF 131):
i
Ss# | ;l Lt 1T 1 i

A\
Teacher's

‘Teacher's Last ilame
i
First Name

iTeacher's Class Type

- 5!

1. Small_(1-195)

2. Regular (1-25)

Regular w/Aiae

01l through 089.

Example:

1. During the past four weeks, how many times have

conversation with a

behavior?

parent regarding his/her ¢

i

o IS

-

1

R

5 times
[ 11 0]

ou had a teiephone
iid’'s performance or

0 times

2. During the past four weeks, how many times have you written a note
to a parent regarding his/her child’'s school performance or

behavior?

|

2 o }o]

3. During_the past four wWeeks, how many times have you held a
scheduled conference with a parent, primarily to discuss his/her
child's school performance cor behavior?

H:

20 =Y

4. Please estimate how many times during the past four weeks you have
had an unscheduled contact with parents of children in your

classrooxn.

]
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5. During  the_ past four weexs, oW many tines have you made a
professional visit to homes of your students?

|

ov o4

6. During tue past foui weeks, how many times have you sent a form
letter communication home to parepts_s suggesting activities they
should do at home with their child:

e

7. During the past four weeks, how many times have you sent a
newsletter home to parents to inform them of past, current, or
future classroom activities, topics of study, etc.?

-

8. During the past four weeks, how many times has a parent helped you
with a maintenance task such as: cleaning tables, mending books or
toys, fixing snacks, helping children with clothing, etc.?

oo

9. Please estimate during the current school year, how many profes-
sional visits you have made to homes of your students.

-

10. As a whole, are you satisfied with the qualit;' and quantity of
parent interactions you have had this year? 1=Yes 2=No

]

11. If you answered NO to #10, why are you dissatisfied? What will
have ti:o ghange for yhou to be satisiied with you interactions with
parents?

12. During the past four weeks, how many times have you had a volunteer
(parent/other) assisting you in your class? (Do NOT include parent
volunteer help on schoolwide projects that are not directly related
to your classroom, such as helping in the library or lunchroom.)

———
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times has a volunteer

3. During the ast _four weeks, how mang following task
e g asKs:

(parent/other) assisted you on each of t
A. Clerical assistance (telephoning. checking papers, running

dittos, etc.)

B. Instructional assistance_(individual tutoring, resource center
work, working with small groups, etc.

C. Leading the entire group in a lesson

4. During the past four weeks, how many times did you have an aide
(BSF, grade level, NOT a Project STAR aide) assist your class?

i

5. During the past four weeks, how many times has an aide performed
the following tasks? (NOT a Project STAR aide)
A. Monitoring or supervising children at recess, lunch, etc.

S —

B. Assisting you in preparing materials and performing other

clerical duties

C. Assisting you in instruction

L

6. How many times in the past four weeks has a special teacher (music,
art, etc.) taught your class?

——

THANK YOU FOR YOUR ASSISTANCE!
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Figure C-8

PROJECT STAR
TEACHER PROBLENS CHECKLIST

¥hat grade are you currently teaching? Month Year
1=First 2sSecond 3=Third g pate | | | I ]
SYSTEM:

ID (6-12):

SCH NAME (13-29):
SCH TYPE (30):
UNIV RESP (31

Teacher’s S5¢ L:zL:ani—uJﬂz'ﬂvaLwLmj
Tescher's Lest Meme L) ol ol s

First Newe

Tescher’s Class Type ;[ 1. Swall (1-15) 2. Reguler (1-25)
3. Regular w/Aide

Teacher’s Sex E; 1. Male 2. Female
Teacher’s Race g 1. ¥hite 3. Asian S. Am. Indien
2. Black 4. Hispanic 6. Other

TEACHER PROBLENS CHECKLIST

Donald R. Cruickshank
Ohio State University

A oblem erises vhen ve have a goal and cennot achieve it. Everyone has
problems, teachers included. Some problems result fros the nature of the
specieal vork of teschers. It is importent for teachers, school districts,
teecher org.n:l.zotion-, and teecher educators to knov vhat teschers’ problems
are =so that conscious, planned efforts can be made to consider and perhsps to
reduce or eliminate thea,

Dirg%img ,
e probless on the check.l:lct have been r by teachers in Tenneassee
and across the country. ny reflect praoble ycm encwnter. In order to
ﬁndout.ms_s!&b. t ip tvo vays.

Exanple: Look at the sawple problea statewment belov end hov one

tescher has r ded to it. As you reed this problea statewent (and
all others in this checklist) lent.].l.y preface t statewment vith the
vords "I have a problem . . .

'l!ma:z,oamg.._._'

Hov Frequently Does Hov Bothersome

Thip Problem Occuril 1z This Problem?
>

5 = 5 2

% @ - L <§ €

s £ % 4 . &5

2 S < 2 a o

1 2 X 4 5 1. Creating interest in the topic 1 2 3 4 X

being taught.
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The . sawmple oblem shovs that the teacher felt that "Cresting interest in
the topic being teught® is occesionelly e problem but that vhen it heppens it
is extrewely bothersome.

ou can see there are five choices relsted to the frequency of occurrence
of the problem end five choices releted to the extent of its bothersoweness,
therefore wany combinstions sre possible. Rewenber to plece & check wmark in
onebloi the Irequent coluans snd in one of the bothersome columns for esch
problem.

Please do not leave any items blenk. If you feel s stetement does not spply to
you or your situation then it is not & problem for you, eand should be I.rk:g Y
never® or "not at all.*®

DO NOT use the boxes at the side of esch question. These are for office
use only.

*I Have a Problem . . ."

Hov Frequently Does How Bothersowe
This Problem Occur? Is Thig Problem?
>
FOR E E ) >
OFFICE 2 o o £ g
ONLY 3 g g v S & e
Q -
2 8 z s & X
1 2 3 4 5 1. Liking =y students. 1 2 3 4 5§
34|55 ,
1 2 3 4 5 2. Getting students to perticipete 1 2 3 4 5
56|57 in cless.
| 1 2 3 4 5 3. Meinteining order, quiet or 1 2 3 45
Y ) control. !
1 2 3 4 5 4. Iwproving life for sy students 1 2 3 4 5
&0| 6l by correcting conditions both
inside and outside school.
1 2 3 4 5§ S. Having enough free tiwme. 1 2 3 4 5
62|63 ]
‘ 1 2 3 4.5 6. Getting students to feel 1 2 3 4 5
&4 85 succesasful in school.
1 2 3 4 5 7. Getting students to beheve 1 2 3 4 5
68|87 appropriately.
1 2 3 4 5 8. Gaining praofessionsl knovledge 1 2 3 4 5
68|78y skills, end sttitudes and us n'g
them effectively.
1 2 3 4 5 9, Controlli end using wmy o- 1 2 3 4 5
706|771 fessionsl time in the -ocgr
functionel, efficient vaey.
1 2 3 4 S 10. Understending end helping the 1 2 3 4 5
72" 73 atypicel or specisl child.
1 2 3 4 5 11. Getting cooperation and sup- 1 2 3 4 §
734|775 port from the edministretion.
1 2 3 4 5 12. Helping students vho have 1 2 3 4 5
76|77 personsl problems.
1 2 3 4 35 13. Keeping my students avay fros 1 2 3 4 5
78|°75 th::g- and people vhich may be
_ ] influence.
1 2 3 4 5 14. Plenning instruction in dif- 1 2 3 4 5
80781 ferent vays end for different ,
. purposes.
1 2 3 4 5 15. Respondi sppropriately to 1 2 3 4 8§
82 82 i operngehovior such es

wpr
obacenities.
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‘I Have a Problem ., , ,.*

:BERERCERIERERERN

R ERE

o {d |4

g [d

= RERERENE

Hov Frequently Does How Bothersowe
This Problem Occur? ig This Problem?
3
[ = 3 2
- @ & £ €
L L] b < z [ V]
; & WV s 0§
= e < = 3 )
1 2 3 4 $§ 16 Develoting and maintaining 1 2 3 4 §
studen r.gport, affection,
and respect.
1 2 3 4 S 17. Assessing msy students’learning. 1 2 3 4 §
1 2 3 4 S 18. Soliciting sppropriate student 1 2 3 4 5
behavior.
1 2 3 4 S5 19, Iwproving conditions so that 1 2 3 4 5
students can study better at
howe,
1 2 3 4 S 20. Having enough preparation tiwe. 1 2 3 4 5
1 2 3 4 S5 21. Extending leerning beyond the 1 2 3 4 5
classroom.
1 2 3 4 5 22. Controlling aggressive student 1 2 3 4 §
behavier.
1 2 3 4 S 23. Getting my students to achieve 1 2 3 4 §
competence in basic skills such
as expressi themselves effec-
tively in writing eand
speak ng.
1 2 3 4 S 24. Completing the vork 1 have 1 2 3 4 S
plenned. .
1 2 3 4 S 25 Promoting student self- 1 2 3 4 5
evaluation.
1 2 3 4 S5 26. Getting the understanding end 1 2 3 4 5
sustenence of teachers and ed-
ainistretors so that 1 feel
efficient end professionel.
1 2 3 4 S5 27. Helging students adjust so- 1 2 3 4 5
cielly or emotionally.
1 2 3 4 S 28. Establishing good relation- 1 2 3 4 5
ships wvith parents and under-
stending howe conditions.
1 2 3 4 S5 29. Getting my studentas to value 1 2 3 4 S
school marks snd grades.
1 2 3 4 5 30. Enforcing considerate treat- 1 2 3 4 §
ment of property.
1 2 3 4 S5 31. Esteblishi and -ointoinizg 1 2 3 4 S
rapport wi students end aff
1 2 3 4 § 2. Helping students isprove aca- 1 2 3 4 S
demiceally. )
1 2 3 4 5 33. Enforcing social mores and 1 2 3 4 S5

 RERERERERIERE

folkvays such as honesty and
relpecz for teechers. ¥
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3
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Hov Frequently Does Hov Bothersowme
This Problem Occur? Is Thip Problew?
Ea)
‘e - =
FOR S < o =
OFFICE | _ - o 2 g g
USE '>’ 8 ‘;u QV : c;a g
oy | 2 & < : & 2
1 2 3 4 5 34. Encouraging parental interest 1 2 3 4 5
“80| 78T in schoocl watters.
1 2 3 4 5 35. Heving enough time to teach 1 2 3 4 §
82|83 and slso to diegnose end
evaluste learning.
] 1 2 3 4 5 36. Providing for individual 1 2 3 4 5§
834|785 learning differences.
1 2 3 4 S5 37. Getting atudents to use their 1 2 3 4 5
~8&| 87 leisure time well.
1 2 3 4 5 38. Getting atudents to enjoy 1 2 3 4 5
88789 . .learn:gg for its own seke.
1 2 3 4 5 39. Avoidi duties ineppropriate 1 2 3 4 5
30|91 to my :go:fe--:lonnl role.
1 2 3 4 5 40. Getting every student to vork 1 2 3 45
92|93 up to his or her ability.
1 2 3 4 § 41. Bei professional in wmy re- 1 2 3 4 §
-7 Y] lntggn-hipu vith staff,
Card 3°
1 2 3 4 S 42. Creating interest in the topic 1 2 3 4 S5
- 1) being tesught. )
1 2 3 4 S 43. Holding vorthvhile conferences 1 2 3 4 S5
56|57 vith pearents. :
1 2 3 4 5 44. Hevi students present and on X 2 3 4 S5
538|755 time for all clesses,
rehearssls, geswmes, etc.
| 2 2 3 4 5 45. Nainteining student attention. 1 2 3 4 §
80|76l
1 2 3 4 § 46. Esteblishi end mainteining 1 2 3 4 §
82| &3 rapport vi't.g adwinistreators
and supervisors.
1 2 3 4 S 47. Leerning to use alternative 1 2 3 4 S
&4 &5 methods of instructionm.
1 2 3 4 S 48. Eliminati insppropriste 1 2 3 4 S
66| &7 student behavior.
1 2 3 4 S 49. Understanding. the conditions 1 2 3 4 S
“G8|765 of the howmes end community in
vhich my students live.
1 2 3 4 S SO. Using tiwe visely to baoth 1 2 3 4 S5
70|71 oignicmnl -nd’pﬂ-ng::.l
ings sccomplished.
1 2 3 4 S 51. Guiding wmy students to do the 1 2 3 4 S
72|73 things vhich vill help them
succeed in school.
1 2 3 4 5 S2. Removing students vho ere 1 2 3 4 5
4 sources of frustretion.
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Hov Frequently Does

‘I Heve g Problem . .

This Problem Occur?

CIEREREREREREIENE

= Never

W Occasionally

W

N Always ..

wn

S53.

\%

Knoving hov to differentiate
betveen student learning end
psychological problems.

Teaching too many students or
large classes.

Vitalizing msy students’ in-
terest in learning and improv-
ing their achievewment.

Developing confidence in wy
colleagues.

Overcoaing e student’s feelings
of upset or frustration with
himself,

Assisti perents having diffi-
culty wi their children.
Overcoai student .p.ihy or

outright dislike.
Teaching self-discipline.

Directing the work of a teacher
aide or volunteer asssistent.
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Monctin Year

er's Class Type

I::] Figure C-9 Date sz . | L . |

- 2
PROJECT STAR
SPECIAL PROGRAMS
Special Programs are any ac:t 1«1::1es that pull scme children ¢f the same
and CC.ublnr.' themwi ;h children from other classes on a regular basis. an
die wouid be a Cuaptel progran thar. puiis chiidren sut of severai classes
zading instruction. ¢ase furnish us with arecord of each student who
’OJ.VcG in each preogran and how much t.g"lc: ne cr shs is pulled cut =zach
CC HCT record any programs ct :rle uu-a:;pn, i.e., iess than twoe weekls
agtn or programs that pull chiidren out for iess than an hour a ween. if
iant is Ainmore than one program, p;easc list the child in each program.
zord all Special rrogra;..:. such a3 Cliapter I C©i oSpecCias Bducation.
SYSTEM: i
ID (6-12):
SCH NAME (13-29):
SCH TYPE (30):
NIV RESP (31):
Teacher's SS# AT , Tﬁ I l 1
EPEEEE L 32 R IEX 38 39 [40]
Teacher'’'s Last MName [4, L l , I I l ] ] J
4.4 & 43 44 40 40 4 48 43 ou
-
STUDENT'S NAME HOURS NAME OF PURPOSE
Fi wr| S IoT |wEER BROGRAM SPECIAL.
St irst ' PECIAL PROGRAM
=63 64-73 |71 75-85 86-87 88-37 “




Figure C-10
TEACHER EXIT INTERVIEW
NAME: CLASS TYPE:
SCHOOL:
YEAR: NO. OF STUDENTS: LAST-YEAR:

THIS YEAR:

1. If the amount of content covered E}}m class has been different this year,
describe HOW and why it has been different.

1st Year Teacher - Did you cover the required content:
Yes ___ No___ Any additional?

236



TEACHER EXIT INTERVIEW

NAME: ' CLASS TYPE:_____
SCHOOL:

2. If the amount of instructional time on task has been different in your class
this year as compared to last year, then describe HOW and why it has been

different.

1st Year Teacher - Was there enough instructional time to stay on task?
Yes No
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TEACHER EXIT INTERVIEW

NAME: CLASS TYPE:
SCHOOL:

3. If monitoring student work in you class has been different this year as
compared to last year, then describe HOW and why it has been different.

1st Year Teacher - Do you believe you effectively monitored your student's
work? Yes No Was there adequate time?
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TEACHER EXIT INTERVIEW

NAME: CLASS TYPE:
SCHOOL: —

4. If your ability to match the level of instruction to the ability of individual
children has been different in your class this year as compared to last year,
then describe HOW and why it has been different.

1st Year Teacher - Were you able to match the level of instruction to the
ability of individual children? Yes No
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TEACHER EXIT INTERVIEW

NAME: CLASS TYPE:_____
SCHOOL:

5. If there has been a difference in the pacing of instruction between this
year and last year, then describe HOW and why it has been different.

1st Year Teacher - Do you believe your instructional pace was adequate for
the students? Yes No
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TEACHER EXIT INTERVIEW

NAME: CLASS TYPE:
SCHOOL.:

6. Have you had more individual exchanges with students this year?
Yes No

1st Year Teacher - Have you been satisfied with the individual exchanges you
have had with your students this year? Yes No
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TEACHER EXIT INTERVIEW

NAME: CLASS TYPE:
SCHOOL:

7. If your individual attention to students has been different this year as
compared to last year, then describe HOW and why it has been different.

| 1st Year Teacher - Were you able to give sufficient individual attention to the
students? Yes No

242
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TEACHER EXIT INTERVIEW

NAME: CLASS TYPE:
SCHOOL: —_—

8. If the social climate in J'our classroom has been different this year as
compared to last year, then describe HOW and why it has been different.

1st Year Teacher - How would you describe the social climate in your room.
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TEACHER EXIT INTERVIEW

NAME: CLASS TYPE:
SCHOOL:

9. Did you take less paper work home this year than last year? If yes, why?

‘lyst Year Tﬁacher - Were you able to complete all of your paper work at school?
es 0
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TEACHER EXIT INTERVIEW

NAME: CLASS TYPE:___
SCHOOL:

[INTERVIEWER: THIS QUESTION APPLICABLE TO REGULAR/AIDE
TEACHERS ONLY)

10a. If you had to choose one way or the other, would you describe your use of the
full-time teachers aide as:

—_primarily a clerical assistant;

or
primarily an instructional assistant.

10b. How has your full-time aide been involved in instructional activities?

10c. Are there instructional tasks for which your aide is primarily responsibe? (List
and describe.)

10d. What are the instructional tasks that are only the teacher's responsibility?
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TEACHER EXIT INTERVIEW

NAME: CLASS TYPE:
SCHOOL:

11a. Predict how your students will perform academically and socially in a
regular fourth grade class next year.

11b. Please give reasons for your prediction of their strengths and
weaknesses.

246
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TEACHER EXIT INTERVIEW

NAME: CLASS TYPE:____
SCHOOL:

12a. Has the use of learning centers in your classroom been different this year

than last year?
Yes No

12b. If yes, how has use of learning centers differed this year?
more centers
fewer centers
_____smaller centers
larger centers
other (please describe)
not applicable (NA)

12c. Why do you think that there were differences in the use of learning
centers in your classroom this year?
small class
aide
—other

NA

Probe Points

12d. types of centers
12e. use and quality of center time
12f. use of aides related to learning centers

12; Year Teachers - Did you use learning centers?
es
Howmany ? ____
No
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TEACHER EXIT INTERVIEW

NAME: CLASS TYPE:
SCHOOL:

13a. Has use of enrichment activities in your class been different this year
than last year?
Yes No

13b. If yes, how has the use of enrichment activities differed this year?
field trips
____center activities
____ special art/music/drama
creative writing
invited guests
cooking activities
— other

13c. Why do you think the use of enrichment activities has differed this year?
— small class
aide
other

Probe Points

12d. opportunities for enrichment activities
12e. use of aides related to enrichment activities

1st Year Teacher - What enrichment activities did you use this year?
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TEACHER EXIT INTERVIEW

NAME: CLASS TYPE:
SCHOOL.: '

14a. Has classroom management in your class been different this year than
last? Yes: No

14b. If yes, how has classroom management been different this year?
reward systems

____student contracts or conferences

behavior modification techniques

other
14c. Why do you think classroom management was different this year?
small class
aide
other
Probe Points
14d. use of behavior modification

1st Year Teacher - Do you feel your classroom management is adequate? If no,
why not?
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TEACHER EXIT INTERVIEW

NAME: CLASS TYPE:
SCHOOL:

15a. Have parent/teacher relations been different in your class this year than
last year? Yes . No

15b. If yes, how have parent/teacher relations differed this year?
more parent involvement
less parent involvement
parents performed clerical duties
parents worked with children in small groups
parents worked with children individually

mtohre communication with parents

other

15c. Why do you think parent/teacher relations differed this year?
—small class
—aide
parents had more time available
_p:hrents had less time available
other

Probe Points
15d. use of parents in classroom

15e. frequency and type of communication with parents
15f. problems working with parents

1st Y;ear Teacher - How have the parents been involved in your room this
year? .
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TEACHER EXIT INTERVIEW

NAME: _ CLASS TYPE: '

SCHOOL:

16. If your had your choice, which teaching situation would you choose:
a small class with 15 children
OR
__ aregular class with 25 children with a full-time aide ?

17. If your had your choice, which teaching situation would you choose:
— a small class with 15 children
OR
a $2,500.00 salary increase?
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Record Type Q

1

For Office Use Only

Figure C-11

PROJECT STAR

AIDE LOG
Month Year
Date
2 3 4 5

SYSTEM:
ID (6-12):
SCH NAME (13-29):
SCH TYPE (30):
UNIV RESP (31):
Aide's SS#

32 33 34 35 36 37 38 39 40
Aide's Last Name

41 42 43 44 45 46 47 48 49 50
First Name
Aide's Sex 1. Male 2. Female

51
Aide's Race 1. White 3. Asian 5. Am. Indian

52 2. Black 4. Hispanic 6. Other
Aide's Class Type 1. Small (1-15) 2. Regular (1-25)

53 ‘3. Regular w/Aide
Aide's Highest Degree:

1. High School/GED 3. BA/BS 5. Ed.D./Ph.D.

54

2. Associate Degree
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TYPE OF ACTIVITY I PERFORMED TODAY

B 1
Day of Mo. Day of Wk. Wed -2
55 ‘56 57 Thurs - 3

Please write only one of the following activity codes in each time slot box
and only one subject code (WHEN APPLICABLE) in the adjacent box.

ACTIVITY CODES: 1. Routine Paperwvork SUBJECT CODES:
2. Routine Student Activity
(Activity Code 3. Whole Group Instruction 1. Reading
Definitions 4. Small Group Instruction 2. Math
are on Page 2) 5. Individualized Instruction 3. Other
6. Planning and Preparation
7. Personal Time
TIME SLOT ACTIVITY SUBJECT TIME SLOT ACTIVITY SUBJECT
7:30 - 7:45 58 - 59 12:00 - 12:15 94 95
7:45 - 8:00 60 [ 31 12:15 -"12:30 56 97
8:00 - 8:15 (Y] [ ¥] 12:30 - 12:45 98 99
— 8:15 -~ 8:30 04 [} 12:45 - 1:00 ’ 100 10
8:30 - 8:45 60 6/ -
8:45 - 9:00 (33 69 1:00 - 1:15 102 103
: 1:15 - 1:30 104 105 |
9:00 - 9:15 70 71 1:30 - 1:45 106 107 |
9:15 - 9:30 T2 T3 1:45 - 2:00 108 109 |
9:30 - 35:45 14 1§
9:45 - 10:00 T6 TT 2:00 - 2:15 110 111
2:15 - 2:30 114 113
10:00 - 10:15 78 79 2:30 - 2:45 114 115
10:15 - 10:30 80 81 2:45 - 3:00 116 117
10:30 - 10:45 — 82 83
10:45 - 11:00 — 84 — 8b | 3:00 - 3:15 118 119
3:15 - 3:30 120 121
11:00 - 11:15 86 87 J:30 - J:%35 122 123
11:15 - 11:30 B8 89 3245 - 4:00 124 145
—11:30 - 11:45 90 91 4:00 - 4:1 126 127
11:45 - 12:00 92 93 4:15 - 4330 12 129
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ACTIVITY CODES

Routine Papervwork would include:

A. Paperwork required by the school administration (i.e., forms, reports)
B. STAR project forms and updates

C. Checking or grading student paperwork

Routine Student Activities would include such activities as:
A. Taking daily attendance

B. Collecting and accounting for lunch money or other monies
C. Bus monitoring duties

D. Recess duty(ies)

E. Break in routine duties (such as bathroom, assembly, etc.)

Whole Group Instruction suggests any activity carried on with the class;
including audience situations, i.e., discussions or instructions, presen-
tations, common new learnings (skill presentation), "open-book" textbook
sessions, choral reading.

Small Group Instruction suggests that a group of students is pulled from
the whole group to carry on with an activity. Usually all members of the

small group use the same materials. Group instruction may be set up -

according to academic skill levels, specific needs or interests.

Individual Instruction suggests working with a student "one-on-one" and/or

meeting the student’'s instructional needs on an individual basis. For

example, working with one student to strengthen a skill area would be
individual instruction. Monitoring and adjusting reading, math, etc.
skills on an individual basis would be contract work and individualized
instruction.

Planning and Preparation would include:
A. Writing g lesson plans
B. Preparing necessary instructional materials or aids. (bulletln boards,
centers, dittos, etc.)
C. Confering with parents, students, or educational personnel
D. Housekeeping duties

Personal Time suggests any activity where a 15-minute time block is used

for a personal break or personal business (i.e., a phone call to make a
doctor's appointment or going to the teacher's lounge).
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Figure C-12

Record Type y

1
Por Office Use Only

PROJECT STAR
QUESTIONNAIRE FOR TEACHER AIDES
Month Year

Date

SYSTEM:

ID (6-12):

SCH NAME (13-29):
SCH TYPE (30):
UNIV RESP (31):

We need your help in answering the questions which will tell us
how this year has been for you. The information you provide will be
used by the research staff of the project and will be kept
confidential. No answers will be related to you as an individual.
Thanks for you help.

Teacher Aide's Ss#

32 33 34 35 36 37 38 39 40

Teacher Aide's Last Name

41 42 43 44 45 46 47 48 49 50

First, we Need a few facts about your work as an aide. Please
write the appropriate code for your answer in the box or boxes to the
right of each question.

1. Including this year, how many years have you been a Project STAR
aide? Do not count time as a Basic Skills First aide, only count
STAR aide years.

1=One year 3=Three years
2=Two years 4=Four years

51

2. If yvou have been a STAR aide for two or more years, did yod work
with the same group of students each year, or were they different
classes?

1=The Same 3=Worked only
2=Different one year

52
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3. When you first. began to work as a STAR aide, did you have any

orientation to, or training for, your work?

1=Yes, a formal orientation

2=Yes, an informal discussion with the teacher
3=No,I just started, and we worked things out 53
4=0ther, please describe

Do you have a formal written job description that spells out your
duties? If yes, please attach a copy to this questionnaire.

1=Yes
2=No

54

Enter a "1" in the boxes next to all statements that describe how
you and the teacher plan class activities.

A The teacher plans the activities and tells me each day.
55

B The teacher plans each week's activities and tells me at the
56 beginning of each week.

C The teacher and I plan together on a daily basis.
57

D The teacher and I plan together weekly.
58

E I do not participate in planning.
59

What do you like most about being an aide? Enter a "1" for the most
liked, a "2" for next most liked, and a "3" for the third most liked
aspect of your job.

A Working with children B Teamwork with the teacher
59 60
o The salary D |___| Pleasant working situation
61 _ 62
E The work schedule F This may lead to a
63 64 teaching job
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7 Which of the following tasks do you perform on either a regular or
occasional basis, and how much time do you spend on each? Please
enter the anount of—time (in minutes) you usually devote to the task
per day, if it's a daily task (Column A), or time per week, if it's
a weekly task (Column B). Put a "1" in Column C if it's a task you
do less than once a week. FOR EXAMPLE: If you have bus duty every
day and it takes 25 minutes per day, put 25 in Column A. If you do
bus duty twice a week and it takes 25 minutes per day average, put
50 in Column B. If you do bus duty less than once a week, put a "1"

in Column C.

COLUMN COLUMN B COLUMN C
Enter Average Enter Average I Do This Less
Time Per Day | Time Per Week Than Once
In Minutes In Minutes A Veek
a. Loading and unloading 66-68 69-71 72
busses (bus duty)
b. Supervising children at 73-75 76-78 79
recess :
c. Supervising children at 80-82 83-85 86
lunch .
d. Grading or correcting 87-89 90-92 93
papers for the teacher
e. Taking attendance, and 94-96 97-99 100
doing reports and forms
f. Preparing materials for 101-103 104-106 107
lessons or for learning
centers
g. Working individually 108-110 111-113 114
with special needs '
students
h. Tutoring individual 115-117 118-120 121
children on their
lessons.
i. Working with a reading 122-124 125-127 128
group, math group or
other instructional
group (the teacher may
‘be working with
another group
j. Managing the vhole 129-131 132-134 135
class while the teacher
is away
k.Teaching a lesson to the 136-138 139-141 142
whole class
1. Giving tests, or to the 143-145 146-148 149
grading tests .
m. Working with children 150-152 153-155% 156
on computers
n. Preparing bulletin 157-159 160-162 163
boards.
o. Working with children 164-166 167-169 170
on art projects
p. Preparing art for room 171-173 174-176 177
or hallway .
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8. What do you like least about being an aide?
"2" for next worse, and a "3" for the third worst aspect of your job.

A The work is not challenging B
178

C The children are hard to D
180 work with

E Doing a teacher's job without F
182 getting recognized for it

179

181

183

Enter a"1" for worst, a

The salary

Too much stress on the
the job

“Not having any say in
the way the class is
run.

9. Please give us any other comments you would like to make about the

way your work has gone this year.

THANK YOU FOR YOUR HELP! Please give this form to the person doing the

exit interviews with the teacher.
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Appendix D.
- Teacher Effectiveness Findings

3. Second and Third Grade Effective Teachers

A decision was made to study 65 effective teachers whose class scaled score average gains
were in the top 10% and 65 less effective teachers whose class scaled score average gains
were in the bottom 50% of the 680 teachers in the 2nd and 3rd grades. The same instruments
and procedures to determine gain scores were used. This allowed a comparison of effective and
less effective teachers. The gain scores were calculated by the Project STAR data analyst. In
order to ensure observer objectivity, the teacher scores were not revealed to the observers.

a. Characteristics

The characteristics studied were: preparation, certification, experience, in-service, and Career
Ladder. The 2nd and 3rd grade sample included 65 effective teachers and 60 less effective
teachers. There were only 3 men. Seventy-two percent (N=47) of the effective teachers were
white. The 28 percent of the etfective teachers that were Black is higher than the percent of
Black teachers in the Tennessee teaching force. The less effective teachers were 80% (N=48)
white and 20 percent (N=12) were.Black.

Only 8% (N=5) of the effective teachers were younger than 30 while 18% (N=11) of the less
effective teachers were under 30 years of age. Nine percent (N=6) of the effective teachers and
7 percent (N=4) of the less effective teachers were 60 years of age or older. The majority in
both effective and less effective fell between age 30 and 59. (Table D-16)

Preparation was exactly the same for both groups. Fifty-eight percent had only a BA or a BS,
and 42% had also a MA or MS. Every teacher invoived in the study had full primary certification.

The spread of the years of teaching experience was wider for the effective teachers than for the
less effective teachers who had 43 percent (N=26) in each of 2 categories: (1) 9 years and under
and (2) 10 to 19 years. There were 25% (N=16) of the effeclive teachers in the 9 years and
under category; 19 percent (N=12) were in the 20-29 group. The largest group was 49% (N=32)
in the 10 to 19 year category.

Eighty-five percent of the effective teachers were on the Career Ladder with 72% (N=47) at
Level |, 4% (N=3) at Level Il, and 8% (N=5) at Level lil. Seventy-five percent of the less effective
teachers were also on the Career Ladder with 67% (N=40) at Level |, 5% (N=3) at level Il and
3% (N=2) at level lll. Five effective teachers and 4 less effective teachers chose not to be on the
Career Ladder. It appears that the Career Ladder is not an accurate indicator of effectiveness
since 75% (N=45) of the less effective teachers were on the Career Ladder.

b. Resuits of Observations

Results of the comparison of effective and less effective teachers' teaching practices produced a
statistically significant difference in favor of the effective teachers on the following practices:
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(1) instriction is guided by a preplanned curriculum

(2) Students are carefully oriented to lessons

(3) Instruction is clear and focused

(4) Leaming progress is monitored closely

{5) When students don't understand, they are retaught

(6) Instructional groups formed in the classroom fit instructional needs
(7) Incentives and rewards for students are used to promote excellence

The only one that showed no difference was high teacher expectations for student leaming.
({TABLE D-17)

Table D-16

Professional and Personal Characteristics of Second and Third Grade
Effective and Less Effective Teachers

Characteristics Effective (N=50) Less Effective (N=60)
Race: White 47 (72%) 48 (80%)
Black 18 (28%) 12 (20%)
Age: 29 and under 5 (8%) 11 (18%)
30-39 20 (31%) 20 (33%)
40-49 19 (29%) 19 (32%)
50-59 15 (23%) 6 (10%)
60 and above 6 (9%) 4 (7%)
Preparation:
B.A. orB.S. 38 (58%) 35 (58%)
M.A. or M.S. 27 (42%) 25 (42%)
Certification:
Full Primary 65 (100%) 60 (100%)
Total Years of Teaching
Experience:
9 and under 16 (25%) 26 (43%)
10to 19 32 (49%) 26 (43%)
20 to 29 12 (19%) 3 (5%)
30 and above 5 (8%) 5 (8%)
Career Ladder Level:
Not on Career Ladder 5 (8%) 4 (7T%)
Apprentice 3 (5%) 6 (10%)
Probationary 2 (3%) 5 (8%)
Level | 47 (72%) 40 (67%)
Level Il 3 (4%) 3 (5%)
Level Il 5 (8%) 2 (3%)



Table D-17

Summary of Percentage Ratings on 12 Teat:hing Practices
Second and Third Grade Effective and Less Effective Teachers

Effective Less Effective
Teachers Ratings Teachers Ratings

Criterion (1,2.3) (4) (1,2,3) (4)
Instruction is guided by

a preplanned curriculum 17% 83%"° 38% 62%

There are high expectations

for studertt learning 33% 67% 41% 59%
Students are carefully

oriented to lessons 23% 77%"™ 53% 48%
Instruction is clear and focused 19% 81%"*** 59% 41%

Leaming Progress is ’

monitored closely 19% 81%""* 51% 49%
When students don't under-

stand, they are retaught 22% 78%"° 45% 55%
Class time is used for learning 13% 87%"** 48% 52%
There are smooth, efficient

classroom routines 11% 89%*** 45% 55%
Instructional groups formed '

in the classroom fit

instructional needs : 19% 81%"* 38% 62%
Standards for classroom :

behavior are explicit 14% 86%""* 44% 56%
Personal interactions

between teacher and

students are positive 13% 88%"** 44% 56%
Incentives and rewards for

students are used to

promote excellence 18% 82%" 37% - 63%
* p<.05
-k p<.o1
*** p<.001
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Organization and classroom management styles were determined from categories (1) Class time
is used for learning; (2) There are smooth, efficient classroom routines; and (3) Standards for
classroom behavior are explicit. All three of these categories were highly significant (p .001).
Effective teachers reported that good organizational skills were a primary factor for
effectiveness.

Although there was no statistically significant difference between instructional time of effective
and less effective teachers, the effective teachers spent an additional 27 minutes per week in
reading instruction, and an additional 24 minutes per week in math instruction.

Other teaching practices observed were the use of learning centers, manipulatives in math,
student participation in establishing classroom rules, parent volunteers, field trips, and peer
tutoring.

Another factor considered was the impact of a positive personal interaction between teachers
and students on effective teaching and learning. The excellent personal student interaction of
effective teachers produced significant results (p<=.001) which were verified by the effective
teachers' perception that a love of children and teaching was a necessity. These teachers
established a positive caring relationship through verbal praise, pats and hugs, listening, eye
contact, and positive notes.

No differences were found in the teachers’ perception of the role of the principal as instructional
leader. Approximately 80 percent of all teachers gave positive answers to these six questions

(Section 17).

¢. Teachers' Perceptions of individual Effectiveness Factors

Teachers were asked to identify 2 factors that contributed to their success as teachers. The 2
most frequently mentioned were "a love of students™ and "being organized.” Others reported
were a sense of humor, fair play, high expectations within limits, artistic ability, communication
with parents, travel experience, fiexible, acceptance of students regardless of background,
patience, firm but fair, and understanding.”
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d. Profile

Characteristic Effective Less Effective
1. Median Age 42 years 38.5 years
2. Median Years of Experience 14 years 12 years
3. Median Years of Experience

at This Grade Level 6 years 4 years
4. Certification Primary Primary
5. Education BAorBS BA or BS
6. Career Ladder Level Level |
7. Reading Workshop 65% 55%
8. Math Workshop 60% 52%
9. Classroom Management Workshop 63% 55%

Profiles of the eftective and less effective teachers revealed the following similarities: (1) all were
certified, (2) education level, and (3) placement on Career Ladder. The differences noted were:
(1) more of the effective teachers attended workshops and (2) the effective teachers had taught
longer and they had taught longer at that grade level.

e. Summary

Sixty-five percent of the second and third grade effective teachers had a small class or a full-time
aide. This allowed teachers to use those teaching practices and organizational styles which are
conducive to effective learning. Furthermore, small classes provided teachers with the time
necessary to bring about positive personal teacher-student interactions.

However, class size seems not to have made a difference with the 43% (N=26) less effective
teachers who also had a small class. This finding leads to the conclusion that small classes will .
be more cost effective when teachers receive training in teaching practices and organizational
techniques best suited for small classes.

Teachers must be willing to receive training and be committed to try new skills and procedures.
Effective teachers of small classes could assist in staff development by (1) conducting
workshops to share techniques and teaching practices and (2) allowing teachers to observe in
their classrooms. This training should include techniques for involving families in the education
of their children, i.e., establishing effective communication with the home, home visits, and

phone calis.
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Figure D-1

- PROJECT STAR
EFFECTIVE TEACHER PRACTICES SURVEY

SYSTEM:
SCHOOL 1ID:
SCHOOL NAME:
SCHOOL TYPE:
UNIV RESP:

Teacher's SS
26 27 28 29 30 31 32 33 34
Teacher's Name
35 36 37 38 39 40 41 42 43 44
Grade Taught During 0. Kindergarten 2. Second Grade
Project STAR 45 1. First Grade 4. Third Grade
Class Type During l 1. Small Class 3. Reg + Aide Class
Project STAR 46 2. Regular Class

Instructions to the Interviewer:

Each question has a title with a performance catagory and a specific
practices checklist. The performance catagory is from one to four;

1 equals poor and 4 equals excellent.

(Y)es or (N)o if the characteristic is observed or reported.

The practices checklist is

1 2 3 4

(Circle One)

INT.
1. INSTRUCTION IS GUIDED BY A PREPLANNED CURRICULUM.
47
| | Learning goals and objectives are developed by the Teacher.
48
I | The BASIC SKILLS FIRST or local equivalent is used.
49
Alternative resources and activities are identified.
50
Resources and teaching activities (e.g. Rdditional Reading
Series) are modified to help students learn.
51

How do you use additional Reading Series ?
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INT. R
2. THERE ARE HIGH EXPECTATIONS FOR STUDENT LEARNING. 1 2 3 4
52 {Circle One)

What kind of class do you have this year ? 1. Below Average
53 2. Average

3. Above Average

What are the students' chances of being successful? 1. Poor
2. Good

3. Excellent

54

Quality standards for academic work are set and maintained
55 consistently.

l Will any students fall below the level of learning needed to be
56 successful at the next level of education?

How do you prevent it ?

OBS.
3. | l STUDENTS ARE CAREFULLY ORIENTED TO LESSONS. 1 2 3 4
57 (Circle One)
Teacher helps students get ready to learn. She explains lesson
objectives in simple, everyday 1language and refers to them
58 throughout lesson to maintain focus.
Objectives may be posted or handed out to help students keep a
sense of direction. Teacher checks to see that objectives are
59 understood.
The relationship of a current lesson to previous study is
described. Students are reminded of key concepts or skills
60 previously covered.
Students are challenged to learn, particularly at the start of
difficult lessons. Students know in advance what's expected and
61 are ready to learn.
OBS.
4. INSTRUCTION IS CLEAR AND FOCUSED. 1 2 3 4
62 (Circle One)
Do you use the Tennessee Instructional Model (TIMS) ?
63
Lesson activities are previewed; clear written and verbal
directions are given; key points and instructions are repeated;

64 student understanding is checked.



Presentations, such as lectures or demonstrations, are designed

to communicate clearly to students; digressions are avoided.

Students have plenty of opportunity for guided and independent

65
| I practice with new concepts and skills.
66

To check understanding, teacher asks clear questions and makes
sure all students have a chance to respond.

67

Teacher selects problems and other academic tasks that are well
! matched to lesson content so student success rate is high.

68

Seatwork assignments provide variety and challenge.

Homework is assigned that students can complete successfully. It
is typically in small increments and provides additional practice

with content covered in class; work is checked and students are
given quick feedback.

Parents help keep students involved in learning. Teacher lets

parents know that homework is important and gives them tips on

how to help students keep working.

LEARNING PROGRESS IS MONITORED CLOSELY. 1 2 3 4

69
70
OBS.
5.
71

(Circle One)

Teacher frequently monitors student learning, both formally and
informally.

72

How 2?2

Teacher requires that students be accountable for their academic
work.

73

How ?

r——--Grading scales and mastery standards are set high to promote
excellence.
74
Teacher encourages parents to keep track of student progress, too.
15
How ?
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INT.
OBS.
6.

OBS.
1.

How do you keep up with students' progress ?

How do you know which ones are not performing at their maximum ability ?

76

17

How ?

WHEN STUDENTS DON'T UNDERSTAND, THEY ARE RETAUGHT. 1 2 3 4
(Circle One)

New material is introduced as quickly as possible at the
| beginning of the year or course, with a minimum review or
reteaching of previous content. Key prerequisite concepts and

skills are reviewed thoroughly but quickly.

78

79

Teacher reteaches priority lesson content until students show
they've learned it.

Regular, focused reviews of key concepts and skills are used
throughout the year to check on and strengthen student retention.

How do you find the time to reteach a skill that has not been mastered ?

80

81

82

CLASS TIME IS USED FOR LEARNING. 1 2 3 4
(Circle One)

Teacher follows a system of priorities for using class time and

| allocates time for each subject or lesson. She concentrates on

using class time for learning and spends very little time on non-
learning activities.

Students are encouraged to pace themselves. If they don't finish
during class, they work on lessons:

When ? 1. Before school 2. During recess
3. After school 4. Other
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OBS.
8.

OBS.
9.

84

85

86

87

88

89

90

91

92

93

95

97

99

THERE ARE éHOOTH, EFFICIENT CLASSROOM ROUTINES. 1 2 3 4
{Circle One)

Class starts quickly and purposefully; teacher has assignments
or activities ready for students when they arrive. Katerials and
supplies are ready, too.

Students are required to bring the materials they need to class
each day; they use assigned storage space.

Administrative matters are handled with quick, efficieut routines
that keep classroom disruptions to a minimum.

There are smooth, rapid transitions between activities throughout
the day or class.

INSTRUCTIONAL GROUPS FORMED IN THE CLASSROOM FIT 1 2 3 4
INSTRUCTIONAL NEEDS. (Circle One)

¥hen introducing new concepts and skills, whole-group
instruction (actively led by the teacher) is used.

Smaller groups are formed within the classroom as needed to make
sure all students learn thoroughly. Students are placed
according to individual achievement levels.

Teacher reviews and adjusts groups often, moving students when
achievement levels change.

What criteria do you use to place students in groups ?

1. Student Ach. Test Scores 1 ! 2. Teacher Devised Test
94

3. Teacher's Opinion H | 4. Other Teacher's Opinion
96

5. Reading Checklist ' { 6. Other
98

Which criteria do you consider most important ?
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OBS.
10.

OBS.
11.

-

STANDARDS FOR ChASSROOH BEHAVIOR ARE EXPLICIT. 1 2 3 4
(Circle One)

100
Teacher lets students know that there are high standards for
behavior in the classroom.
101
Classroom behavior standards are written, taught, and reviewed
from the beginning of the year or the start of new courses.
102 ,
Rules, discipline procedures and consequences are planned in
advance. Standards are consistent with or identical to the
103 building code of conduct.
Consistent, equitable discipline is applied for all students.
! Procedures are carried out quickly and clearly linked to
104 student's inappropriate behavior.
Teacher stops disruptions quickly, taking care to avoid
disrupting the whole class. In disciplinary action, the teacher
105 focuses on the inappropriate behavior, not on the student's per-
sonality.
Teacher uses the Lee Cantor Assertive Discipline Technique.
106
What other behavior techniques do you use ?
PERSONAL INTERACTIONS BETWEEN TEACHER AND STUDENTS 1 2 3 4
107  ARE POSITIVE. (Circle One)
= Teacher pays attention to student interests, problems and
accomplishments in social interactions both in and out of the
108  classroom.
Teacher makes sure she lets students know she really cares.
109
How ?
Students are allowed and encouraged to develop a sense of
responsibility and self-reliance.
110
Students are assigned responsibility for class duties.
111
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INT.
OBs.
12.

INT.
13.

112

-,

INCENTIVES ‘AND REWARDS FOR STUDENTS ARE USED TO 1 2 3 4
PROMOTE EXCELLENCE. {Circle One)

Excellence is defined by objective standards, not by peer
comparison. Systems are set up in the classroom for frequent and

113 consistent rewards to students for academic achievement and

114

115

116

=
[ ]

118

119

How do

121

122

123

124

125

126

127

excellent behavior. Rewards are appropriate to the developmental
level of students.

All students know about the rewards and what they need to do to

get them. Rewards are chosen because they appeal to the
students.

Rewards are given for specific student achievements. Some

rewards may be presented publicly; some should be immediately
presented, others delayed in order to teach persistence.

Parents are told about student successes and requested to help

students keep working toward excellence.

What types of incentives and rewards are used most often?
1. Display Student's Work
2. Prizes
3. Special Privilege or Job
4. Stickers
5. Verbal Praise
6. Others

you involve the family in the child's learning ?

1. Distribute class newsletter.

2. Hold special parent conferences when needed.

3. Provide instructions for helping with homework.

4. Send home individualized notes.

5. Send home student's folder.

6. Telephone parents as needed.

7. Other
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Which do you consider most productive ?

128

INT.
14. J Do ycu make home visits ?

129

If so, when and why ?

INT.
15. Do you use learning centers ?
130
¥What kind of learning centers do you use regularly ?
1. Creative Skills
131
2. Enrichments Centers
132
3. Language Arts Skills
133
| 4. Listening Skills
134
) 5. Math Skills
135
6. Reading Skills
136
7. Science Skills
137
8. Thinking Skills
138 _
[:::‘ 9. Others
139
How many centers do you have available at one time ?
140 141
How long do centers usually stay up ?
142 ‘ 1. One week 2. Two weeks
3. Three weeks 4. Four weeks
5. 5-6 weeks 6. Other
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Do you use manipulatives in teaching math ?

1. Clocks 2. Concrete objects (i.e. sticks or blocks)
145

3. Money 4. Others
147

are the two characteristics that make you a good teacher ?

1. care about children.

I
149 2. I am flexible.

3. I have high expectations for my students.
4. I am very organized.

§. I am patient and understanding.

6. Other

two teaching techniques do you consider to be the most effective ?

INT.

16.
143
144
146

INT.

17. What
148

INT.

18. What

INT.

19. VWhen did you decide to become a teacher ?

150

Why ?

1. In Elem. School 2. In High School
3. In College 4. After College

INT.
20. Spouse's Occupation:
1. Business 2. Education 3. Other .
151
Number of Children: (Enter the number for each catagory)
(boys) (girls)
152 153
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INT.
21.

INT.
22

INT.
23

Their Ages:

154

156

158

Father's Occupation:

159

Mother's Occupation:

160

Brother's and Sister's Occupations:

1. 0 to 4 years old.

3. 14 to 18 years old.

5. 26 to 45 years old.

-- (Enter the number for each catagory)

1. Business

1. Business

2. 5 to 13 years old.
155
4. 19 to 25 years old
157
2. Education 3. Other
2. Education - 3. Other

161

162

Do you belong to a professional association ?

Do you work actively in the association ?

Teacher's Age

163

165

164

Birth Order

1.
2.
3.
4.

Oldest
Youngest
Only
Other



Figure D-2

a PROJECT STAR
EFFECTIVE TEACHER PRACTICES SURVEY

SYSTEM:
SCHOOL ID:
SCHOOL NAME:
SCHOOL TYPE:
UNIV RESP:

Teacher's S8

26 27 28 29 30 31 32 33 34

Teacher's Name

35 36 37 38 39 40 41 42 43 44

Grade Taught During 0. Kindergarten 2. Second Grade
Project STAR 45 1. First Grade 4. Third Grade
Class Type During 1. Small Class 3. Reg + Aide Class
Project STAR 46 2. Regular Class

Instructions to the Interviewer:

Each question has a title with a performance catagory and a specific
practices checklist. The performance catagory is from one to four;
1 equals poor and 4 equals excellent. The practices checklist is
{(Y)es or (N)o if the characteristic is observed or reported.

INT.

1. INSTRUCTION IS GUIDED BY A PREPLANNED CURRICULUM. 1 2 3 4

47 {(Circle One)
Learning goals and objectives are developed by the Teacher.

48
The BASIC SKILLS FIRST or local equivalent is used.

49
Alternative resources and activities are identified.

50
Resources and teaching activities (e.g. Additional Reading
Series) are modified to help students learn.

51

How do you use additional Reading Series ?




INT.
2.

0BS.

OBS.
4.

52

53

54

THERE ARE HIGH EXPECTATIONS FOR STUDENT LEARNING. 1 2 3 4
(Circle One)

What kind of class do you have this year ? 1. Below Average
2. Average

3. Above Average

Vhat are the students' chances of being successful? 1. Poor
2. Good

3. Excellent

Quality standards for academic work are set and maintained

55 consistently.

What are you doing to help a child that is in danger of failing?
56

STUDENTS ARE CAREFULLY ORIENTED TO LESSONS. 1 2 3 4
57 (Circle One)

58

59

60

61

62

63

64

65

Teacher helps students get ready to learn. She explains lesson
objectives in simple, everyday 1language and refers to thenm
throughout lesson to maintain focus.

Objectives may be posted or handed out to help students keep a
sense of direction. Teacher checks to see that objectives are

understood.

The relationship of a current lesson to previous study is
described. Students are reminded of key concepts or skills

previously covered.

Students are challenged to learn, particularly at the start of
difficult lessons. Students know in advance what's expected and

are ready to learn.

INSTRUCTION 1S CLEAR AND FOQUSED. 1 2 3 4
' (Circle One)

Do you use the Tennessee Instructional Model (TIMS) ?

Lesson activities are previewed; clear written and verbal
directions are given; key points and instructions are repeated;

student understanding is checked.

Presentations, such as lectures or demonstrations, are designed
to communicate clearly to students; digressions are avoided.
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66

67

68

Students have plenty of opportunity for guided and independent
practice with new concepts and skills.

To check understanding, teacher asks clear questions and makes
sure all students have a chance to respond.

Teacher selects problems and other academic tasks that are well
matched to lesson content so student success rate is high.
Seatwork assignments provide variety and challenge.

Homework is assigned that students can complete successfully. It
is typically in small increments and provides additional practice

69 with content covered in class; work is checked and students are

70

OBS.

5.

71

72

How ?

given quick feedback.

Parents help keep students involved in learning. Teacher lets
parents know that homework is important and gives them tips on
how to help students keep working.

LEARNING PROGRESS IS MONITORED CLOSELY. 1 2 3 4
{(Circle One)

Teacher frequently monitors student learning, both formally and
informally.

73

How ?

Teacher requires that students be accountable for their academic
work.

74

75

How ?

Grading scales and mastery standards are set high to promote
excellence.

Teacher encourages parents to keep track of student progress, too.
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INT.
OBs.
6.

OBS.
1.

How

do you keep up with students' progress ?

How do you know which ones are not performing at their maximum ability ?

WHEN STUDENTS DON'T UNDERSTAND, THEY ARE RETAUGHT. 1 2 3 ¢4
76 {Circle One)
New material is introduced as quickly as possible at the
| beginning of the year or course, with a minimum review or
. 17 reteaching of previous content. Key prerequisite concepts and
skills are reviewed thoroughly but quickly.
How ?

Teacher reteaches priority lesson content until students show
they've learned it.

18

Regular, focused reviews of key concepts and skills are used

79

throughout the year to check on and strengthen student retention.

How do you find the time to reteach a skill that has not been mastered ?

80

81

82

CLASS TIME IS USED FOR LEARNING. 1 2 3 4
{Circle One)

Teacher follows a system of priorities for using class time and

allocates time for each subject or lesson. She concentrates on
using class time for learning and spends very little time on non-
learning activities.

Students are encouraged to pace themselves. If they don't finish
during class, they work on lessons:

When ? 1. Before school 2. During recess
3. After school 4. Other

83
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OBS.
8.

OBS.

THERE ARE §HOOTH, EFFICIENT CLASSROOM ROUTINES. 1 2 3 4

84 {Circle One)

Class starts quickly and purposefully; teacher has assignments
or activities ready for students when they arrive. Materials and

85 supplies are ready, too.

Students are required to bring the materials they need to class

each day; they use assigned storage space.

86
Administrative matters are handled with quick, efficient routines

that keep classroom disruptions to a minimum.

87
There are smooth, rapid transitions between activities throughout

the day or class.

88

i INSTRUCTIONAL GROUPS FORMED IN THE CLASSROOM FIT 1 2 3 4
89 INSTRUCTIONAL NEEDS. . (Circle One)

When introducing new concepts and skills, whole-group

instruction (actively led by the teacher) is used.

90

Smaller groups are formed within the classroom as needed to make
i sure all students learn thoroughly. Students are placed
91 according to individual achievement levels.

Teacher reviews and adjusts groups often, moving students when

] achievement levels change.
92

What criteria do you use to place students in groups ?

1. Student Ach. Test Scores i { 2. Teacher Devised Test
93 94

3. Teacher's Opinion i1 4. other Teacher's Opinion
95 96

5. Reading Checklist { ! 6. Other
97 98

Which criteria do you consider most important ?

99
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OBS - A
10. | STANDARDS FOR CLASSROOM BEHAVIOR ARE EXPLICIT. 1 2 3 4
100 (Circle One)

Teacher lets students know that there are high standards for
. behavior in the classroom.
101

Classroom behavior standards are written, taught, and reviewed
; from the beginning of the year or the start of new courses.

102

Rules, discipline procedures and consequences are planned in

! ! advance. Standards are consistent with or identical to the

103 building code of conduct.

Consistent, equitable discipline is applied for all students.
! Procedures are carried out quickly and clearly linked to
104 student's inappropriate behavior.

Teacher stops disruptions quickly, taking care to avoid
disrupting the whole class. In disciplinary action, the teacher
105 focuses on the inappropriate behavior, not on the student's per-
sonality.

Teacher uses the Lee Cantor Assertive Discipline Technique.

106

What other behavior techniques do you use ?

OBS.
11. PERSONAL INTERACTIONS BETWEEN TEACHER AND STUDENTS 1 2 3 4
107 ARE POSITIVE. {Circle One)
Teacher pays attention to student interests, problems and
! accomplishments in social interactions both in and out of the
108 Cclassroom.
Teacher makes sure she lets students know she really cares.
109
How 2
Students are allowed and encouraged to develop a sense of
responsibility and self-reliance.
110
Students are assigned responsibility for class duties.
111



INT.
OBS.
12.

INT.

[:::] INCENTIVESV AND REWARDS FOR STUDENTS ARE USED TO 1 2 3 4

112

114

115

«

116

117

118

119

PROMOTE EXCELLENCE. {Circle One)

Excellence is defined by objective standards, not by peer
comparison. Systems are set up in the classroom for frequent and

113 consistent rewards to students for academic achievement and

excellent behavior. Rewards are appropriate to the developmental
level of students.

All students know about the rewards and what they need to do to
get them. Rewards are chosen because they appeal to the

students.

Rewards are given for specific student achievements. Some
rewards may be presented publicly; some should be immediately
presented, others delayed in order to teach persistence.

Parents are told about student successes and requested to help
students keep working toward excellence.

What types of incentives and rewards are used most often?
1. Display Student's Work
2. Prizes
3. Special Privilege or Job
4. Stickers
5. Verbal Praise
6. Others

13. How do you involve the family in the child's learning ?

121

122

123

124

125

126

127

1. Distribute class newsletter.

2. Hold special parent conferences when needed.

3. Provide instructions for helping with homework.

4. Send home individualized notes.

5. Send home student's folder.

6. Telephone parents as needed.

7. Other

b N [ - " Lol e . . .
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Which do you consider most productive ?

128

14. Do you make home visits ?
129

If so, when and why ?

INT.
15. Do you use learning centers ?
130
What kind of learning centers do you use regularly ?
1. Creative Skills
131
2. Enrichments Centers
132
3. Language Arts Skills
133
4. Listening Skills
134
5. Math Skills
135
1 6. Reading Skills
136
7. Science Skills
137
8. Thinking Skills
138
[:::J 9. Others
139
How many centers do you have available at one time ?
140 141
How long do centers usually stay up ?
142 1. One week 2. Two weeks
3. Three weeks 4. Four weeks
5. 5-6 weeks 6. Other
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INT.

16. Do you use manipulatives in teaching math ?
143 ‘
1. Clocks 2. Concrete objects (i.e. sticks or blocks)
144 145
3. Money 4. Others
146 147
INT.
17. Perceptions of Principal’s Role
b3 0 ™o
‘Do e =
co © o co
oL © Qo O
- O " [ )
8~ 2 8 &8
1. A B C D My principal is an active participant in staff

development.
Teachers in my school turn to the principal with

instructional concerns or problems.
My principal provides a clear vision of what our

school is all about.
My principal is a strong instructional leader.

XY
o
o
(9]
o

»
-
.-}
(9]
® © o

My principal communicates clearly to me regarding

instructional matters.
6. A B C€C D My principal’'s evaluation of my performance helps me

improve my teaching.

INT.
18. V¥hat are the two characteristics that make you a good teacher ?

INT.
19. What advice would you give a first year teacher in order to help her/him

become an excellent teacher?

282




INT.
20.

INT.
21.

INT.
22.

When did you decide to become a teacher ?

150

why ?

1. In Elem. School 2. In High School
3. In College 4. After College

Spouse's Occupation:

1. Business 2. Education 3. Other
151
Number of Children: (Enter the number for each catagory)
{boys) I___ (girls)
152 153
Their Ages: {Enter the number for each catagory)
1. 0 to 4 years old. I I 2. 5 to 13 years old.
154 155
3. 14 to 18 years old. I ! 4. 19 to 25 years old
156 157
5. 26 to 45 years old..
158

Father's Occupation:

159

Mother's Occupation:

160

Brother's and Sister's Occupations:

1. Business 2. Education 3. Other

1. Business 2. Education 3. Other

161

l62

Do you belong to a professional association ?

Do you work actively in the association ?
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INT.
23.

INT.
24.

INT.
25.

INT.
26.

INT.
27.

Teacher's Age
163 164
Birth Order 1. Oldest
2. Youngest
165 3. Only
4. Other
Grade taught in 1989-90.
166
Number of students ipn 1989-90.
167 168 .
Number of students in Project STAR class.
169 170




Appendix E.
Kindergarten through Grade Three Longitudinal Tables

TABLE E-1

Number of Schools, Students and Classes by Type
Longitudinal Data Base: STAR, 1985-1989*

Sch. Pupils Classes
Regular
Small Regular With Aide Total
N N N % N % N % N %
Data Base 54 1842 91 4 51 25 65 31 207 100
K - 3 Longitudinal
Analysis

“In Project STAR for 4 years, in the same class type.




TABLE E-2

Design for Total Class Analysis, Showing the Source
of Variation, Error Terms and Degrees of Freedom,
Longitudinal Study: STAR 1985-1989, Grades K-3

Source of Variation Error Term
Grade (G) Schools by Location (S:L)
LOCATION x GRADE (LG) SiL
TYPE (T) ‘ SiL
TYPE x GRADE (TG) TxS:L
LOCATION x TYPE x GRADE (LTG) TxS.L
Degrees of Freedom
WSS Reading Math Listen
Schoois:Location (S.1) 52 54 54 54
Type x Schools (TxS:1) 81 89 89 89
TABLE E-3

Design for Analysis by Race, Showing Source of Variation,
Error Terms and Degrees of Freedom,
Longitudinal Study: STAR 1985-1989, Grades K-3

~ Source of Variation Error Term
GRADE (G) SCHOOLSxRACExLOCATION (S:R:L)
LOCATION x GRADE (LG) SRiL
TYPE x GRADE (TG) TxS:R:L
RACE (R) S:RL
RACE x GRADE (RG) S:RL
LOCATION x RACE x GRADE (LRG) SRL
LOCATION x TYPE x GRADE (LTG) TxS:RiL
RACE x TYPE (RT) TxSR:L
RACE x TYPE x GRADE (RTG) . TXS:R:L
LOCATION x RACE x TYPE x GRADE (LRTG) TxS:RL
Degrees of Freedom

WSS Reading Math Listen
Schools:Race:Location (S:R:L) 51 52 53 54
Type x Schools:Race:
Location (TxS:R:L) 76 84 84 84
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TABLE E-4

Analysis of Variance Results, Expressed as Significance Levels,
Project STAR, Longitudinal Analysis (1985-1989) Showing the Total
Class Result and the Class Resuits by Race, Grades K-3

Word Study Total Total Total
Skills Read Math Listen

GRADE p<.001 . p<.001 p<.001 p<.001
LOC. X
GRADE N.S. p<.001 N.S. N.S.
TYPE X
GRADE N.S N.S. N.S. N.S.
LOC X
TYPE X
GRADE N.S. N.S. p<.05 N.S.
RACE X . -
GRADE _N.S. N.S. N.S. N.S.
RACE X
LOC. X
GRADE N.S. N.S. N.S. N.S.
RACE X TYPE :
X GRADE N.S. N.S. N.S. N.S.
RACE X
LOC. X
TYPE X
GRADE p<.001 p<.06 p<.05 p<.05
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TABLE E-5

Total Reading Mean Scores by Location:

STAR, 1985-1989

K Gain G1 Gain G2 Gain G3 Gain

K-G1 G1-G2 G2-G3 K-G3

Inner-city 435.6 68.0 503.6 68.0 5716 39.6 611.2 175.6
Suburban 448.3 91.0 539.3 56.6 5959 29.0 624.9 176.6
Rural 446.2 103.9 550.1 558 6059 24.2 630.1 183.9
Urban 449 .1 99.0 548.1 50.7 5988 22.5 621.3 172.2
13.5° 465" 343" 18.9*

*Largest difference between Inner City and any other group.




Appendix F.
Student Socioeconomic Status Additional Results

1. Effects of Class Size on Free Lunch and Non-Free Lunch Students

The information in this section is based upon students’ designation as free unch or non-free
lunch. Although overall the two groups were about equal, only in the rural schools were they
close with 60 percent non-free lunch and 40 percent free lunch.

Socioeconomic status is strongly related to students’ achievement scores. In every.instance in all
four grades the non-free lunch students out-scored the free lunch students. (TABLE F-1)

TABLE F-1

Comparison of Stanford Achievement Total Reading
Scaled Score Average for All Free Lunch and
Non-Free Lunch Students by Grade Level

Total Reading Free Lunch Non-Free Lunch
Kindergarten 428.0 (N=2787) 4448 (N=2981)
Grade 1 500.8 (N=3145) 541.2 (N=3087)
Grade 2 567.0 (N=2869) 600.1 (N=2956)
Grade 3 602.6 (N=2841) 627.8 (N=2984)

Comparison of Stanford Achievement Total Math
Scaled Score Average for All Free Lunch and
Non-Free Lunch Students by Grade Level

Total Math Free Lunch Non-Free Lunch

Kindergarten 473.3 (N=2821) 496.6 (N=3029)
Grade 1 516.7 (N=3271) 5449 (N=3156)
Grade 2 566.5 (N=2862) 594.1 (N=2953)
Grade 3 605.2 (N=2892) 630.4 (N=3010)
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In kindergarten math there was a 24 point difference in average scaled scores of free lunch and
non-free lunch students (473 to 497) and in reading there was a 17 point difference (428 to 445).
The greatest difference was found in first grade reading. The difference between free lunch and
non-free lunch in reading was 40 scaled score points and in math the non-free lunch students
were 28 scaled score points higher than the free lunch students. In second grade, the free lunch
students had an average reading scaled score of 567 and the students not on free lunch had an
average reading scaled score of 600 which is 33 points higher. In math the non-free lunch
students scored 27 scaled score points higher than the free lunch students. The scaled score for
non-free lunch students in third grade was 25 points higher than free lunch students in both math

and reading.

The next question to be asked was, "Do free lunch students score higher in small classes than in
regular and regular/aide classes?” Tables F-2 through F-6 provide an affirnative answer in all
grades and all locations with four exceptions. Free lunch students scored higher in urban reading
second grade regular/aide and third grade regular; rural math first grade regular/aide and second
grade regular/aide. Based on this information the difference between free-lunch and non-free
lunch students’ scores in small classes should be less than the difference between free lunch
and non-free lunch students in regular classes and also in regular/aide classes. The difference
was less in all grade levels except first grade. In the first grade regular class the difference was
.7 points less than the small class difference and in the regular/aide the difference was 1.8 less

than the small class difference.
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Table F-2

A Comparison of Stanford Achlevement Total Reading and Math Scaled Score Average
for Free Lunch and Non-Free Lunch Students by Grade Level by Class Type

READING
SMALL

Grade  Free Lunch Non-Free Lunch Difference
K 432.0 (N=819) 448.2 (N=912) 16.2
1 508.5 (N=856) 549.4 (N=929) 40.9
2 574.4 (N=806) 604.0 (N=927) 29.6

3 608.1 (N=872) 632.0 (N=996) 23.9

MATH
SMALL

Grade  Freelunch  Non-Free Lunch Difference
K  478.8 (N=828) 502.0 (N=912) 23.2
1 523.5 (N=883) 552.5 (N=949) 29.0
2 572.0 (N=803) 598.5 (N=925) 26.5

3 609.8 (N=8B4) 633.9 (N=1007) 24.1

REGULAR
Free Lunch Non-Free Lunch  Difference
4255 (N=950) 443.0 (N=1051) 17.5
494.4 (N=1242) 534.6(N=1145) 40.2
562.4 (N=1006) 596.6 (N=8962) 322

599.7 (N=872) 6253 (N=869) 25.6

REGULAR
Free Lunch Non-Free Lunch Diﬂerehce

4714 (N=963) 493.8(N=1064) 22.4

512.0 (N=1291) 540.2(N=1167) 28.2

563.7 (N=1005) 591.9 (N=962) 28.2

604.6 (N=888) 6280 (N=871) 23.4

REGULAR/AIDE
Free Lunch Non-Free Lunch Difference
427.2 (N=1018) 443.7 (N=1018) 16:.=5
502.0 (N=1047) 541.1(N=1013) 39.1
565.7 (N=1057) 599.9 (N=1067) 34.2

600.4 (N=1097) 626.1 (N=1119) 25.7

REGULAR/AIDE
Free Lunch Non-Free Lunch Difference
470.8 (N=1030) 494.5(N=1039) 23.7
516.8 (N=1097) 543.2 (N=1066) 26.4
565.1 (N=1054) 592.1 (N=1066) 27.0

602.1 (N=1120) 629.1 (N=1132) 27.0



Table F-3

A Comparison of Stanford Achlevement Total Reading and Math Scaled Score Average for
Inner-City FreeLunchand Non-FreeLunch Students by Grade Level by Class Type

READING
SMALL

Grade Free Lunch Non-Free Lunch
K 429.9 (N=316) 4405 (N=46)

1 498.1 (N=321)501.6(N=47)

262

2 565.2 (N=305) 583.2 (N=58)
3 604.8 (N=315) 618.0 (N=42)

MATH
SMALL

Grade  Freelunch  Non-Free Lunch
K 4758 (N=319) 490.0 (N=45)
1 5165 (N=322) 519.3 (N=47)
2  564.4 (N=303) 582.4 (N=57)

3 607.4 (N=315) 621.3 (N=41)

Difference
10.6
35
18.0

13.2

Difference
14.2

28
18.0

139

REGULAR

Free Lunch Non-Free Lunch

4232 (N=389) 4329 (N=60)

480.0 (N=496) 517.7 (N=43)

5403 (N=424) 557.4 (N=26)

500.0 (N=338) 611.1 (N=32)

REGULAR

Free Lunch Non-Free Lunch

4664 (N=399) 4775 (N=60)

5022 (N=500) 524.1 (N=43)

5551 (N=425) 5714 (N=26)

596.7 (N=336) 612.0 (N=32)

Ditference
9.7
37.7
8.1

211

Difference
111
21.9
183

153

REGULAR/AIDE
Free Lunch Non-Free Lunch
427.6 (N=435) 438.0 (N=39)
4848 (N=373) 5237 (N=26)
553.2 (N=196) 580.7 (N=42)

5928 (N=431) 614.6 (N=43)

REGULAR/AIDE
Free Lunch Non-Free Lunch
465.6 (N=438) 486.3 (N=39)
506.8 (N=377) 529.7 (N=26)
554.7 (N=423) 582.4 (N=42)

594.8 (N=426) 6149 (N=43)

Differance
10.4
39.1
27.5

21.8

Difference
20.7
229
27.7
201
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READING
SMALL

Grade  Freelunch  Non-Free Lunch Difference
K 437.8 (N=107) 449.5 (N=294) 117
1 517.8 (N=133) 550.3 (N=301) 32.5
2 572.2 (N=155) 600.1 (N=300) 27.9

3 603.7 (N=144) 630.5 (N=302) 26.8

MATH
SMALL

Grade  Freelunch  Non-FreaLunch Difference
K 4847 (N=110) 500.4 (N=309) 15.7
1 5257 (N=135) 554.0 (N=302) 283
2 572.2 (N=155) 597.5 (N=299) 25.0
3 601.3 (N=144) 633.6 (N=299) 332.3

Table F4

A Comparison of Stanford Achlevement Total Reading and Math Scaled Score Average for
Suburban FreeLunch and Non-Free Lunch Students by Grade Level by Class Type

Free Lunch

4258
499.7
563.1

598.0

(N=109)
(N=227)
(N=160)
(N=179)

Free Lunch

485.0
5125
554.6

599.5

(N=110)
(N=233)
(N=166)
(N=178)

REGULAR

Non-Free Lunch  Ditference

445.7 (N=289)
529.3 (N=383)
592.9 (N=338)
6239 (N=332)

REGULAR
Non-Free Lunch Difference

498.4 (N=297)
537.5 (N=389)
585.2 (N=339)
625.7 (N=319)

19.9
29.6
29.8

259

134
25.0
30.8

26.2

REGULAR/AIDE
Free Lunch Non-Free Lunch Difference
427.0 (N=121) 4435 (N=326) 16.5
494.7 (N=151) 5358 (N=310) 41.1
553.5 (N=195) 5952 (N=365) 41.7
599.1 (N=205) 626.4 (N=355) 27.3

REGULAR/AIDE
Free Lunch Non-Free Lunch Difference
4788 (N=125) 497.9 (N=341) 19.1
507.9 (N=153) 537.0 (N=316) 29.1
549.6 (N=195) 584.1 (N=363) 345
596.8 (N=206) 627.0 (N=331) 27.3



READING
SMALL

TableF-5

A Comparison of Stanford Achlevement Total Reading and Math Scaled Score Average for
ural Free Lunch and Non-Free Lunch Students by Grade Level by Class Type

Grade Free Lunch Non-Free Lunch Ditference Free Lunch

K 432.3 (N=329) 447.0 (N=472) 14.7 4278

1 515.7 (N=810) 5519 (N=323) 36.2 506.4

YA

2 584.0 (N=292) 609.0 (N=490) 25.0 575.1

3 612.7 (N=344) 633.1 (N=557) 20.4 609.7

MATH
SMALL

(N=398)
(N=434)
(N=377)
(N=317)

Grade Free Lunch Non-Free Lunch Difference Free Lunch

K 481.4 (N=331) 503.4 (N=472) 22.0 473.7

1 520.3 (N=345) 552.7 (N=507) 234 5216

2 580.7 (N=291) 601.0 (N=430) 20.3 5774
3 615.0 (N=356) 634.1 (N=572) 19.1 6145

. . . _ . I - -3 i DY . .,\

(N=398)
(N=490)
(N=375)
(N=338)

REGULAR

Non-Free Lunch  Difference

4416 (N=603)
538.3 (N=611)
- 600.5 (N=558)
627.8 (N=486)

REGULAR
Non-Free Lunch Difference

4928 (N=606)
5422 (N=627)
597.4 (N=557)

631.2 (N=491)

138
31.9
25.4

18.1

19.1
20.6
20.0
16.7

REGULAR/AIDE

Free Lunch
4275 (N=368)
520.9 (N=404)
583.1 (N=381)
609.3 (N=373)

Non-Free Lunch  Difference

443.0 (N=549)
544.2 (N=579)
603.0 (N=593)

627.2 (N=631)

REGULAR/AIDE

Free Lunch
474.8 (N=372)
530.9 (N=447)
584.3 (N=381)

611.7 (N=400)

15.5
23.3
19.9

17.9

Non-Free Lunch  Difference

495.0 (N=553)
546.8 (N=597)
597.4 (N=594)
632.1 (N=648)

204
15.9
13.1

20.4
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TableF-6

A Comparison of Stanford Achlevemént Total Reading and Math Scaled Score Average for
rban Free Lunch and Non-FreeLunch Students by Grade Level by Class Type

READING
SMALL

Grade  FreeLunch  Non-Free Lunch Difference

K 431.0 (N=67) 4539 (N=100) 22.9

1 5142 (N=79) 557.8 (N=34) 436

2 581.0 (N=54) 603.3 (N=79) 223

3 609.3 (N=67) 6362 (N=35) 269
MATH

SMALL

Grade  Freelunch  Non-Free Lunch Difference
K 4705 (N=68) 5059 (N=100) 35.4

1 2372 (N=B0) 562.8 (N=93) 39.1

2 5665 (N=54) 5089 (N=79) 32.4

3 611.8 (N=67) 638.9 (N=79) 27.1

REGULAR
Free Lunch Non-Free Lunch Difference
425.0 (N=b4) 4493 (N=99) 243
504.0 (N=85) 539.3 (N=188) 35.3
577.7 (N=39) 6002 (N=40) 225
613.1 (N=35) 615.1 (N=29) 2.0

REGULAR
Free Lunch .Non-Free Lunch  Difference
463.8 (N=56) 495.6 (N=101) 31.8
5154 (N=88) 5449 (N=108) 29.5
563.7 (N=39) 5853 (N=40) 216

610.7 (N=35) 6158 (N=29) 5.1

REGULAR/AIDE

Free Lunch
4239 (N=94)
5022 (N=117)
583.1 (N=56)

Non-Free Lunch Difference
449.9(N=104)26.0
5448 (N=98) ~ 42.6

6100 (N=67) 26.9

6029 (N=88) 623.0 (N=90) 20.1
REGULAR/AIDE
Free Lunch Non-Free Lunch  Difference

468.8 (N=94)
507.3 (N=120)
566.0 (N=55)
606.3 (N=88)

4937 (N=106)2 4.9
5447 (N=99) 37.4
5351 (N=67) 16.4

622.7 (N=90) 29.1



With affirmative answers to these two questions, the next assumption is that achievement
differences between srmall classes and regular classes should be greater for free lunch students
than for non-free lunch students. In order to determine the advantage (achievement difference)
that free lunch students in small classes have over free lunch students in regular classes the
- scaled scores were compared (Table F-7). This table also includes the advantage that non-free
lunch students in small classes have over non-free lunch students in regular classes. In
kindergarten the advantage was 6.5 for the free lunch population in small over regular, while the
advantage for non-free lunch was 5.2 for the small class over the regular class. This is a very
small difference in the value of a small class for free lunch students over non-free lunch
students. In first grade the advantage was .7 in favor of the non-ree lunch regular class

students.

Table F-7

A Comparison of the Advantage of a Small Ciass over a Regular Class
for Free Lunch and Non-Free Lunch Students in Reading and Math

TOTAL READING
Total Population Inner-City Suburban Rural Urban
Grade Free Non-Free Free Non-Free Free NonFree Free NonFree Free Non-Free
6.5 5.2 6.7 76 120 .38 45 54 6.0 49
141 148 181 -161 181 21.0 9.3 136 102 185

K

1

2 120 74 159 258 9.1 7.2 8.9 8.5 33 . 341
3 84 6.7 148 69 5.7 6.6 3.0 53 3.8 211

TOTAL MATH
Total Population Inner-City Suburban Rural Urban
Grade Free Non-Free Free NonFree Free NonFree Free NonFree Free Non-Free
K 7.4 8.2 94 125 -03 2.0 7.7 10.6 6.7 103
115 123 143 48 132 165 7.7 105 8.3 179

1 .
2 8.3 66 180 110 179 123 33 3.6 28 136
3 5.2 59 -139 93 18 79 0.5 29 1.1 231

N . . .



The advantage scores were obtained by subtracting the scaled score average of the Free Lunch
students in a regular class from the score of the Free Lunch students in a small class. The
advantage score for the non-free lunch students was obtained in the same way. Tables F-2
through F-6 have the scaled scores from which these advantages were computed.

The advantage (4.6) of the small class over regular class for the free lunch students was greater
than for the non-free lunch students in second grade. It was aiso 1.7 greater in third grade. The
regular/aide produced less advantage (Table F-8) than the small class except in first grade
where the regular/aide difference was 1.1. In second grade when the small class advantage was
the highest of all, the regular/aide was at 0 and in third grade at -.1.

Table F-8

A Comparison of the Advantage of a Regular/Aide Class
over a Regular Class for Free Lunch and Non-Free Lunch
Students in Reading and Math

TOTAL READING
Total Population Inner-City Suburban Rural Urban
Grade Free NonFree Free Non-Free Free Non-Free Free Non-Free Free Non-Free

K 1.7 0.7 44 5.1 1.2 22 -03 14 -141 0.6
1 7.6 6.5 4.6 6.0 -5.0 65 145 59 18 55
2 3.3 3.3 39 233 -96 2.3 8.0 25 5.4 9.8
3 0.7 08 2.8 3.5 11 25 04 -06 -102 79

TOTAL MATH
Total Popul:ation Inner-City Suburban Rural Urban

Grade Free NonFree Free NonFree Free Non-Free Free Non-Free Free Non-Free
06 07 08 88 62 05 09 22 50 -19
48 30 46 56 -46 05 93 46 81 -02

K

1

2 14 0.2 -1.9 29 50 -4 6.9 0.0 23 9.8
3 -2.5 11 04 110 -27 13 28 0.9 4.4 6.9

297



The advantage scores were obtained by subtracting the scaled score average of the Free Lunch
students in a regular class from the score of the Free Lunch students in a regular/aide class. The
advantage score for the non-free funch students was obtained in the same way. Tables F-2
through F-6 have the scaled scores from which these advantages were computed.

When students were grouped by location and by class type, in only two instances did the regular
non-free lunch group have an advantage over the non-free kunch group in small class. In the
inner city first grade reading and math the non-free lunch regular class had an advantage score
of -16.1 in reading and -4.8 in math. In only three instances did the regular class free lunch
students have a greater advantage than the small class free lunch students: Reading in urban
schools in third grade; math in the inner city in third grade; math in suburban kindergarten.




Appendix G.
Project STAR Abstracts

ABSTRACT

JANE WRIGHT ELDRIDGE. A Study of the Relationship Between Class
Size and Teacher Absence (under the direction of DR. HELEN PATE BAIN.)

The primary purpose of this study was to investigate the relationship between teacher absence
and class sizes -- small 1:15 (X), regular 1:25 (R), and regular 1:25 with a full-time aide (Ra).
Each could vary by two pupils. The secondary purpose was to evaluate five causes of absence:
personalfamily iliness, professionalipersonal leave, and other. The third purpose was to
investigate the relationship between student achievement (Stanford Primary ) and teacher
absence.

The sample was Project STAR first grade teachers (1986-87). Analysis consisted of the ANOVA
and crosstabulation procedures to test significance between (1) three types of class size and
teacher attendance, (2) five causes of teacher absence and three types of class size, and (3)
three levels of student achievement for Mathematics and Reading and three types of class size
and teacher attendance. Crosstabulations were regrouped calculating four levels of teacher
attendance, three types of class size, and three levels of student achievement for Mathematics

and Reading.

Findings yielded no statistically significant ditference between teacher attendance and class size,
and between causes of teacher absence and class size. Personal iliness was the most
frequently used cause. Significance was found between low Mathematics achievement and
class size and teacher attendance by use of the ANOVA. Scheffe showed significance between
the (S) and (Rz). Significance was also found between low teacher attendance and class size
and student reading achievement. Comparison of the celis of both groupings of crosstabulations
of teacher attendance, class size and student achievement showed a trend of clustering low
teacher attendance with low student achievement in the (R) and (Ra) classes. The small class
(X), unaffected by teacher attendance, clustered in the higher achievement cells.

Recommendations: (1) Broader study of teacher attendance and student achievement; (2)
Exploration of ways to fight teacher absenteeism by discovering the sources of teacher
frustration and satisfaction; (3) Development of awareness program to show the results of
Project STAR and to lobby for small class size statewide.



ABSTRACT

JANET PARSONS BROWN. Teacher Attendance in Smali Size Ciasses
(under the direction of DR. PAUL MADDEN)

The primary purpose of this study was to research the attendance of kindergarten teachers in
three class size types: small classes (1:15), regular classes (1:25), and regular classes with a
full-time aide. As secondary considerations, the attendance rates for these kindergarten
teachers were also researched and compared according to the school types to which they were
assigned (inner city, rural, urban, suburban), their experience levels (0-5, 6-11, 12 or more
years), and the degrees held (bachelor's or master's or above).

There was a total of 336 kindergarten teachers assigned to 79 public schools, in 42 school
systems from all areas of Tennessee who were considered for this study. These teachers who
were participants in the Student Teacher Achievement Ratio {STAR) project during the 1985-86
school year, had been randomly assigned to one of the three class size situations. For this
research study, the number of days absent and the number of days present for this target year
were collected, and computed into an attendance rate for each teacher. No distinction was
made between the reasons for teacher absences.

The crosstabulation procedure was used to determine the distribution frequency of the teachers
among class size, school types, degrees held, and experience levels, an ANOVA statistical
procedure was used to compare the mean attendance rates for each of the categories of the
dependent variables.

The results of these statistical procedures showed no significant differences in the attendance
rates of teachers among the three categories of class size, the four school types, the two levels
of degrees held, or the three experience levels. Teachers reported feeling much lower leveis of
job-related stress in small classes. They also believed they were more effective teachers in the
small size classes.

This study concludes that while teacher attendance is not affected by class size, school type,
degrees held, or the experience level of the teacher, teachers perceive themselves as more
effective and less stressed in small classes. It is therefore recommended that further research
be conducted.
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ABSTRACT

DEBORAH A. HOLLADAY. The Effects of Small 1:15 Class Size on
Retained First Grade Students (under the direction of DR. PAUL MADDEN
and DR. HELEN PATE BAIN)

The primary purpose-of this research was to study the effects of 1:15 classes on first grade
retainees. Reading and mathematics achievement, the student's birth order, number of parents,
and attendance rates during the 1986-87 school year were the areas investigated.

They study compared first grade retainees in three 1:15 experimental (X) classes composed of
all retainees in three Project STAR (Student/Teacher Academic Ratio) schools with all other
Project STAR first grade retainees who were interspersed with other students in control classes
of 1:15 (0S), 1:25 (Or), and 1:25 with an aide (Or/a). Retainees in the (X) classes were
compared with retainees in forty-two control classes in twenty-five schools.

Data were analyzed using a one-way analysis of variance, a Scheffe Post Hoc Analysis, an
uncorrelated t test, and a crosstabulation procedure with a chi-square test of significance. A
difference that was statistically significant was found between the experimental classes and
some control classes on reading and mathematics achievement on the Stanford Achievement
Test and Basic Skills First Test at the .05 level of significance. The small (X) classes
consistently scored above the control classes of (Ox), (Or), and (Or/a).

The (X) classes were significantly higher than the (Or) classes on the SAT Reading, and higher
than (Or) and (Os) on the SAT Math. The (X) classes were significantly higher than the (Or),
(Ox), and (Or/a) on the Basic Skills First (BSF) Reading and Math results. No significant
differences were found between the small 1:15 experimental classes and student birth order,
number of parents, and rate of attendance. This research then concludes that a small 1:15 class
composed of all retainees is the most beneficial classroom setting for retained first grade
students. The study should be replicated using second grade retainees to provide further
support and evidence.
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ABSTRACT

ROSEANNE K. JACOBS. The Effects of Class Sizes of 1:15, 1:25, 125 Plus
a Full-Time Aide on Kindergarten Reading Readiness Achievement (under
the direction of DR. PAUL MADDEN and DR. HELEN BAIN.)

One hundred and forty teachers participating in the first year of Project STAR (Student Teacher
Academic Ratio) in 1985-86 submitted for 2,837 kindergarten students data indicating mastery or
non-mastery of the 25 reading readiness objectives of the Tennessee Basic Skills First program.
Project STAR is a four-year $12 million dollar longitudinal study of class size funded by the

Tennessee General Assembly.

Data were analyzed using a five-way analysis of variance and a crosstabulation procedure with a
chi-square test of significance. A statistically significant relationship was found between smalil
class size and reading readiness achievement in the total 25 tested Basic Skills and the
subcategory of the 20 comprehension skills at the .01 level of significance. The 1:15 class
mastered one more objection than the 1:25 class and .6 more of an objective than the 1:25 plus
a ful-time aide class. No significant relationship was found between classes of 1:15, 1:25, or
1:25 pluss a full-time aide and the mastery of the 5 word identification skilis. The 1:25 class was
found to be least effective in achieving reading readiness. Students achieve better in all three
types of classes when they are present over 90 percent of the time. Students in classes of 1:15
who attended 90 percent of the time showed the greatest gain. The statistically significant
relationship was found between sex, race, socioeconomic status, geographic localities, and
achievement in the three reading readiness areas analyzed. Within each variable category, the
lowest mean scores in the 25 total Basic Skills and the 20 comprehension skills were for males,
blacks, free/reduced lunch, and inner-city students in the 1225 class, and the highest scores for
this group were in the 1:15 class. R would seem from this study that it woulkd be most cost
effective if this group were in a 1:15 class.

The recommendations Include:

1. Kindergarten should be mandatory.

2. Pupliteacher ratio should be 1:15 for kindergarten
students.

3. Teachers should be trained to:
a. Utliize small group Instruction.
b. Utllize home visits and parent training to

reinforce readiness skilis.
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Appendix H.
Do Teacher Aides Improve Student Performance?*

At the time that Tennessee's legislatively mandated study of class size (Project STAR) was
being designed in 1985, the state had just begun to provide support for teacher aides in grades
K through 3. The staff of the State Department of Education and the State Board of Education
were interested in whether aides were effective in helping teachers to improve instruction and
thus improve the performance of students, so Project STAR was designed to allow the
evaluation of the effects of teacher aides, as well as small classes.

Previous Research on Teacher Aldes

There is extensive literature about the use of teacher aides and "assistant teachers” in
classrooms. The major part of the literature is descriptive, indicating how aides were used and/or
what they did, how they should be trained, and how teachers felt about them (Park, 1956; Howell
et al., 1958; Bennett & Folk, 1968; Rasp & MacQuarrie, 1986; Johnson, 1987). The literature
indicated teachers generally felt aides were helpful and that they enabled the teacher to spend
more time on instruction and less on clerical and custodial activities (monitoring recess or
lunchroom, for example). While a majority of teachers were positive about using aides and the
ways they could be helpful, several studies indicated that a small percent of teachers were
neutral or negative about them. Issues of training for aides and certification of aides were also
themes in the literature.

A few studies attempted to assess the effect of aides on student achievement in the early
elementary grades, using experimental or quasi experimental designs (Howell et al., 1958;
Bennett, 1970; Holzmiller, 1982; Handley, 1986; Jackson et al., 1985; Johnson, 1988). Two
studies found greater gains in student achievement in the classes with aides, while the other
studies found either mixed results (some tests significant, others not) or no significant pupil gains
in classes with aides. The previous research is positive on teacher reactions to aides and
teachers beliefs that a teacher aide allows them to spend more time on instruction; it is
inconclusive on whether an aide leads to higher student achievement.

Data Collection About Teacher Alde Activities

For the teacher aides, information was obtained about their years of experience, their education,
age, and sex. Teacher aides also completed a task checklist which listed 15 different activities
and asked about the amount of time spent in each activity (i.e., taking attendance and doing
reports and forms; working individually with special needs children; managing the whole class
when the teacher is away). (See Appendix C for data collection instruments.) Teachers were
also asked during their exit interviews how they used their aides and if they used them primarily
in a clerical capacity or primarily as instructional assistants.

The Use of Teacher Aldes in Project STAR

A few school systems had provided teacher aides. prior to the mid-1980s as a local decision,
locally funded. The State began to provide a teacher aide for every 75 pupils in grades 1-3 in
1984 to help teachers with the increased paperwork involved in implementing the Basic Skills
First program. Aides did not have to be certified or have college training or any specific
educational background. They were employed primarily as clerical rather than instructional
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assistants, but teachers  were allowed to assign them a variety of tasks, such as tutoring
individual children, preparing materials for class, filling out forms, and monitoring recess. There
was no state salary schedule for aides and no special training programs for them. These were
local responsibilities.

Decisions about who would be hired and what they would be paid as aides for Project STAR
were made locally, consistent with the existing patterns of local responsibility for employment of
aides. Most of the Project STAR aides received no special training in their duties, and teachers
did not have any training in how to utilize an aide effectively. Fewer than a dozen of the
kindergarten aides had written job descriptions; the aides' roles were worked out informally with
the teacher. This led to substantial variation in the way aides were used in Project STAR.

A briet orientation manual for teachers and aides on the roles and responsibilities of aides was
developed by the state and was adapted for use with the teachers and aides in Project STAR in
first, second and third grade. Teachers and aides reviewed the manual at the beginning of each
school year as a part of the Project STAR orientation program. In second and third grade a sub-
sample of 17 teachers each year got training in working with an aide as a part of the special
training program provided in STAR.

Project STAR followed the principle that participating schools should not reduce the services
available to any student. In kindergarten, regular class teachers did not have the services of the
Basic Skill First aides; this allowed the comparison of aide with no aide conditions. This was
justified because the state did not provide aides for kindergarten, only for the first three grades.
However, in grades 1, 2, and 3, the regular classes (and the small classes) were allowed to
have the part-time services of an aide. Figure 1 shows the average number of days in the month
that small, regular, and regular/aide ciasses used an aide for at least part of a day. The reguiar
classes used aides on the average for nearly 18 days a month. Since typical use was part-time,
the aide services to the regular classes are the equivalent of 25 to 33 percent of a full-time aide.
Project STAR's basic comparison is between regular classes that have aide services for 25 to 33
percent of the time and similar sized classes that have a full-time aide. This reduced the
regular/aide - regular comparison, but whether the effect of the reduction is proportional to the
amount of aide time spent in regular classes cannot be determined.

Who were the Aides and What Did They Do?

Aides had on the average about three years’' experience as an aide. With the exception of one
male aide in the third grade, they were all temale; about 70 percent were white and 30 percent
black. About 55 percent of the aides had only a high school education; another 37 percent had
some college but no degree. Between 5 and 10 percent were college graduates, and between 5
and 8 percent had previously been teachers. Some of the aides at the top end of the education
ladder were hoping to get the next teaching vacancy.

The salary varied by districts but averaged a littie more than $7,000 a year. It is not surprising
that about 60 percent of the aides listed salary as the least desirable aspect of their jobs in a
questionnaire. Two-thirds said that working with children was the most attractive thing about their
job. About 18 percent felt that the schedule was the most attractive part of the job, while
teamwork with the teacher was a top choice for about 15 percent.
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Aides in the second and third grades responded to a questionnaire that asked them to identify
how much time they spent on each of 16 different activities divided into three broad categories:
custodial (e.g., supervising children at lunch); clerical (e.g., taking attendance, grading papers for
the teacher); or instructional (e.g., tutoring individual children). The average amount of time per
week spent in each area of activities was: custodial, 4.8 hours; clerical, 10.6 hours; instructional,
7.4 hours (see Table H-1). There is a large variance around these averages which is not
surprising since teachers and aides worked out their schedules with very few guidelines.

TABLE H-1

Average Amount of Time Spent on Various Tasks
By Project STAR 3rd Grade Aides

Mean Hours Standard % ot
Type of Activity Per Week Deviation Aldes Doing
Custodial 4.8 3.28 NM%
Supervising recess 0.6 31%
Supervising lunch 3.8 84%
Other 04
Clerical 10.6 : 5.02 100%
Preparing materials for leséons
or leamning centers 23 84%
Grading papers & tests 7.1 97%
Completing forms & reports 1.2 78%
Instructional 74 510 90%
Tutoring individual children 29 72%
Working with special needs students 18 50%
Working with a reading or math group 24 70%
Teaching a lesson to the whole class 0.2 16%

Approximately 1/4 of the 30-hour week was spent in other activity.

The project supplied general guidelines for aides in grades 1, 2, and 3. These provided that: 1)
aides could not serve as substitute teachers; 2) aides were to work under the direct supervision
of the teacher; and 3) aides were not to be used for more than one hour a day in duties outside
the classroom (such as supervision of recess or lunch). The guidelines were advisory, not
regulatory. For example, about 20 percent of the aides reported that they spent more than an
hour a day in activities outside the classroom. The varation in aide activities provided an
opportunity to see it differences in what the aide did had any effect on student leaming.
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Teacher Preferences

in the year-end interview, teachers were asked whether they would prefer to have a small class
or an aide as their regular teaching condition. Several teachers gave conditional responses such
as, "it would depend on who the aide was.” There was an overall preference for small classes
rather than aides, but this depended partly on the teacher's own experience. Eighty percent of
the teachers who had a small class preferred a small class and 56 percent of the teachers who
had an aide would have preferred a small class. The teachers who had a regular class chose a
small class 71 percent of the time. Data from third grade teachers’ interviews showed that having
an aide did seem to increase teachers’ interest and enthusiasm for them.

Effects of an Aide on Student Achlevement

Students in '?egular/aide classes did not achieve at significantly higher levels than students in the
regular classes in kindergarten or grades 2 and 3 (Table H-2). In grade 1, however, students in
regular/aide classes did score significantly higher in both Total Reading and Math than did
students in the regular classes. Scores in the subtests of Reading (Word Study, Reading
Comprehension) and Math (Math Reasoning, Math Computation), and in Listening were similar
in pattern and magnitude to the Total Reading and Total Math scores each year.

Aides were less effective than small classes in enhancing student performance at each grade
level. The overall pattern of student achievement in small classes was for students in
kindergarten to outperform the regular classes, and in first grade to outperform the regular
classes by an even larger margin. Regular/aide classes had only slightly higher achievement
scores than the regular classes in kindergarten, but had almost as large a gain in achievement in
first grade as the small classes. After the first grade, the aide advantage over the regular classes
got smaller; in some comparisons regular classes outperformed regular/aide classes (see Table
H-3). The differences between aide and regular were slightly greater in reading than in math.
This is what would be expected since almost twice as much time in grades 1 and 2 was spent in
reading instruction as in math instruction.
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TABLE H-2

Mean Scale Scores and Percentiles
Stanford Achievement Test
for Small, Regular/Aide, and Regular Classes
for Reading and Math, by Grade o Z

Scale Scores Percentiles

Regular Regular
Reading Small Reguiar /Aide Small Regular /Aide
Kindergarten 440.5* 434.2 435.8 59 52 53
Grade 1 530.8* 513.1 521.2* 64 54 89
Grade 2 590.7* 578.9 583.1 62 52 56
Grade 3 620.7* 6119 614.0 61 54 56
Math
Kindergarten 491.1* 4829 483.9 67 61 62
Grade 1 539.0* 525.2 529.9° 59 47 51
Grade 2 586.5° 576.4 578.5 77 68 70
Grade 3 622.8* 615.0 616.2 75 69 69

Year-to-year comparisons of scaled scores can be made, but reading and math scaled scores cannot be compared
directly. These means are based on the total number of students at each grade level who have test scores. For reading
the n's are K=5126, One=5541, Two=5494, Three=5242. The number with math scores is 50 © 100 higher each year.
Out-of-range classes (regular and aide class with n<21, smali classes with n>17) have been excluded. The number of
aide classes in the analysis K=83, One=91, Two«98, Three=99. ("P < .01)

Table H-3 also shows average gains for low and high SES students in regular/aide and regular
classes. Since aides reported spending about a fourth of their “instructional” time working with
special needs students, this might be expected to give low SES students an advantage in gain
scores over low SES students in regular classes. In the first grade low SES students did gain
more in regular/aide classes than low SES students in regular classes, but there was an
insignificant gain for low SES students in regular/aide classes as compared with regular classes
in second grade. In third grade the low SES regular classes had larger gain scores than the
regular/aide classes. In second and third grades, the high SES students in regular classes had
bigger gains than the high SES students in the aide classes. The case that an aide helps low
SES students more than high SES students is a very weak one.
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TABLE H-3

Mean Grade-to-Grade Gain Scores
Stanford Achievement Test Reading and Math Scaled Scores
Regular and Aide Classes
Grades 1,2and 3

Total Group High SES Low SES

Test and Grade Small Regular Regular Regular Regular Regular Regular

/Aide /Aide /Aide
Reading
Grade One 91.6° 794 89.0° 933 101.3° 62.7 74.4°
Grade Two 57.0 58.4 59.4 579 56.6 58.1 62.3
Grade Three 26.6 28.2 27.1 25.7 245 31.7 30.3
Math
Grade One 453° 394 44 .4* 474 47.2 29.8 40.9°
Grade Two 451 44.0 46.9 46.2 471 40.3 45.6
Grade Three 329 343 35.2 3. 35. 34. 34.7

*p < .01 Aide Compared with Regular

Gain scores are the student's scaled score in spring of the year minus the scaled score in the
spring of the previous year. Students who had scaled scores in both years and in-range classes
were included. Total n's in reading were Grade 1 = 3577, Grade 2 = 4171, Grade 3 = 4094; n's in
math were about 60-100 higher. Number of Regular/Aide Classes in the analysis were Grade 1 =
91, Grade 2 = 98, Grade 3 = 99

One theoretical reason for a class with an aide to outperform a class without one is that the aide
can perform a number of routine tasks for the teacher, freeing the teacher to spend more time in
_ direct instruction of the students. The aide effect is indirect, freeing the teacher to teach more.

In the year-end interviews teachers were asked if there was any difference in the amount of
instructional time they spent: 60 percent of the teachers in regular classes reported they spent
the same amount of time and 20 percent said they had more time; for the regular/aide aide
classes 25 percent said they spent the same amount of time, and 71 percent said they spent
more (third grade teacher responses). if the teacher perceptions were correct, and if the time on
task research was valid, there should have been a substantial increase in student achievement
in classes with an aide. Since an increase in student achievement was only found in first grade,
teachers' beliefs that they had more time for instruction was not reflected in student achievement

results.

Logs completed by the teachers, as well as the direct observations of a sample of about 20
percent of the teachers in grades 2 and 3, did not indicate that teachers with aides were
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spending any more time-in direct instruction of the students in either reading or math than in the
regular classes. The teacher perceptions were not consistent with teacher logs or observation
data. Unfortunately, there were no teacher observations in the first grade when regular/aide
classes were outperforming the regular classes by the largest margins.

A second possible reason for a class with an aide to outperform a class without one is that the
aide could have a direct effect on student leaming, by teaching and tutoring students directly.
Aides who spent more time in instruction and less in clerical work were hypothesized to have a
positive effect on student leaming. Since there self-reports of how aides spent their time, the
percent of total time spent by aides in instruction can be related to class average achievement

gains.

There was practically no correlation between the amount of time aides spent in custodial
activities and student achievement in reading (r = .01) or math (r = .01). This is what woulkd be
expected. However, there was almost no correlation between aide time spent in instructional
activities and achievement (r = -.09 for reading and r = -.01 for math). The amount of time spent
in clerical activity also did not correlate highly with either reading achievement (r= .07) or math
achievement (r = .04). There was no evidence that the kinds of things aides did, and/or the
amount of time they spent doing them had any measurable effect on student achievement in

either reading or math.*

Training for Aldes and Student Achievement

Since school systems did not provide formal training for aides or for teachers in how to work with
aides, it might be expected that special training for teachers and their aides would lead to more
effective use of the aide, and subsequently, to improved student achievement. A three-day
preschool in-service training program (which is described in another section of the report) was
provided to a sample of 13 of the 79 schools in Project STAR for both second and third grade
teachers. There were 17 aides and teachers involved in the training in second grade and 16 in
the third grade. In the second grade, teachers worked with the aides for a half day on roles and
mutual responsibilities and expectations. Some of the training focused on ways that aides could
be most helpful to the instructional process, but the training was general in nature. In second
grade, the teachers did not know whether they would be assigned to a class with an aide at the
time they were trained. In the third grade the teachers had already been assigned to an aide
class and their aides had a tull day of training which covered roles and responsiilities and gave
more attention to the ways that an aide could be helpful in the instructional process.

Training did not make a significant difference in the achievement of aide classes in either the
second or the third grades (see Table H-4). Gain score comparisons adjust for any differences in
the beginning achievement level of the students in the trained teacher classes as compared with
the untrained teacher classes.

*Additional analyses were done of whether teacher's years of experience, position on the career
ladder, or highest degree eamed affected the way that they utilized their aides. None of these
teacher characteristics were related o the way they assigned aides.
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TABLE H-4

Effects of Training for Teachers and Aides
on Student Achievement in Reading and Math
Second and Third Grades

(Scaled Score Gains)

Test and Training Group Grade 2 Grade 3
Reading

Trained 64 26

Untrained 58 27
Math

Trained 46 32

Untrained 48 34
Discussion

The primary conclusion from Project STAR is that aides who are selected locally, untrained, and
assighed as general purpose assistants do not make a significant difference in student
achievement. The first grade was an exception for which the analysis provided no ready
explanation. The results from the other grades all show no difference in achievement in either
reading or math between the regular/aide classes and the regular classes. Considering that
regular classes had some aide assistance each year except in kindergarten, if a difference had
been found in kindergarten and not in grade 1, there would be a ready explanation. The services
of a part-time aide (24%-40 percent of the time) were as effective as the services of a full-time
aide in boosting student achievement. But in kindergarten, where there were no aides in regular
classes, the aides made no significant difference; and in grade 1, where achievement in
regular/aide classes was about 10 percent higher than in regular classes, the regular classes
had the part-time services of aides.

Lacking a good explanation of why an effect should be found in the first grade, and not in the
other grades, there is a tendency to dismiss the finding as a chance happening rather than a real
effect. There was also nearly no correlation between the amount of time the aide spent in
working with special needs students or in individual tutoring, and class average achievement.

The aide effect (aide class minus regular class) found in grade 1 was not enhanced in grades 2
and 3, but actually decreased, so that by the end of grade 3 the students who were in the aide
classes were only slightly ahead of the students in the regular classes. (See Table H-5) This
decrease is hot due to the entry of new students into the project; it also exists for the cohort of
students who were with the project all four years.
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TABLE H-5
Effect Size by Grade for Small Classes and Aide Classes

in Reading and Math
Test Subject and
Comparison Groups Kindergarten Grade 1 Grade 2 Grade 3
Small and Regular*
Total reading 21 34 .26 24
Total math 17 33 23 21
Regular/Aide - Regular**
Total Reading .05 15 A1 .05
Total Math 02 n .05 .03

* Effect Size = Small-Regular/Standard Deviation of Regular

** Effect Size = Regular Aide - Regular/Standard Deviation of Regular

The aides appeared to have made more difference in reading instruction than in math
instruction. Reading instruction in Project STAR made widespread use of reading groups, while
math instruction was primarily whole class instruction. it seems reasonable that an aide could
have been more usetul to the instructional process when work Is in smalil groups than when the
teacher is working with the whole class.

Future research on aides' effects on student learning should be directed at ways in which their
use might facilitate specific instructional processes and objectives. Based on Project STAR
results, the addition of an aide into the classroom gave the teacher heip with a lot of routines but
doesn't seem to modify the way most teachers taught or the way that they organized instruction.
Teachers telt less time pressure when they had an aide and felt that they devoted more time to
instruction, but the objective evidence did not confirm that there was much change in time
devoted to teaching. Iif the introduction of an aide was designed to achieve a specific objective
(such as more work with “at risk” students) and the aide and the teacher were both trained in
how the teacher and the aide could work together to achieve that objective, there might have
been a different finding. The addition of a general purpose aide whose role was worked out with
the teacher to meet the teacher's needs does not make much difference in student achievement
even though teachers felt the aide helped them to devote more time to instruction by freeing
thern from clerical and custodial duties.
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