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TABLE IV-1 O 
Project STAR 

Grade One Summary of Class-Size Effects Analyses, 
Using Class Mean Scores on Subtests of the SAT and SCAMIN 

Grade 1 

2 [A] Means (Rounded) for Location 
[B] Small classes significantly better than others on each measure and combined. 
[C] Small dass significantly better than others (RegularIAide classes = NS). 
[Dl Small dass advantage is slight, if any, in Rural; 10-14 points elsewhere. 
[El Small class advantage Is slight, if any, in Rural; 10-14 points elsewhere. 

Location 

Type 
Location by Type 

'Significance Levels (pe.05) are tabled 

SAT 
Standardized Stanford Achievement Test - Primary I 

<.001' 

<.001 

NS 

Word 
Study 

SCAMIN 
Self Concept and Motivation 

Motivation 

SCAMIN 
Self Concept & 

Motivation 

Standardized Stanford Achievement Test 

Reading 

<.001 

<.001 

NS 

49.7 

49.8 

50.2 

50.5 

Self 
Concept 

<.001 

<.001 

NS 

<.MI [A] 
<.MI [B] 

NS[C] 

School Type 

Inner-City 

Suburban 

Rural 

Urban 

Both Both 

Total 
Reading 

<.001 

<.001 

e.05 [El 

Word 
Study 

510 

534 

539 

535 

497 

535 

540 

538 

490 

526 

532 

529 

Total 
Reading 

Reading 
Total 

Listening 

486 

520 

525 

522 

549 

572 

573 

573 

<.MI [A] 

<.001 [Dl 

NS [C] 

Total 
Math 

Total 
Listening 

Total 
Math 

<.01 

NS 

NS 

NS 
NS 

NS 

<.01 [A] 
NS 

NS 



TABLE IV-1 1 
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 

[A] Average percent passing (founded) for location. Average percent passing (rounded) for class type. 
[B] Small classes significantly better than others on each measure (Regular1 Aide classes NS). 

, [C] Small class advantage is the same for all locations. 
[Dl Small class advantage sligM, if any for ~ r a l ;  1.4 - 2.2 in other locations. 

Reading 
Raw Score 

Location 

Type 
Location by Type 

'SignlRcance Levels (p<.05) are tabled 

Reading 
% Passing 

<.001' 

<.001 

NS 

Math 
% Passing 

School Type 

Both .:. Both 

<.001 [A] 

<.001 [B] 

NS [Dl 

Reading 
% Passing 

7 1 

86 

85 

83 

Inner-City 

Rural 

Suburban 

Urban 

c.05 

<.001 

NS 

Math 
% Passing 

Class Type 

52 

66 

66 

66 

Math 
Raw Score 

<.001 

<.OOl [B] 

NS [C] 

~ 0 0 1  

c.001 

e.05 

Reading 
% Passing 

86 

79 

8 1 

Small 

Regular 

Regular I Aide 

Math 
% Passing 

<.001 

~ 0 0 1  

NS 

69 

58 

6 1 



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 regu lar/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 I) is shown in F i r e s  IV-13 and IV- 
14. Figures IV-15 and IV-16 show the mean percent of the ESF skills mastered by STAR first 
grade students in each of the three class types. 

There is a strong, positive chss-size effect in grade one, and a positive but not particularly 
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). 
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Figure IV-8 

Project STAR 
First Grade Stanford Achievement Test 

Total Math by Class Type 
Scaled Score Percentile Rank' 

Small Regular Regular + Aide Small Regular Regular + Aide 

Stanford Primary I 
'Percentile rank is based on Stanford Multilevel Norms 



Figure IV-9 
Project STAR 

First Grade Stanford Achievement Test 
Word Study Skills by Class Type 

Scaled Score Percentile Rank' 

-- 

Small Regular Regular + Aide Small Regular Regular + Aide 

Stanford Primary I 
'Percentile rank Is based on Stanford Multilevel Norms 



- - - -  - - - r -  - - - - - - - - - -  Figure IV-10 
Project STAR 

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

Scaled Score 
. .. - ........... -. ............ .. .... I.. . . . . . .  .......................................... .............................................. _ .... . . . . . . . .  

- - - - 540 ..... ............. . . . . .  ...................................................................................... . . . . . . . . . . . .  

Percentile 
1 

Rank" 

-- IN 

Inner-City Suburban Rural Urban Inner-City Suburban Rural Urban 

Small Class 
#jpE,@:; 

Regular Class Regular Class + *ide ~ . (  !b~,!!i::,i::i,: .::;; 
Stanford Primary I 

'Percentile rank Is based on Stanford Multilevel Norms 



Figure IV-1 1 
Project STAR 

First Grade Stanford Achievement Test 
Math: Class Type by School Type 

Scaled Score Percentile Rank' 
B - "" - - - .. 1 n f l  

-- 
Inner-City Suburban Rural Urban Inner-City Suburban Rural Urban 

! a '  * aln ,!t., , 
Small Class ii #$j4&'::: Regular Class Regular Class + Aide .,. i,,?,l:a ,, :4.:;!!!,,.?.. 

Stanford Primary I 

'Percentile rank Is based on Stanford Multilevel Norms 
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Figure IV-12 

Project STAR 
First Grade Stanford Achievement Test 

Word Study Skills: Class Type by School Type 

Scaled Score Percentile Rank' 
....... ..................................... _ _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................................................... son 

Inner-City Suburban Rural Urban Inner-City Suburban Rural Urban 

Small Class Regular Class 
Stanford Primary I 

'Percentile rank Is based on Stanford Multilevel Norms 

Regular Class + Aide 



Figure IV-13 
Project STAR 

Stanford Achievement Test 
Total Reading: Class Type by Grade 

Scaled Score 

.............. . ....... ................ _ ............. ,... 530 ....... ................ a d  
Percentile Rank' 

Kindergarten First Grade Kindergarten First Grade 

Small Class Regular Class Regular Class + Aide 
Stanford SESAT l l  and Primary I 

'Percentile rank is based on Stanford Multilevel Norms 



- R - -  

Figure IV-14 
Project STAR 

Stanford Achievement Test 
Total Math: Class Type by Grade 

Scaled Score 

s 
Percentile Rank' 

Kindergarten First Grade Kindergarten First Grade 

Small Class ,4,il i#l;$;! :,,, Regular Class Regular Class + Aide 
Stanford SESAT ll and Primary I 

'Percentile rank is based on Stanford Multilevel Norms 



Figure IV-15 
Project STAR 

First Grade Basic Skills First Test 
Reading Skills Mastered by Class Type 

I Percent Mastered 

Small Regular RegularIAide 

Figure IV-16 
Project STAR 

First Grade Basic Skills ~i'rst Test 
Mathematics Skills Mastered by Class Type 

Percent Mastered 

- -  

Small Regular RegularIAide 



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 h this component made 
no diierence 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 
bngaudinal analyses and meant that cross-sectional analyses were built on the same condiiion 
(no training). 

TABLE lV-12 

Number of Districts, Schools, Students 
and Classes by Type: STAR, 2nd Grade (1 986 - 87) 

Dist. Sch. Pupils Classes 
Regu lar 

 man Regular With Aide Total 
1987-88 (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 studenk with required test ccom who enaered 2nd grade behe November. 1987. h excludes dasmc of 
he teacherr who nrceived Project STAR -. 

2. Achlevement Results 

Students in small classes continued to outperform students in regular and regular with a fult-time 
aide classes on all tests in the second grade. Although students in regular classes with a full- 
lime aide outperformed students in regular classes, the diierences were not significant. There 
were signifiint 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 m r e s  are b e s t  in the inner city schools and highest in rural 
schools. The diierence in class mean sc~res is statistically significant by kcation. The dass- 
type (school location) analysis is significant also @<.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 kcat in X dass 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 dass mean scores of students in small dasses (1:15) are consistently and 
significantly (pc.001) higher than the dass mean scores of students in both regular classes and 
regular classes with a full-time teacher aide. 

The consistency of the SAT analysis results is bolstered through the analyses of the dass 
percent passing the items on the BSF. Results in Table IV-14 show that the b e s t  percent 
passing appears in the inner dty schools and the h i i  percent passing is in the tural schools. 
This diierence by location is signifbnt for all analyses (pc.001). Dierences in the dass percent 
passw by dass type is significant (pc.05) but the class type X kcation analyses are 
consistently NS, showing that the class-type effect is constantly present wherever there were 
smaa dasses. 

The overall superiority of the performance of students in small classes on the tests used in 
STAR and the similarity of performance d students in regular dasses and regular classes with a 
f u l H i  aide are dKmn visually in Figures W-17 to W-26. F$ures IV-17 thm IV-19 present the 
mean scaled SAT sams of second grade classes on Total Reading, Total Math and Word Study 
Skills by dass type. The SAT results are shawn 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. Fwres IV-25 and IV-26 show the mean 
percent d the BSF skills mastered by students in each dass type. 

Students in small dasses in kindergarten performed better than students in regular and in 
regular with aide dasses. This %maN dass' advantage was also found consistently in grades 
one and two, as was the fkding that there were not substantial diierences between the results 
d students in regular classes and those in regular with aide classes. 

3. Summary 

The stmng, positive and educationally and statistiilly 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. Selfconcept and motivation diierences as measured by SCAMIN results tended to 
be minimal and non-significant, but students in the inner city (primarily minority students) had 
higher selfconcept scores than did students in the other three locations. 

Students in smal classes maintained their achievement advantage over students in regular 
classes in the second grade. This was ttue for aH tests of reading, math, and word study skills, 
and was true for all bcatkns. Shrdents in aide classes also maintained theiu small achievement 
advantage wer students in regular dasses in the second grade but did not increase their 
advantage. There k less consistency in the aide advantage than the small dass advantag8. A 
discussion of the magnihrde of the differences favoring the small dass condiibn appears in 
Sedion F of this chapter. 



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 

[A] Means (Rounded) for Location 
[B] Small classes significantly better than others on each measure and combined. RegularIAiie contrast always NS. 
[C] Small dass advantages are consistent for all locations. RegularIAide contrast always NS. 

'Significance Levels (pc.05) are tabled 

Location 

Type 
Location by Type 

SAT 
Standardized Stanford Achievement Test - Primary II 

<.001 [A] 

NS 

NS 

Word 
Study 

SCAMIN 
Self Concept and Motivation 

<.01 

NS 

NS [C] 

SCAMIN 

Self Concept 

Standardized Stanford Achievement Test 

NS 

NS 

NS 

<.001' 

c.001 

NS 

InnerCity 

suburban 

Rural 

Urban 

Both Motivation 

School Type 

559 

585 

596 

592 

Reading 

Self 
Concept 

c.001 

c.001 

NS 

Total 
Reading 

559 

587 

602 

595 

Both 
Total 

Reading 

Word 
Study 

559 

585 

593 

590 

e.001 

<.001 

NS 

Reading 
Total 

Listening 

48.9 

48.1 

48.0 

48.2 

575 

597 

604 

601 

Total 
Listening 

Total 
Math 

561 

579 

592 

582 

Total 
Math 

<.001 

<.001 

NS 

<.001 

<.001 

NS 

<.001 [A] 
<.001 [B] 

NS 



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 

[A] . Average percent passing (rounded) for location. Average percent passing (rounded) for class type. 
: [Bj Small class contrast significant at pc.01 for each measure and both together; Regular I Aide class contrast was NS. 

Reading 
% Passing 

'Significance Levels (pc.05) are tabled 

c.001 [A]  
<.05 [B] 

NS 

Location 

Type 
Location by Type 

Math 
% Passing Both A 

<.001' 

c.05 

NS 

<.01 

c.05 

NS 

Math 
% Passing 

School Type Class Type Reading 
# Passing 

72 

87 

80 

79 

Inner-City 

Rural 

Suburban 

Urban 

Small 

Regular 

Regular I Aide 

48 

75 

71 

67 

Reading 
Yo Passing 

Math 
Yo Passing 

71 

63 

64 

84 
77 

80 





Figure IV-18 
Project STAR 

Second Grade Stanford Achievement Test 
Total Math by Class Type 

Scaled Score Percentile Rank* 

Small Regular Regular + Aide Small Regular Regular + Aide 

Stanford Primary II 
'Percentile rank Is based on Stanford Multilevel Norms 





Figure 1\1-20 
Project STAR 

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

Scaled Score Percentile Rank' 

Inner-City Suburban Rural Urban Inner-City Suburban Rural Urban 

Small Class Regular Class Regular Class + Aide 
Primary II 

*Percentile rank is based on Stanford Multilevel Norms 



- 

Figure IV-21 
Project STAR 

Second Grade Stanford Achievement Test 
Total Math: Class Type by School Type 

Scaled Score Percentile Rank' 
A . 

m .- 
Inner-City Suburban Rural Urban Inner-City Suburban Rural Urban 

Small Class Regular Class Regular Class + Aide 
I 

Stanford Primary II 

*Percentile rank is based on Stanford Multilevel Norms 





Scaled Score 

Figure IV-23 
Project STAR 

Stanford Achievement Test 
Total Reading: Class Type by Grade 

Percentile Rank' 

Kindergarten First Grade Second Grade Kindergarten First Grade Second Grade 

Small Class Regular Class Regular Class + Aide 

Stanford SESAT II, Primary l and ll 
'Percentile rank Is based on Stanford Multilevel Norms 



Figure IV-24 
Project STAR 

Scaled Scare 

Stanford Achievement Test 
Total Math: Class Type by Grade 

Percentile Rank* 

Kindergarten First Grade Secand Grade Kindergarten First Grade Second Grade 

Small Class Regular Class Regular Class + Aide 

Stanford SESAT II, Primary l and ll 
'Percentile rank Is based on Stanford Multilevel Norms - 

w D 'm . - .  . ' - - - - 



Figure IV-25 
Project STAR 

Second Grade Basic Skills First Test 
Reading Skills Mastered by Class Type 

Percent Mastered 

Figure IV-26 
Project STAR 

Second Grade Basic Skills First Test 
Mathematics Skis Mastered by Class Type 

Percent Mastered 

Small Regular Reg ular1Aide Small Regular RegularIAide 



. . 
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 
to 6,804. In an effort to 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 also bwered 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 N-15) 

TABLE IV-15 

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

Dist. Sch. Pupils Classes 

SmaU Regular Wih Aide Total 
1988-89 (3) N N N N % N % N Yo N % 

Total 41 75 6804 139 42 89 26 107 32 335 100 
Project 

Data Used for 
Grade 3 
Analysis' 35 60 4744 110 42 68 26 85 32 263 100 

7hb indudes rbrdenk wih roqui.d tost s a f e s  who 3rd gnde bebm Nouembec. 1988. it oxdudes daues of 
bathers who mcehmd Pm@ct STAR tmining. 

2. Achievement Results 

Sections A, B and C of this chapter provide, in parallel fashion, the results of students in three 
class types (small, regular and regular with a full-time aide) on achievement tests (suMests of 
the SAT and the BSF criterion tests) and on setf~oncept and motivation as measured by the 
SCAMIN. This section presents the same results for students in grade three. The pattern of 
results established in grades K, 1 and 2 has become firmly fixed. The results for the norrned SAT 
and criterion-referenced BSF tests are essentially identical and confirmatory at aU grade levels, 
including grade three. Table IV-16 provides a summary of the third grade analyses on the 
standardiied tests. 



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

Differences in SCAMIN resuls by location are considerably more ~ f k e d  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 selfconcepts 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.001) 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 dierences favoring small classes were 
consistent across all locations. 

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



TABLE IV-16 
Project STAR 

Grade Three Summary of Class-Size Effects Analyses, 

Using Class Mean Scores o n  Subtests of the SAT and SCAMIN 

Grade 3 

[A] Means (Rounded) for Location 
[B] Small class contrast significant at p<.001 for each measure and all four combined. Regular I Aide contrast is NS for Reading, Math, and 

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

Location 

Type 
Location by Type 

'~lgnifi&ce Levels (p<.05) are tabled 

SAT 
Standardized Stanford Achievement Test - Primary Ill 

<.O0lt <.001 <.001 <.001 

e.001 e.01 <.001 <.MI 

NS NS NS NS 

Inner-City 598 603 609 622 45.5 50.1 

Suburban 61 8 61 7 625 635 43.5 48.9 

Rural 624 628' 631 640 43.8 48.9 

Uhan 61 7 616 626 632 44.3 49.3 

SCAMIN 
. Self Concept and Motivation 

All 

Four 

Total 

Reading Motivation 

Standardized Stanford Achievement Test 

<.OOl [A] 

c.001 [B] 

NS [C] 

SCAMIN 

Total 

Listening 
Self 

Concept 

~ 0 0 1  

NS 

NS 

<.001 

NS 

NS 

School Type 
Self 

Concept 

Both :., 

<.001 [A] 

NS [Dl 
NS [C] 

Total 
Listening Motivation 

Total 
Math 

Total 
Language 

Total 
Reading 

Total 
Language 

Total 
Math 



TABLE IV-17 
Project STAR 

Grade Three Summary of Class-Size Effects Analyses, 
Using Class Percent Passing (Log-odds Index) o n  the BSF Tests 

Grade 3, Criterion Referenced Basic Skills First Tests 

- 
(D : W Average percent passing (rounded) for location. Average percent passing (rounded) for class type. 

"' [B] Small dass contrast significant at p<.01 for Reading and p<.05 for Math and p<.01 for both; RegularlAide class contrast was NS. 
.,  [C] Class type differences were significant across all locations. 

Reading 
% Passing 

Location 

Type 
Location by Type 

'Significance Levels (p<.05) are tabled 

Math 
% Passing 

<.001' 

<.01 

NS 

Both 

School Type 

<.001 

NS 
NS 

<.001 [A] 

<.05 [B] 

NS [C] 

Class Type Reading 
% Passing 

55 

82 

70 

77 

Inner-City 

Rural 

Subuhan 

Urban 

Math 
% Passing 

58 

80 

74 

73 

%Passing, 
Reading 

77 

71 

70 

Small 

Regular 

Regular I Aide 

Math 

7 7 

70 

70 



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 IV-27 thru IV-36). 

The consistency of the flndlng of the small-class effect across all measures Is strlklng. 
The absence of a statistically significant teacher aide effect is consistent. Differences favoring 
inner-city students on the SCAMlN results have, by third grade, become large enough to be 
statistically significant but there is no class-size effect found for SCAMIN resuls. A discussion of 
estimates of the magnitudes of the differences for grades 1, 2 and 3 appears in the next sediin 
of this chapter. 







Figure IV-29 
Project STAR 

Third Grade Stanford Achievement Test 
Total Language by Class Type 

Scaled Score Percentile Rank' 

Small Regular Regular + Aide Small Regular Regular + Aide 

Stanford Primary Ill 
'Percentile rank is based on Stanford Multilevel Norms 





Figure IV-31 
Project STAR 

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

Scaled Score Percentile Rank* 
aa -. - - --.. - - 85 

Inner-City Suburban Rural Urban Inner-City Suburban Rural Urban 

Small Class 
#p;fi!$j;$ a;;:8,;.,: 
!q&jI#j;,:; Regular Class + Aide Regular Class ,. , ,::,,, i.:!: 9:;; 

Stanford Primary Ill 
'Percentile rank is based on Stanford Multilevel Norms 



I Figure IV-32 
Project STAR 

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

Scaled Score Percentile Rank* 

Inner-City Suburban Rural Urban Inner-City Suburban Rural 

Small Class Regular Class Regular Class + Aide 

Primary Ill 
'Percentile rank is based on Stanford Multilevel Norms 

Urban 





Figure IV-34 
Project STAR 

Stanford Achievement Test 
Total Math: Class Type by Grade 

Scaled Score 
624 ................................ ................................................................................. 

Percentile Rank' 
1 

.-- 
I 76 7 6 

Kindergarten F i  Grade Second Grade Third Grade Kindergarten Fit Grade Second Grade Third Grade 

Small Class 
,f@;<:g!;.$: 
I Regular Class + Aide Regular Class rT i! lp:.~,~:;:~fl~;Fi~.l 

Stanford SESAT II, Primary I, ll, and Ill 
*Percentile rank is based on Stanford Multilevel Norms 



Figure IV-35 
Project STAR 

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

Percent Mastered 

Small Regular RegularIAide 

Figure IV-36 
Project STAR 

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

Percent Mastered 

Small Regular RegularIAide 



F. 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 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 patterns. with the largest effect 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 smaller than the 
diiffeiences in favor of small classes but follow the same pattem as the small-class regular-class 
differences. There were almost no differences in kindergarten. 

TABLE IV-18 

Scaled Score Differences between Small and Regular 
and between RegularIAlde and Re ular Classes 
Grades K, 1,2, and 3, Project STA $1 ,1985-1 989 

Smal - Regular Regular/Aide - Regular 
K GI G2 G3 K GI  G2 G3 

Total 
Reading 6.3 16.5 11.1 9.7 4.3 7.6 1 -9 -0.4 

Total 
Mathematics 6.9 13.2 9.3 8.1 -03 4.2 1 2  -1.6 

Total 
Listening - 8.6 6.8 2.7 - 3.4 1 .O -4.4 

Since the interpretation of the importance of a difference depends on the variability of the 
measures calculated, effed sizes which are the differences between small aPld regular classes 
(or regular/aide and regular classes) divided by the standard deviation of tht regular class are 
shown. Table IV-19 provides estimates of the small class and regularlaide ::lass effect sizes. 
Table IV-19 S ~ Q W S  the effectiveness of small classes across the four-year period using each 
yeats cross-sectional data for total reading and total math. 

The effect sues show the same pattern as the difference scores, increasing froin kindergarten to 
first grade, and decreasing thereafter. This is true for both total reading and math, and for the 
regular/aide - regular conparison. 



Table IV-19 

Summary of Estimates of Small Class Effect Sizes 
on Total Reading and Total Math, Grades K-3 

Project STAR, 19851 989. 

Group Kindergarten Grade 1 Grade 2 Grade 3 

Total White .18 .25 .19 .17 
Reading Minority -25 .52 .42 .32 

ALL .21 .34 -26 .24 

Total White .20 
Mathematics Minority .09 

ALL .15 

Effed sizes are also shown for whiies and minorities. In reading, minorities show consistently 
higher resutls. The effed sizes were about twice as large for minorities as whiies in grades 1.2, 
and 3. The minority advantage in math was smaller than in reading, and in kindergarten, whites 
had a larger effed size than minorities. 

T a m  IV-20 shows passing score diierences 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 smallclass condiiion is superior for whiie 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. 

TABLE IV-20 

Differences in Avera e Percent Passing BSF Test of Reading and Math 
Between 8 mall Classes and Other STAR Classes, 

Grades 1.2, and 3 

Group Grade 1 Grade 2 Grade 3 

BSF - White 4.8OA 1.6% 4.0% 
Reading . Minority 17.3% 12.X 9.3% 

ALL 9.6% 6.9% 7.2% 

BSF - White 
Mathematics Minority 

A U  



Summary of the Principal Analyses, Grades 1-3. 

A comparison of results for grades 1, 2 and 3 provided a picture of routine consistency. The 
classes of innercity students consistently =red bwer on achievement measures than classes 
of students in the other three locations. (Note that most minority students were in the innercity 
classes.) The small dass effect was extremely strong (significant p c.001) in all contrasts. 
Students benefited from small classes wherever the small classes were located. 

The effect of a regular class with a full-time 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 
effect was not significant in grades two and three. 

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



. . 

V. The Longitudinal Analysis 

Project STAR researchers hoped that enough students would remain in the study to albw 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 bngitudinal 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 reassign 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 
bngitudiil analysis, and newly entering students would be excMed as they lacked 
kindergarten scores. Thus, researchers decided to do a bngitudinal 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, 1985-1 989' 

Groups Classes 

Schools Students Small Regular RegularIAide Total 

' In STAR in he reme ders type, tor4 yemi (K-3), a K-1 and 1-3. 
"The K-3 d y r h  tables we h Appendix F. l'hore tebles m y  be use (w gmss campariaom. Read& u e  sirnib, but 
a h e r e u e r o m e ~ a t r e t m c e s .  

To be considered in the original projected bngitudinal analysis, a student had to be in the project 
all four years, starting in kindergarten (K), be in the same dass type (small, regular or regular 
with a full-time teacher aide) for the entire projecl, and have the appropriate test scores needed 
for the analysis. The revised analyses (K-1 ,I-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. 



. . . . 

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 would remain in the 
study, in their same class types, enough students for a definitive bngitudinal result. 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 bngitudinal analysis. 
Using K-1 and 1-3 as bngitudinal 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. 

Resub of the bngitudinal analysis presented here should be treated as tentative due to the 
restricted subsamples (about one-third of the total group) in each analysis. These youngsters 
may clot be typical of the entire project population. Each subsample of students was divided into 
classes to obtain chss averages for analyses. The absolute number of students for the 
bngitudinal analysis in each of the three conditions was Small (K-1: 1140; 1-3: 891). Regular (K- 
1: 663; 1-3: 744). and RegularIAii (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 dass types). 

Tests of Slg nlflcance of Mean Difference 

Each bngitudinal analysls 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 bcatiins and 
crossed with class types. Grade dierences are the dependent variables for multivariate tests of 
the grade effect (the specific contrasts are K-1 and 1-2, 2-3) and for interadions of grade with 
kcation 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 bngitudinal data sets, making it diiarlt or 
impossible to test some effects in the corrpletely mssed design. In this analysis, schools with 
kcationlrace 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 jhe needed test scores were used to devebp the class average used in the analysis. 
(Appendix F contains the tables showing the numbers for the K-3 analysis with the 1842 
students.) 



TABLE V-2 

Deslgn for Total Class Analysls, Showlng the Source of 
Varlatlon, Emr  Tens and Degrees of Freedom, 
Longltudlnal Study: STAR 1986-1989, Grades K-1 

Source of Variation Error Term 

Grade (G) Schools by Location (S:L) 

LOCATION x GRADE (LG) 
TYPE (T) 
TYPE x GRADE (TG) 
LOCATION x TYPE x GRADE (LTG) 

S:L 
S :L 
TxS:L 
TxSF 

Degrees of Freedom 

WSS Reading Math Listening 

Schools:Locatkn (S i )  56 56 56 56 

Type x Schools (TxSF) 99 - 99 100 99 



TABLE V-3 

Design for Analysis by Race, Showing source of Variation, 
Error Terms and Degrees of Freedom, 
Longitudinal Study: STAR 198511 989 

Source of Variation Error Term 

GRADE (G) SCHOOLSxRACExLOCATlON (S:R:L) 

LOCATION x GRADE (LG) S:RL 

TYPE x GRADE (TG) TxS:R:L 

RACE (R) S:RL 

RACE x GRADE (RG) S:Rl 

LOCATION x RACE x GRADE (LRG) S:R:L 

LOCATION x TYPE x GRADE (LTG) TxS:R:L 

RACE x TYPE x GRADE (RTG) TxS:R:L 

RACE x TYPE (RT) TxS:R:L 

LOCATION x RACE x TYPE x GRADE (LRTG) TxS:RI 

Type x Schools:Race: 
Location (TxS:RL) 

Degrees of Freedom 

WSS Reading Math Listening 

60 63 63 63 



..: TABLE V 4  

Analysis of Variance Resutts Expressed as Significance Levels, 
Project STAR, Longitudinal Analysis (19851989) Showing the 

Total Class Results and the Class Resuits by Race 

I Word Study Total Total Total 
1 Skills Readina Math Listenina 
I I I I 1 

I I I I I 
(GRADE 1.01 .001 1 .O1 -001 1 - 0 1  -001 1 - 0 1  -001 
I 
I LOC X 
1 GRADE 
I 
( TYPE 
I 
I TYPE X 
1 GRADE 
I 
ILOCX 
I TYPE X 

I 
I 
I .Ol N.S. 
I 
I .Ol .00l 
I 
I 
I .05 N.S. 
I 
I 
I 

.O1 -01 

-01 .001 

.O1 N.S. 

N.S. N.S. 

.O1 -001 

N.S. N.S. 

- N.S. 

- .O1 

- N.S. 

j GRADE 1 N.S. N.S. 1 N.S. N.S. I N-S. N.S. - N.S. i [q 
J I I I I I 
I I I I 
1 RACE I - .01 I - -001 I - I 

.Ol I - I 
.Ol  I 19 

1 I I I I I 
I RACEX I I I I 
1 GRADE 1 .O1 N.S. 1 .05 N.S. 1 N.S. N.S. 1 - I 

N.S. I [GI 
I 
I RACE X 
ILOCX 
( GRADE 
I 
I RACE X 
1 TYPE 
I 
I RACE X 
I TYPE X 
( GRADE 
1 
I RACE X 
ILOCX 
I TYPE X 
( GRADE 
I 

I I I I I 
I I I I 
I -05 N.S. I N.S. N.S. I N.S. N.S. I - I 

N.S. I [GI 
I I I I I 
I I 

N.S. I - I 
N.S. 1 

I 
N.S. 1 - I 

I - N-S. I [HI 
I I I I I 
I I I I I 
I I I I 
I N.S. N.S. ( N.S. N.S. I N.S. N.S. I - I 

N.S. I [I] 
I I I I I 
I I I I I 
I I I I I 
I I I I 
I N.S. N.S. I N.S. N.S. I N.S. N.S. I - I 

N.S.. I [I] 
I I I I I 

'Results am diand on he lblbwing pages using the designations [AHIJ lp idenlify he results being dircuued 

N.S.-Not Significant; significance leds pc001. .01. or .05 repor0ed. 



Dlscusslon of the Longltudlnal 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 diierences in student growth betweenlamong the 
classes in the various kxations (Inner City, Suburban, Rural, Urban) except in total reading for 
the 1-2-3 analysis where inner-city gained significantly more from 0 1  to G2 and from G2-03 
than all other kxations. In the K-1 analysis, there were statistically signifiint gains 
betweenlamong 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 bcations was fairly similar, with a range of 77.2 to 
105.7 favoring the inner city. Inner city dass results were consistently the West and, ex- for 
K, rural classes had the highest resub. Note also (Table V-5) that the largest difference 
between inner cily score (best )  and the highest score in any given year fluctuates from 49.4 to 
24.4 with the superior gains in the inner city in G I 4 2  and G2-G3 reducing the differences. 

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

[Dl 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 smallclass advantage which originated in K neither 
increased or decreased in a statistically significant manner over the subsequent three years. 

[a There were no statistiilly significant Location x Class Type x Grade interactions on any 
measures. 

[fl Race effects (1-3) signifiint on all scales at or beyond pc.01. Whiies do better than 
minorities on all these measures. K-1 analysis was not run. 

[GI In general, grade-tograde growth in 1-3 was similar for whites (W) and minorities (M), 
although the differences for the average soores for W and M were considerably less on a l  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-tograde growth was 
the same for whites and minorities, regardless of location. 

[HI No statistiilly signifiint differential impact of small classes on whites or minorities. 

[I] There is no evidence of a differential 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 
endof-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 signifiint Race x 
Location x Class Type x Grade interation. However, since mere were only a few bcations (i-e., 
school types) that hiad both whiie and minority students, the test of this effect is based on very 
small segments of the data. 



TABLE V-5 

Total Reading Mean Scores by Location 
STAR, 19851 989 

K-1 Analysis Grades 1-2-3 Analysis 

K Gain G1 G1 Gain G2 Gain G3 Gain 
K-G1 G1 -G2 G2-G3 01 -G3 

Innerdy 433.3 58.3 491.6 496.8 67.6 564.4 38.1 602.5 105.7 
Suburban 468.1 63.6 531.7 535.8 57.1 592.9 27.5 620.4 84.6 
Rural 440.9 94.4 535.3 546.2 56.8 603.0 23.9 626.9 80.7 
Urban 447.3 89.3 536.6 542.5 53.5 596.0 23.7 619.7 772 

Longltudlnal 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 
kcations and for grade levets K-1 and 1-3 for the two measures available for bngitudinal 
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. 

Longltudlnal 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 chsses than in regular and regulartaide classes. 
Average scores for (M) are considerably higher in small classes than for (M) in the other tm, 
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 whiie students in regular and regularlaide classes. 



TABLE V-6 

Average Annual Scores, Year-to-Year Growth b Class Type and Location, 
Longltudlnal Analysis, Project STAR (19 83: 1989): Total Readlng 

SMALL REGULAR REGULAWAlDE 

I K-1 Analysk 1-2-3 Analysis K-1 Analysis 1-2-3 Analysis K-1 Analysis 1-2-3 Analysis ,. 

I 
I Suburban 448.8 545.4 545.5 599.0 626.7 436.3 518.2 531.3 592.8 617.3 435.4 527.7 526.0 583.8 614.2 

I -L 
a 
0 

Rural 444.9 542.8 548.8 606.5 631.8 439.2 526.1 540.4 598.2 623.1 437.8 536.0 547.7 602.7 624.2 

I Urban 451.3 545.7 550.1 598.7 623.7 444.3 530.7 542.4 595.7 619.6 445.4 531.6 532.9 592.7 614.5 

All 444.8 535.7 540.4 598.5 625.9 437.6 515.8 529.1 588.0 616.0 437.3 525.3 533.5 591.7 617.7 

SMALL 

Total Growth 85.5 
( 1 -3) 

REGULAR 

86.9 

REGULAWAIDE 

84.2 



TABLE V-7 

Average Annual Scores, Year-to-Year Growth b Class Ty and Location, 
Longitudinal Analysis, Project STAR (1 9 8 5.1 989): P" otal Math 

SMALL REGULAR REGULARIAIDE 

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

1 Suburban 504.2 550.0 552.3 598.3 627.1 495.9 526.8 538.6 582.7 619.8 488.2 531.2 530.8 576.3 61 1 . I  

Rural 499.4 543.6 552.1 597.6 632.1 487.0 535.6 545.5 593.9 627.2 489.7 541.1 548.3 [597.8] 628.0 
a 
a l a  Urban 500.0 547.5 548.9 585.3 617.2 487.8 536.4 [550.0] 585.2 622.6 496.7 535.4 528.6 582.5 613.4 

i All 497.5 541.8 547.0 592.4 626.0 486.5 527.2 537.7 582.9 619.4 487.1 532.7 537.1 586.4 619.3 

SMALL REGULAR REGULARIAIDE 

Total Growth 79.0 
(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, 19851989, K-1 
and 1-24 

TOTAL READING 

SMALL REGULAR REGUUWAIDE TOTAL 

K-1 Analysis 1-23 Analysis K-1 Analysis 1-2-3 Analysis K-1 Analysis 1-2-3 
Analysis K-1 Analysis 1-2-3 Analysis 

MIN 438.0 517.0 5822 612.7 419.4 504.9 559.2 596.0 423.8 498.4 569.1 
596.9 4312 509.9 575.0 605.8 

DIF 11.8 25.4 27.0 18.8 255 32.1 45.1 29.8 202 385 37.3 
29.3 15.4 29.2 32.0 22.4 

TOTAL MATH 

SMALL REGULAR REGUUWAIDE TOTAL 

K-1 Analysis 1-23 Analysis K-1 Analysis 1-2-3 Analysis K-1 Analysis 1-2-3 Analysis 
K-1 Analysis 1-23 Analysis 

MIN 485.2 524.2 530.9 577.3 613.0 481.5 507.0 517.6 554.9 597.2 476.0 
514.4 5205 567.9 602.3 481.7 515.8 523.8 567.8 605.1 

DIF 17.7 24.0 24.1 22.9 19.4 7.9 315 29.3 39.1 29.4 16.7 
26.6 25.1 26.7 23.9 13.9 27.2 26.0 28.9 23.7 



- -. 

Figure V-1 
Project STAR 

Average Annual Scaled Scores, Year-to Year Growth by Class Type 
Longitudinal Analysis, (1 985-1 989): Total Reading 

K-1 Analysis 1-2-3 Analysis 

Kindergarten First Grade First Grade Second Grade Third Grade 

small class Regular Class Regular Class + Aide 

Stanford SESAT II, Primary I, ll, and Ill 



Figure V-2 
Project STAR 

Average Annual Scaled Scores. Year-to Year Growth by Class Type 
Longitudinal Analysis, (1 985-1 989): Total Math 

K-1 Analysis 
A 

1-2-3 Analysis 

Kindergarten First Grade First Grade Second Grade Third Grade 

Small Class Regular Class Regular Class + Aide 

Stanford SESAT I I ,  Primary I ,  l l ,  and Ill 

__ . - - - r- 
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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 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) 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 signlcant 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. 



.. 

VI. Training 

A. Introduction 

One of the recurrent explanations in the literature for failure to find significant classsize effects is 
that teachers are teaching the smaller 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; Whiington, et al., 1985.) 
These studies are summatized in Robinson and Wiebols (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 a1.(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 individualitation, 
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 leam 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 l i l e  more conplex, because it involves 
defining roles and devebping a teamwork approach to the class. 

B. Project STAR Legislation 

The Project STAR legislation (Appendix A) specified that teachers should receive in-sewice 
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 iwsewice education activities. The 
Project STAR training program would be "I addiiion to' the in-sewice training they would 
normally get. Their usual training varied from school system to school system, and in some 
systems, individual schools chose what they would do. Teachers with whom we discussed the 
possibility of a training program agreed that il 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 bcal systems particiting 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. 



. . . . 
C. Background on Training 

1. Tralnlng Deslgn 

In the winter of 198687,13 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 wral schools in the training group. In 1987-88 there were 
21 small, 19 regular, and 17 regular/aide classes in the training schools. In 198889 there were 
25 small classes, 15 regular, and 17 regular/aide dasses 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. WRhin the previous three years about 
80 percent had particiied in in-service training designed to increase their ability to manage 
chssrooms and increase student learning. 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 
folkwup 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 foUowup sessions, 
one each in September, Oaober, and November. 

2. Tralnlng Cunlculurn 

Dr. Hilda Nason, an experienced trainer, devebped the curriculum for the threeday 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 w h i  l i e d  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, individualiring 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 devebped to 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 aid the evidence is that training was of uniformly high quality and that the 



content of all training sessions was camparable. In the second grade, the same curriculum was 
delivered to all teachers, regardless of whether they were going to teach a small, regular, or 
regularlaide class. Teachers had not received their dass 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. 
regularlaide, or regular) at the time of training. Aides participated in the condition-specifc day of 
training, abng with their teachers. 

A mapr 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 followup sessions of abwt an houh length each month 
during the fall at the schools or at a teacher center. In third grade there were three -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 folkwup sessions. The followup sessions were designed to help 
teachers implement their commitments to improve their teaching. The folbw-up sessions were 
individualized to respond to teacher interests and did not try to m e r  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 obsenration during the foUowup period in the fail, and one in the winter after the folkw-up 
sessbns had been completed. Trainers also did an overall evaluation of the teachers' 
implementation of the training based on their classroom visb and on their interactions with the 
teachers during the follow-up sessions. 

Obsenrations were also made of 32 teachers in Projed 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 also be made between observations made before training 
and after training of the same teachers. Finally, the design p e r -  comparison of teaching 
behavior of teachers in small dasses, 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. 

Obsenrers came to Vanderbit for a two-day training session prior to spring data colledion in 
1987. They were given manuals describing the obsenration system, classroom rating scales, and 
the data collection instruments and procedures. The observation system provided for descripie 
notes as well as for coding specific categories of teacher-student contacts and student task 
engagement. (See Evertson & Buny, 1989, for a descriptbn of the obsenratbn system.) 
Obsenrers practiced using the observation system categories by coding scripted diiiogues of 
teacher-student interactions in chss lessons, by contdbuting their own dialogues for practice, 
and by coding videotapes of actual class lessons. Throughout training, guidelines for writing 
mdescriptivev rather than 'judgmentalv or 'evaluativelf were emphadzed. At the conclusion of 



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 8W0 for the dassroom rating scales. 

Folbw-up contacts with the observers and data from the spring 1987 data collection were used 
to assess observer agreement. Observers reported little diffiwlty in using the system since the 
descriptive notes allowed them to remrd what they saw and to explain any anomalies that might 
affect their quantitative data. Prior to the data collection in fall 1987, observers returned for 
another twoday session. Approximately haw of this time was used to talk about classroom 
events that affected what they recorded. Although agreement was high, observers' scores were 
nol perfect. The primary threat to agreement appeared to be observers' faikrre to record events 
because they did not see them, not their failure to interpret obsewed events accurately. 
Observer training was conducted again h early Septe-r, 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. 

- 1 -  
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4. Assessment ot Tralnlng Effect 

To assess the effects of training. trained obsewers recorded a variety of information (0.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 h late fa1 after training (post-training comparison). A 
third observation was in the winter after a series of at least three follow-up sessions in w h i i  the 
observers met with the teachers to d i i s s  their implementation of the training wniarlum. 

One primary interest of the project is the effect of training on classroom dynamics. One way to 
address this issue is to compare the pre-training observations with the post training observations 
for those teachers who received training. But we concluded that classroom advities 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 wou# have desired. In other 
words, any differences in classroom dynamics between pre- and post- data might reflect these 
naturally occumng differences in the cycle of the school year rather than any real effect of 
training. 

Consequently, we selected eight addiiional schools whose teachers did not participate in the 
STAR training program. An effort was made to seled 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 to assess 
the effect of training by conparing the observations made of the trained and untrained (or 
comparison) teachers at the same time in the school year. The conpadson gmup 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. 



5. Class Type and Teachlng 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 regularlaide. 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. 

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 chss to which a 
teacher has been assigned-that is, do dass 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. regularlaide 
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 a d i v i  are calculated by 
computing the minutes spent in the actshUy and dividing by observation time. Effect sizes were 
then calarlated for each training group and class type. Variables with effect sizes of 3 0  or higher 
are reported. Comparisons among small, regular, and regularlaide classes are shorn 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 fall 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 dierent class types as opposed to the 
bnger term effects that migM be captured from using the winter observation data. The winter 
and fall observation data were conpared, however, and very few dierences were found for 
observation variables across the two time periods. Classroom ratings were completed at the end 
of the observation period for both math and reading lessons; therefore, there are no separate 
ratings for subjecf matter for these variables. 

The analysis of the classroom rating variables and observation variables was oonducted in three 
steps for each grade. First, the effects of the training program were determined by comparing 
training and comparison classrooms, regardless 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 regularlaide classes, regardless of training group assignment. Results are 



summarized in Tables VI-5, W;6, and VI-7. Third, interaction effects, that is, the possibility that 
the effects of training might depend on dass type, were also considered. Training and 
comparison groups were disaggregated, by class type in order to test for interaction effects. 
Signifiint interaction effects are summarized in Table VI-8. A summary of all effects is 
presented in Table VI-9. 

1. Tlme Spent In Subject Matter and Lesson Formats (Varlables 1-7) 

Class means were remarkably similar across dass types and grades, both in the amount of time 
spent in the subject matter and in lesson formats (see TabJes Vl-6 and VI-7). Ciass 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 chss can actually resutl in more time spent per student, meaning that students in small 
classes may have more turns at the chalkJmard in math and more of the teacheh attention in 
reading. 

Reading lesson formats were very similar regardless of dass type. In reading lessons. time was 
spent mainly in small group instnrctbn, with most of the lesson spent in content devebpment, 
some time spent in independent seatwork, and a much smaller amount of time spent in testing 
and giving diredions for assignments. Thkd grade classes spent more time in independent 
seatwork than second grade classes; othemrise, second and third grade reading dasses were 
very similar. 

Math lessons across dass type and training groups were different fmm reading lessons but very 
simllar to each other. Small gmps were rarely used in math instruction. Most math lesson time 
was spent in content development, with bnger periods of time spent in independent seatwork in 
math than in reading. These differences in inst~ctional formal could contrikrte to the difference 
in findings 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 formal in math and reading in the second grade (Table VI-3 and VI4). 
Trained second grade teachers spent signlicantly more time in content devebpment in both 
reading and math than comparison teachers. In reading, trained teachers spent less time in 
small gmup 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 dasses. 

2. Teacher-Student Contacts (Variables 829) 

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

In third grade math, more of the total contacts were teacher-initiied in regular classes than in 
small classes. These findings inply that students initiated more contacts in small classes than in 
regular classes. Means for variable 10 (TaMe VI-7) support this possibility, atlhough the 
differences were not statistically signif i i .  The data do indicate that students in small dasses 
may have initiated more procedural contacts than students in regular chsses, although this 
finding was not significant (p = -10). Regular chsses also had more total academic contacts than 
regular/aide dasses and more questions than either small or regular/aide classes. 



The types of contacts teachers initiated varied in some cases by class type. For example, in third 
grade math, teachers were more likely to inliate questions and make academic contads in 
regular classes than in small dasses or regularlaide dasses. 

The same patterns described above for math were observed in third grade reading. However, 
the diierences between means are not statistically significant, with one exception. In third grade 
reading, small classes and classes with teacherss 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, bul 
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 (dired 
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 diredives. 

In addition to the direct effeds of class type and training noted. some interaction effects also 
surfaced. Training effects varied depending on class type on two variables (see T a b  Vl-8). In 
second grade math, trained teachers in small and regular classes had fewer procedural contacts 
than conparison teachers, bul trained teachers with classroom aides had more procedural 
contacts than conparison 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 diredive contacts than comparison teachers. 
These apparent interactions are important b consider because they can explain why direct 
effects of either training or class type are sometimes nonsignificant. 

3. Student Outcome Varlables (Variables 30-33) 

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

As Table Vl-8 shows, the two variables training and chss 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 effed in the second grade. 

An interaction between training and class size may have masked an effed 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 VI-8 shows that, whk there was no difference on this variable in small training or 
cornparison classes, training had opposite effects in regular classes than in dasses with teacher 
aides. Thus it appears that unique combinations of training and chss size affected the percent of 

- students waling. 



4. Classroom Rating Scales-(Varfables 1-31) 

Training appears to have been more important than dass type on the classroom rating scale 
variables, although some results of training are conflicting. There were no class type effects for 
classroom rating variables in grade 3; in grade 2, small classes received higher ratings for 
suitable traffic patterns and for greater vis'Wli (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 k r  better visibility, used effident 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 s ign l in t  training effects in the third grade were negative, an unexpeded 
result. These teachers were rated lower for their pacing of lessons, had a less taskoriented 
focus, and gave explanations and presentations that were less clear than comparison teachers. 
Trainlng for thkd grade teachers was conditiorrspecifi and training for second grade was 
general. 

5. Flndlngs from Observer Narrative Descrlptlons 

As part of the observation pmtoool, 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 thirbgrade narratives and a random selection of second- 
grade narratives yields a wealth of information about the observed dasses. 

The lack of consistent results between second and third grades prompts the question of whether 
classroom processes and curriarla between the two years are qualitatively different. For the 
most part, the dasses 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 differences are evident. Second grade training teachers used more manipuhtives of 
various types in presenting content than did second grade comparison teachers or third grade 
teachers. Second grade dasses spent mote time working thnwgh problems and worksheets as 
a class and less time in independent seatwork than did third grade classes. One reason for this 
difference 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 secondgrade 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 would 
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 sue. 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 h e s t  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 dasses, teachers took 
advantage of the h e r  numbers by meeting with the class as one large reading group. Also, 
most larger classes had several students who left during reading, presumaMy for remediatiin, 
reduclng so-called 'regulaf chsses to the sue of the smaP classes. ihi was especially 
common In the third grade. The presence of an aide made l i  differem 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. 



Wflhin 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 pmblems were assigned to be completed individually (usually while 
reading groups met). Math lessons ended when it was trme 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 liile 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, cirarlating 
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 d i i  into three reading groups. At any gwen time, one group worked with the 
aide, one group worked with the teacher, and one gmup worked on seatwork. Each group met 
with both the aide and the teacher. Thus, each student had one hour of dired reading instNdion 
rather than the usual thirty minutes. Thii was the only observed dassmom where the aide was 
used so fully. 

Content and format of the third grade lessons was surprisingly consistent across classrooms. 
Teachers clearty kept closely to the prescrbed curriculum. The shortcomings of the curriculum 
were clear. The focus in almost all classes was on tadc completion rather than on understanding 
concepts. Lessons consisted of unrelated pieces of information rather than units of meaning. 
Thii was especially evident in reading, where a typical lesson migM indude 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 fmm reading 
itself is typified by the casual comment of one teacher to the observer that her chss wasn't 
having reading today-they were going to the library insteadl 

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

6. Tralnlng and Student Achlevernent 

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-11). 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 dass 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 d~evement 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 



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 dass teachers to improve student achiivemenl any more than it helped regular 
class teachers or teachers with an aide. 

One hypothesis &.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 faidy 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 correiatbn was lower, .17 for attitude, -01 for 
participation, and .16 for commitment (second grade data). These positive correlatbns between 
attitude and commitment estimates and subsequent chss performance suggest that teachers 
with good attitudes about teaching and who are willing to make commitments to try new t h i i  
are likely to be effective teachers. Training, however, doesn't necessarily 'cause' student 
achievement; and it may be that these quaiities existed before the training. 

Trainers atso rated the t e w r s  at the end of the folbwup period on the extent to w h ' i  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 diierence In their gain scores. 

7. Dlscussbn of the Obsewatbn Resul 

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 maprity of Projed STAR teachers were experienced and about four-fiis 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 'untrained, ' 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 skiills and 
diagnosing students' learning needs. Even I the teachers benefitted from the training and were 
abJe to apply the skills that they were taught, thii might not be reflected in the test results. Tests 
focused on basics.' 

Thii, many of the teachers were not highly motivated to participate in the training. In the exit 
intenriews 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 dd not. 01 those who did say it helped 
them, several gave general answers such s 'it made me more creative: "I tried some new t h i i  



and they helped sorne.."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 studentsa test scores, less than 10 percent said yes. 

The interviews at the end of the year were in marked contrast to the very positiie teacher ratings 
of the training at the time they completed it and the initial commitment that most of the teachers 
made to try something dinerent. This suggests that training is not suffiiently reinforced, even 
when there are follow-up sessions with a skilled trainer, to get a rnaprity 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 andlor bcal 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 
devebped 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 
diierence in student achievement. 

One limitatbn to the study of wNch the investigators 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 krt not grade 3. There are predictable differences in dass processes that follow simply 
from the numbers: students are more visible; each student is more likely to get a turn more often 
during class les~ons; students do not have to wait as bng for help; students can initiie more 
contacts with teachers. 

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

Statistical findings for diierences in teacher behavior between class sizes and for trained and 
untrained teachers were not strong and formed no coherent pattern 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 insmdion occurs in these highly similar lessons. Teachers orchestrate 
a narrow, tightly wntroiied skills approach to the curriculum. There is very r i le variation from this 
model, indicating that the State Basic Skills First curriculum had the effect of making lesson 
wntent and format more uniform. While this study wntroiled for training, class size, folkwup, 
and feed back to teachers, it did not w n t d  for the nature of the curriculum, and it is dear from 
narrative descriptions that curriculum, especially in reading, exercised strong influence on the 
way teachers taught. The same lessons appeared repeatedly a w s s  classes and cross schools 
in both reading and math. Clearly these teachers were folkwing 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 questbns regarding what possible effects training or class size can be expected to have when 
the requirements of the curriculum clearly dominate the padng and structure of dassmom 
lessons. 
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Our data point up the importance of the curriculum to the type of learning we are emuraging in 
our schools. If the content we desire is a basaldriven, isolation of skills and memorization of 
fads as the core for second and third grade reading and math, then the strategies teachers have 
developed to cope with their curriculum are satisfadory. However, i f  instructional goals are to 
increase the development of higher-order th inki i  skills, creativity, and personal responsibility for 
learning, a reduced teacherlstudent ratio may be important to enable teachers to achieve these 
objectives effectively. Fewer rote tasks, more reading and writing in context, more problem- 
soking activities - all will require more teacherlstudent interaction than the present arrricutum. If 
such broad changes in learning outcomes are desired, changing class size and training teachers 
abne will not be enough; these changes must be coupled with a curriculum focused on these 
objectives. 



Table VI-1 

Teachers in Training, Comparison and Other Groups 
in Grades 2 and 3 by Ciass Types, Project STAR 

Second Grade Tralned Comparison Others Total 
1 ' - .  

SmaM 23 13 97 1 33 

Regu hr 14 10 76 100 

Regu hr/Aiie 17 9 81 107 

. - .. t - ,  

Thlrd Grade Tralnecl Comparison Others Total 



Figure VI-1 

Stanford Achievement Test 

Third Grade Total Reading: Class Type by STAR Training 
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TABLE VI-2 Means and Standard Deviations for G r a h  2 and Grade 3 Training Conditions 
Aggregated Across Claw l)pc. Classroom Rating Variables 
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TABLE VI-8. Means and Standard Deviations for Chnmom Rating, Reading and Math Variables 
Disaggrcgatcd by Training Condition and Class Type 
Variables with Signifimt Interactions @ < .lo) Only 
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TABLE VI-9. Summary of Training Effects, Class Type Effects, and Interaction Effects 
For All Classroom Rating Variables .,.. _ 
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TABLE VI-10. Summary of Training Effects, sass Type Effects, and ln~craction Effecls 
For All Reading and Math Variabla 
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Table VI-11 

Test and 
Tralnlng 

Readlng 

Second Grade 

Trained 

Not Trained 

Math 

Trained 

Not Trained 

Mean Stanford Achievement Test Scale Scores, 
for Trained and Untrained Teachers, 

by Class Type, Second and Third Grades. , 

Class Type 

Small Regular RegularlAlde 

Third Grade 

Readlng Small Regular RegularlAlde 

Trained 

Nor Trained 621.3 61 1.4 61 2.7 

Math 

Trained 622.2 617.1 61 7.7 

Not Trained 622.8 61 5.1 61 5.6 

Total 

Total 

Teachers wih  out*f-mge dasses are exduded The total induded is 303 in hird grade, and 308 in second g d .  



Table Vl-12 

Test and 
Tralnlng 

Second Grade 

Mean Stanford Achievement Test Gain Scores, 
Reading and Math for Trained and Untrained Teachers, 

by Class Type, Second and Third Grades. 

Readlng 

Trained 
Untrained 

Math 

Trained 
Untrained 

Thlrd Grade 

Readlng 

Trained 
Untrained 

Math 

Trained 
Untrained 

Class Type 

Small Regular RegularIAlde Total 

Small Regular RegularlAlde Total 



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

It is becoming increasingly clear that significant reduction of dass 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 learning changes in K-3 classrooms with 
fewer students is less clear. Relatively little 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 studentneacher 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 dasses.tend to promote the use of more 
desirable teacher practices, noting correctly, however. that smaller classes do not guarantee that 
teachers will take advantage of having fewer students and modii 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 instmion. 

In a review of nine studies using dired classroom observations to measure teaching practices in 
larger and smaller classes, Robinson and Waebols (1986) report that six shrdii found no 
signifiint difference in teaching practices and that three studies found teachers in smaller 
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 dass 
size teachers reported engaging in teaching practices that were more developmentally 
appropriate and congruent with knowledge of child devebprnent (Bredekamp, 1987). 

Project STAR results make an important contribution to the knowiedge base about the effects of 
reduced dass size and reduced studentneacher ratio on classroom processes and teacher 
behaviors. Throughout the four years of the project, data were collected regarding K-3 teacher 
grouping practices, parenthlunteer-teacher interadion, 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 
she classes, and regular size classes with a full-time aide were interviewed by consortkrm staff 
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 



experienced differently  if^ 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 sue 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 regulartaide teachers (99 kindergarten, 
107 first grade, 71 semnd 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 lntewlew procedures. , 

The primary questbn expbred indepth with each Project STAR kindergarten teacher was: If your 
experience was diierent 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 f i i  stage, teacherse 
inter-view response statements were examined to identify and define common themes. In the 
second stage, interview latements were categorized abng the dimensions of those themes. In 
the third stage a random set of responses, which had been set aside at the outset of the 
analyds, was used to check the reliability of the theme categories and the coding process. 
Examinatbn of the 328 kindergarten teacher interviews revealed 17 distind categories. Three 
categories addressed project procedures and student characteristics and are not addressed in 
this report. Fourteen categories were identitied to address teachers* percepbns of teaching 
either in a smaH class, a regular dass with no aide, or in a regular dass with a full-time aide. 
Each category is described below. 

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

Physical environment - Describes features of the classroom physical environment. Refers to 
amount and use of classroom space, furniture amngement, heat, light, noise level, and traffic 
pattern. 

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

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

Enrichment Adiwities - Refers to those experiences and people that provide student learning 
opportunities other than the usual classroom instnrctional adivities; examples indude: 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 
enrichmentacthrities. 



Classroom management - .Refers to student problem behavior. and indudes 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 altitude toward w o k  as a teacher - Refers to having a positiie 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. 

:i 

Amount or rate of student progress - Refers to amount of material covered and how quickly 
students grasped the material.':lnckrdes 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 
d aide or aide duties, and aide characteristics. 

.. ! 

Instruction - Includes 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 referems to paper-work, copying, 
duplicating, stapling, record keeping, collecting money, etc. 

Individual attention to students - Refers to oneonone attention or instruction to children. 
IncMes references to reteaching and reinforcement of content as well as student counseling. 

b. Flrst Through Thlrd Grade Teacher Intenflew Procedures 

The second year (first grade) interview schedule included the fourteen themes identified from the 
kindergarten inte~ews. All first grade teachers were also asked to identify any additional 
differences not covered in the 14 areas; however, no further diierences emerged. 

The third year (second grade) interview schedule was devebped 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 
dierences, 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) ab i l i  to 
match level of instruction to the ability of individual students, (0) 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 instmaion research 
literature. The fourth year (third grade) interview schedule contained a combination of all unique 
dimensions identified and employed in the earlier kindergarten through second grade interview 
schedules. 



2. An Overview of .Project STAR K-3 Teacher Exit Interview Responses 

Small, regular, and regularlaide teachers' perceptions of how their experiences differed were 
highly consistent from grade level to grade level. W~th few exceptions, the differences reported 
by K-3 small and regularlaide 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 regularlaide class teachers explained how having a full-time 
teacheh aide accounted for the differences they experienced. 4 L .  

- 
The following sections of this chapter present only a summary report of the more detailed 
kindergarten, first, second, and third gtade Project STAR Teacher Exit Interviews. More detailed 
presentations of the Project STAR teacher interviews are availabkdn other reports (Achilles, et 
al., 1987; Johnston, 1989a. 1989b). ,.== .3 T 

... ". 

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

. .. 

Regular class Project STAR teachers were interviewed each year abng with small and 
regularlaide 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 prow 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 teachi.  The differences that were described by the K-3 regular 
chss 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 regularlaide classes 
was a strong feature of the Project STAR research design. However, for many schools this 
design feature mandated changes in traditional patterns and pradices 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 dasses were now faced with teaching chsses that were a 
heterogeneous mix of bw, 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 dasses containing middle and bw 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 I 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 lntroductlon to Small and ReguiarlaMe Class Teacher Perceptkns 

Small and regularlaide class K-3 teacher exit interviews (1986-89) pmvide useful insights into 
two related and fundamental aspects of life in primary grades: the process of instruction and the 
classroom learning environment. When teachers were asked how their experience teaching a 
small or a regularlaide class differed from their experience teaching a regular class, they talked 
about Instructional time in relation to rate of student progress, instructional pacing, instructional 
time on task, and demands on the teacheh available time. They talked about instructional 
processes and strategies in relation to planning, grouping, monitoring student work, 
individualizing instnrction, and using learning centers and enrichment activities. 



These teachers also described fundamental differences between the overall classroom work 
environment in small and regularlaide 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 regularlaide class teachers described two salient differences between their 
experience of instructing children in small or regularlaide dasses 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 obsewed throughout small and regularlaide class teacher interview 
responses. The amount and pace of academic content covered was the most pervasive time 
difference noted by kindergarten thrwgh third grade teachers. Most small and regularlaide class 
teachers reported covering required content faster and covering more content than they had 
been abk 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 bok things up in the dictionary or encydopedia or that they could spend 
more time discussing a topic with more children having an opportunity to participate. 

a. Varlety and approp-teness of leamlng opponunttles. 

Small and regularlaide class teachers d i v e r e d  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 firsthand learning activities, including 
learning centers, matNscience and healh experiments, and social studies projects. They also 
frequently cited using more enrichment activities such as creative writing, music, art, drama, 
newspapers in the classroom, and supplemental activities inckrded 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 diissions with children, spending the time necessary to insure that each ch i i  
understood the material, having more opportunities for children to work at the board, and making 
greater use of reference materials when appropriate. 

Regularlaide class teachers explained that the aide could he@ provision, monitor, supervise, and 
clean up projects, hands-on activities, and learning centers. Small class teachers related haw 
having fewer children meant that implementing such projects was mom manageable, that 
increased available space allowed more movement and student interaction, and that monitoring 
and supewision of these learning activities was easier. Both small and regularlaide class 
teachers fell that having either fewer children or a full-time aide made it easier and less risky to 
provide a wider range of devebprnentally appropriate learning opportunities for primary grade 
children. 

Increased opportunities for more individualbed instruction emerged as a second dominant 
theme when small and regularlaide class'teachers talked about differences between teaching in 
a small or regularlaide class and teaching in a regular class. These differences became 



apparent as teachers described instructional processes and strategies in relation to planning, 
grouping, monitoring student work, and using learning centers and enrichment adivities. 

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

Teachers reported that with fewer children or with a full-time aide, instNction took less time 
because students were more on task and could get help quiddy when needed. Teachers 
attributed this difference to increased ability to monitor student behavior and academic progress, 
describing how management and supewision was easier with fewer children or with a full-time 
aide. Teachers reported having a better sense of what was going on in the dassroom, of what 
children were or were not doing. Reguhrlaide dass teachers. in particular, felt they were able to 
deliver unhurried assistance if a child needed it. because the aide was available to 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 chius level 
and instructional needs. 

(1.) Plannlng and grouplng for Instnrctlon. 

Most small and regularlaide class teachers reported no difference between planning for a small 
or regularlaide dass compared to a regular class, though a few reported spending less time in 
planning. Several small class teachers reported spending more time planning because the class 
was constantly progressing and needed fresh challenges. Similarly, several regularlaide class 
teachers reported spending more time planning the aide's work, in addition to their own. Most 
small chss teachers reported using fewer reading groups and i n d i e d  tnat this made tlme 
available for other activities. Small and regularlaide class teachers also reported that, more often 
than in the past, they formed impromptu or specialized groups to better meet more learning 
levels. 

Reguhrlaide dass 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 i n d i a l s  and 
smal groups of children who were having diffiihy mastering the objedives. Teachers noted that 
the aide's assistance with clerical and administrative tasks alkwed them more time to work with 
groups. The aides also albwed teachers bnger and more unintermpted periods of small group 
instruction by monitoring the rest of the class while the teacher worked with the grwp. 

(2.) Monltorlng and evaluating student learning. 

Most small and regularlaide chss 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 
offered was that with fewer children or a full-time aide, teachers could check papers on the spot 
and then give each child immediate feedback. Diicult content could be retaught to individuals or 
smaY ad hoc groups as needed. Similarly, with fewer children or an aide in the classroom, 
teachers were able to monitor children's work more cbsely 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 chius 
progress based on daily work and their individual interadions with each student. 



In most cases small and regularlaide 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 conneded 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 Wds have come to exped 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 ,mst regularlaide class teachers reported that they had a better sense of individual 
student progress, a few regular/aide teachers expressed a contrasting concern. 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 chi. 

(3.) Matchlng lnstructlonal and student ability levels. 

In general, small and regularlaide 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 taugM 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 h the past, so matching the level of instnrction was not difficult. 
Small class teachers reported that in particular 1 was easier to i n d i a l h e  instnrdion for 
students having learning 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 teachefs 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 instmction and their own ability level by 
demanding help i f  they were having trouble. 

Regularlaide class teachers described an improved match as a result of the a*& working one-te 
one with children who were having difficulty learning. They described how the aide contrSkrted to 
an improved instructional match thmugh increased use of learning centers and enrichment 
activities. Reguhrlaide dass 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 supenrise and 
monitor the class allowed the teacher to work oneonone or in small ad hoc groups wlh children 
who were experiencing difficulties. Finally, regularlaide chss teachers described how the 
presence of the aide provided more detailed knowledge of each chikj's a b i l i  level, thus allowing 
a more precise match of assignments and ability. 



(4.) Teacher-student e d e m k  Interactkn. 

Most small and regulartaide 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 dass 
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 inhbied. 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 smal classes as more curious, 
enthusiastic, and eager to part ici ie than were children in their regular classes. Several 
teachers noted that this was particularly the case h their kw achieving reading gmup. 

Some regularlaide chss teachers related that having two adults in the dassroom 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 knowledge of 
children as individuals. Some regulartaide class teachers explained that the instructional time 
spent with children was more concentrated because having the aide in the claswoom meant that 
behavior was better and therefore the teacher could devote undivided attention to those children 
she was teaching. 

(5.) Leamlng centers and enrichment actlvltb. 

Small and reguiartaide class teachers reported providing children with learning opportunities 
beyond 'traditional whole group and seatwork inst~ctional patterns more often than they had 
been able to provide when teaching a regular dass. In particular, they described using more 
learning centers and implementing activities such as cooking, speaal art, music, drama. field 
trips, science and math experiments and demonstrations, studies pmjects, creative 
writing, and parent or volunteer speakers from the community. They also reported making more 
use of supplemental instnrctional materials and enrichment act*Mes provided in the adopted 
reading and math textbooks. Teachers appeared to be more willing to implement complex or 
messy activiiies because more classnmm space was avaihble or because they, or they and the 
aide. could adequately monitor and supervise the activily. 

Small and regularlaide class teachers also reported having time to make more use of learning 
centers than they could in a regular class. Smal class teachers noted that with fewer children, 
each child could go to centers more often and stay for bnger periods of time. They observed that 
the quality of time children spent in centers was better than before, children were not as nrshed, 
there was more available space, and there were fewer children to share limited materials. These 
condiions contributed to less fridiin and fewer d i i i n e  pFoblems during center work. 
Moreover, smal and regularlaide class teachers reported improved ability to monitor and 
supervise children woddng in centers. 

4. The Learning Environment in Small and RegularIAide Classes 

Teachers experienced fundamental differences in the physical. social, and emotional dassroom 
work environment in small or regularlaide classes as compared to their experience in regular 
classes. They told interviewers about the classroom's physical environment, inte~personal 



relations among teacher and $tudents, parent relations, classroom management, and their own 
morale as teachers. Dierences 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 regularlaide class teacher perceptions of their classroom environment. 

a. Interpersonal relations. 

Small and regularlaide class teachers indicated that they had better knowledge of children as 
individuals, their families and their home baaground; that their relations with children were 
improved; and that children's relations with each other were more poslive., Teachers reported 
that more time was available to listen to children, and to leam about their personal l ies  and 
concerns. Conversely, teachers also perceived that children knew more about the teacher as an 
individual with a hiiory, interests, and a life outside of school. Teachers reported feeling more 
lice a part of the dass. 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 dass 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 to 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 Projed STAR'S within-school research design meant that children 
attending small schools serving stable school populations spent four years in a small class with 
essentially the same. fiieen or so classmates. It cwld be argued that the cbseness 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 secqnd and third 
grade teachers reported that when the small class membership had remained essentially intad 
for three or four years, children often did not get abng 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 reguhrlaide class teachers were ovemhelming 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 talk about a personal matter. 

b. Classroom Physlcal Emrlronment. 

Small class teachers identifii increased dassroom space, better use of classroom space, and 
bwer noise levels when describing the differences between teaching in a small size and in a 
regular size class. Teachers referred generally to "more spacea, reporting that they kept the 



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 allwing children more freedom to move about the room than they had in a regular sue 
class. 

When small class teachers spoke in detail about how they utilized the increased space, they 
frequently reported providing more actwi/interest/leaming centers, as well as increased space 
for children to work on the fbor for art projects, games, reading, and for increased opportunitiis 
for children to work in partners and small groups for independent, cooperative learning. They 
variously described bwer noise levels in the classroom, higher levels of produdive noise, and 
their own *MCreased tolerance for noise and movement. 

RegularJaide class teachers reported that the aide helped to better manage available classroom 
space by monitoring and directing the traffic flow while the teacher was engaged in instruction. 
Several teachers noted that the noise level was bwer 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 resulted in higher noise levels. 
Some perceived this to be a d i c t i o n ;  others did not mind since it was produdive noise. 

c. Managlng the behavkral envl~~nment. 

Both small and regularlaid8 class teachers reported striking differences in managing classroom 
rules, procedures, and student behavior in contrast to teaching in regular dasses. The 
overwhelming comment was that classroom management was easier and that there were fewer 
behavior problems than in a regular sue 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. Wtth fewer children teachers reported they 
could respond faster and that their response was more considered and individualized. Teachers 
felt more proadwe and less readive. Reguhrlaide class teachers attributed differences in 
chssroom management to having a full-time aide who could provide more attention to children 
while the teacher was engaged in instnrdbn. Teachers felt 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 proMems could be dealt with 
immediately rather than having to wait for a break in chss instruction. 

d. Quallty of teacher work Ilk. 

Teachers reported dierences in their morale and work attitudes when teaching in small and 
regularlaide 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 instrudion completed. They felt more satisfied because they were able to interad 
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 devekpmentally appmpriate approaches. Their satisfactbn 
extended to their home life, with many teachen reporting that they did not take as much work 
home as they had when teaching a regular class. In sum, small and regularlaide class teachers 
felt as though they could accomplish more using more desirable methods than they cwld when 
teaching in a regular class. 



5. Conclusions From Teacher Exit Interviews 

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

Inproved individualization instruction also emerged as a dominant theme in teachers' 
perceptions of d i e r e w s  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 learning, opportunities for more 
immediate and more individualiied 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 regularlaide class teachers perceived that they had a more detailed 
knowledge of each chiWs needs as a learner, and the necessary time to meet individual 
learneh needs using a variety of instructional approaches. Small class size or the presence of a 
fu l l - t i  teacher's aide fostered the increased use of learning approaches generally considered 
by educators to be hiihly desirable primary grade practices. 

S i n i f i n t  reduction of class size. or the addiiion of a full-time teachefs aide also made positiie 
changes in the physical, soaal, and emotional environments in primary grade classrooms. 
Classrooms were more pleasant for both teachers and students. Teachers and students were 
under less stress and learning owned in a more relaxed atmosphere. Students were less likely 
to get bst in the crowd and were more likely to have their own unique needs met by adults who 
understood them as individuals. The extent to whim teachers, aides, and children were friendly, 
supportive, and trusting of one another was an indication of the peer cohesion of children and 
the espril de corps of the group as a whole (Johnston 8 Davis, 1989). Further this dimension is 
an ind i io r  of classroom morale and the sense of team spirit that is characteristic of effective 
elementary schools. 

6. Teacher Grouping Practices 

1. Data Collection Procedures 

Grouping practices'of all Project STAR K-3 teachers were expbred 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 arranged children in 
groups for instruction: in what subjects children were grouped on a regular 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 regularlaide class teachers' 
instrudinal grouping practices. K-3 teachers, regardless of class type, continued to fonn small 
instructional groups for teaching reading whereas math instruction was generally carried out with 
the whole class. Given Tennessee's hiihly structured. state mandated basic skills curriculum 
and commitant teacher evaluation procedures, il is not surprising that traditional gouping 
practices for math and reading instruction are resistant to change as a result of reduced class 
size. 



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 regularlaide dass 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 regularlaide dass 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 children among groups throughout the year. 

Project STAR K-3 teacher responses to the Instructional Grouping Pradbs questionnaire 
provide no surprises. No significant differences in responses to the questionnaire items were 
noted among dass types. As expected, almost all teachers did group for instnrdion 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. Regularlaide class teachers had slightly more reading groups than either small or 
regular dass teachers. Small and regularlaide class teachers more frequently reported using tm, 
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, abil i  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 instnrdional 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 fundamental organization of 
classroom instnrdion is not affected by significant reduction in class sire or by the a d d i n  of 
full-time teacher aides (Cahen, et al., 1983; Mitchell, et al., 1989). Some regularlaide class 
teachers did enpby 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 math 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 cbsely 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 teacheh aide in combination 
with focused training and the opporlunity for curricular modification is not known. 

The Project STAR K-3 lnstructbnal Grouping Practices questionnaire did not address the extent 
to which teachers emQloyed tenporary or ad hoc instructional groups. However, the K-3 teacher 
exit interviews indicate that small class and regularlaide dass teachers made more frequent use 
of ad hoc instnrctional groups than they had when teaching in a regular dass. Moreover, regular 
class teachers did not report these dierences during the exit interviews. 



C. ParenWolunteer-Teacher lnteraction 

lnteraction 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 parentivolunteer involvement activities in the classroom; and the 
monthly and annual frequency of home visits. They were also asked to indicate their overall 
satisfaction 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 learning accomplishments - how frequently 
during the past full week they had made phone calls. sent notes home to parents, or held face to 
face conferences. Teachers were also asked to i n d i t e  the frequency with whim they sent 
home suggestions for activiies to be done at home or information about topics of study. No 
significant diierences were found among small, regular, and regulartaide class teacher 
responses to these items, atthough small class teachers consistently averaged slightly fewer 
contacts with parents regarding student behavior or academic performance than did regular or 
regularlaide class teachers. Simihrly, regulartaide class teachers averaged slightly more 
contacts with parents regarding classroom activiies and ways that parents could support their 
child's learning at home than did regular class or small class teachers. Most teachers. regardless 
of class type, reported that within the previous four weeks, they had sent four written 
communications about curriculum matters home to 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 differences were observed 
for those teachers (between 10-15%) who reported making such visits. 

2. ParenWolunteer Involvement in the Classroom 

Teachers indicated the monthly frequency with which parents or volunteers were involved in 
diierent 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 diierences were found among small, 
regular, and regularlaide class teacher responses to these items. It should be noted that among 
K-3 teachers overall, regularlaide 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 regulartaide 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 differences nor readily observable patterns of differences 
in parentlvolunteer-teacher interaction among small, regular, and regularlaide 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 small or regularlaide 
class teachers. Throughout the K-3 grades, having a full-time teacher aide assigned to a teacher 



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 possiMe explanation for this 
finding emerged from the teacher interview data. Small class teachers reported that they were 
better able to prevent problem behavior from happening and to solve misbehavior problems in 
class. In short. small class teachers may have not fett the need to involve parents in solving 
classroom behavior problems. 

D. Teacher Problems 

1. Data Collection 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 fie-point frequency scale (always, occasionally, never) and on a f ie-  
point Bothersome scale (extremely, 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 differences were observed between class type and teacher-pemived problems. 
For K-3 teachers, regarbless of class she, problems related to time were more frequent and 
more bothersome than other types of problems. The three problem statements, (a) I have a 
problem having enough time to teach and also to dignose and evaluate learning, (b) I have a 
problem having enough preparation time, and (c) I have a pmblem having enough free time, 
were consistently observed to be the top ranked problems both for Bothersorneness 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 student classroom behavior is the most s i g n i i i  problem area for 
teachers. The findings from Projecl STAR contradid this view of teacher problems and indicate 
that problems related to time are the most frequent and bothersome work-related problems 
pemived by these K-3 teachers. Other recent studies (Bainer, 1988; Hines Mann, Swarzman 8 
Hogan, 1988; and Manaf, 1987) also report time to be the most prominent gbbal 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 resull of a pervasive and salient focus on time and 
how best to use it in schools. Tennessee's basic skills curriculum is complex and teachers are 
held acoountable for seeing that students progress through the specified curriculum at the 
expected rate. In many Tennessee schools teachers are aocountabb to supetvisors and 
evaluators who step into their classroom and expect to 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 probtem area. 



E. Effects of Reduced Class Size on Curriculum, Instruction, and Teacher- 
Child Interactions 

Class size reduction and the use of full-time teacher aides does move curriculum in the direction 
of devebpmentally appropriate practice and away from practices considered inappropriate. The 
effect, however, appears to be limited. part i lady by the presence of a single, highly st~ctured 
curriculum organized around direct instmdion 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 leaming 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 interad with each other while engaged in learning 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 teachets aide appears to make a positive contribution to 
the developmental appropriateness of adultchii interactions in the primary grades. Wahin the 
confines of a stmctured, highly prescribed reading. language, and math basic skills cuniarlum, 
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 inst~ctional needs of the children in their classes. Small and 
regulartaide dass teachers are more to report empbying teaching strategies that are 
considered to be devebpmentally appropriate than do teachers in regular sue classes of about 
25. Small classes. and to a lesser extent, regulartaide classes foster more devebpmentally 
appropriate non-academic interpersonal interactions between aduk and children and among 
children themselves. Reduction of class size or the presence of a full-time teachets aide 
appears to have resulted in increased positive attention to children's social and emotional growth 
and development. Small and regulartaide class teachers reported that they were -re cognizant 
of children's individual social and emotional needs and problems than they had been in the past. 



VIII. Additional Findings 

The data collected in this large stirdy provided information about areas not mandated by the 
legislation. This included the effectgof class size in relation to the folbwing: retention, race, sex, 
socioeconomic status, attendance.-61 teachers, and at-risk students. 

A. Student Socioeconomic Status in Project STAR 
,. - 

In order to compare the value of small dasses for children from b w  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 approximate@ the same. These numbers remained relatively stable throughout 
the four years of the study (Table VIII-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 reguhrtaide dasses on students relative to 
their socioeconomic status can be found in Appendix F, item 1. 

Addiiional findings concerning the effect of small and reguhrtaide classes on "at risk" students is 
discussed in Appendix F. 

B. Sex Differences in Project STAR 

Primary analysis of Kindergarten and Grade 1 data included the effect of dass size on the 
performance of females and males. In kindergarten females outperformed males in kindergarten 
results on all achievement measures over all classes (-05). The differences were most 
pronounced in urban schools in reading and in inner cay in math. There was no interaction of sex 
X class type. Small classes on the average were superior to regular and regulartaide classes for 
both boys and girls. There were no sex differences on noncognitive measures. and the higher 
average noncognitiie m r e s  found in small classes were equally true for both sexes. Males 
were more variable than females in their nonoognitive 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, (pc.001). There was no signifiint 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 bcations 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. 



. - 
TABLE VIII-1 

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

Inner-Ctty 
FreeIReduced Lunch Non-Free Lunch 

Kindergarten 1,255 (88%) 
First Grade 1,242 (91%) 
Second Grade 1 3  (91%) 
Third Grade 1,183 (90%) 

Rural 
FreeIReduced Lunch NokFree Lunch 

Kindergarten 1,182 (41%) 1,723 (59%) 
First Grade 1,337 (43Ok) 1.763 (57??) 
Second Grade 1,273 (42%) 1,764 (58%) 
Third Grade 1,281 (41%) 1,830 (59%) 

Urban 
FreeIReduced Lunch Non-Free Lunch 

Kindergarten 237 (4%) 
First Grade 307 (50%) 
second Grade in ( 4 7 ~ )  
Third Grade 226 (50%) 

Suburban 
FreeIReduced Lunch 

Kindergarten 377 (27%) 
First Grade 540 (35%) 
Second Grade 586 (36%) 
Third Grade 603 ( 3 7 4  

Non-Free Lunch 



C. Race Differences in Project STAR 

The total population of Pmject STAR by race by school type by grade is found in Vlll-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 students 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 V111-2 

Numer of Students by Race by School Type by Grade 

Kindergarten 
% Whit0 

lnner City 
Suburban 
Rural 
Urban 

First Grade 
YO White 

% Minority 

% Minority 

lnner City 
Suburban 
Rural 
Urban 

Second Grade 
Yo White % Minority 

lnner City 
Suburban 
Rural 
Urban 

Third Grade 
% White % Minority 

lnner City 
Suburban 
Rural 
Urban 



Detailed analyses of STAR data included a study of the possible variable impact of class type 
(small, regular, regularlaide) on. students of different races. These analyses followed the same 
basic fonnat 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 interadions could not be tested. 
Another analyses that was not run was free lunchmn free lunch x race x locatinn. 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 bcatbns over 50 percent of the m'mrity students were on free lunch. This was true for whiles 
in only two instances. In inner city first and second grades over 50 percent of the whiies were on 
free lunch. (See Table Vlll-3.) 

TABLE Vlll-3 

Number of Students by Race by School Type by SES by Grade 

Klnderganen 
White Minority 

Free Lunch Non-Free Lunch Free Lunch Non-Free Lunch 

Inner City 50% (N=29) 50% (N=29) 96?! (N11225) 10% (N=137) 
Suburban 14% (N=l31) 86?! (N=821) 54% (N=246) 46% (N-207) 
Rural 39% (N11050) 61% (N11667) 70% (N1132) 30% (N=56) 
Urban 37?! (Ntl82) 63% (N-307) 72% (N=55) 28% (N-22) 

Flrst Grade 

Inner City 56% (N=29) 44% (Nt23) 93% (N11206) ?% (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?! (NL24) 54% (N=280) 73% (N=66) 27% (N-25) 

Second Grade 

Inner City 57% (N-25) 43% (N=19) 92% (N11253) 08% (Ntl12) 
Suburban 179'0 (N=158) 83% (N-784) 60% (N-416) 4O?h (N=272) 
Rural 40% (N=1109) 60% (N-1691) 69% (No139) 31% (N-63) 
Urban 43% (N-137) ~P/o (Nx184) 71Y0 (No36) 29% (N-15) 

Thlrd Grade 

Inner City 46% (N=19) 54% (N=22) 92% (Na1162) 08% (N=l08) 
Suburban 18% (N=168) 82% (N=767) 62% (N430) 38% (N=267) 
Rural 3% (Ntl138) 61% (N=1767) 69% (N-139) 31% (N-62) 
Urban 48% (N1194) 52% (N-214) 76% (N-32) 24% (N=11) 



On average, white students outperformed minority students on all achievement measures. There 
were no race differences in the noncognitive measures. Minority students were more 
homogeneous (less variability) than whiie students on all four achievement measures (total 
math, sounds and letters, word study skills, total reading). On achievement measures, rural 
(predominantly white) schools outperforrned 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 II. There were no differences 
between these two groups of classes on the noncognitive (self-concept) measures. It appears 
that SES is a factor when the Free LunchlNon-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 whiies 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 subuhan locations. This was the only location where minorities 
equalled or outperformed whites. In all locations a much higher percent of minorities than whiies 
were on free lunch. 

Rrst 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-whiie difference was 
largest in inner city; smaller or negligible in other locations. For subuhan schools, there was little 
if any, difference between whiies and minorities in small classes on BSF Math scores. In regular 
and regularlaide suburban classes whites outperforrned minorities. In BSF Reading, minorities in 
small subuhan classes outperformed whites in small subuhan classes but not in regular or 
regularlaide classes. Minorities outperformed whiies in small inner city classes on all BSF 
measures but, not in regular and regularlaide chsses. When minorities in small classes were 
compared with minorities in large and aide classes, the minorities in small classes in inner city 
and subuhan 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 full-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 st~idents. 

Thlrd Grade 

Whites did better than minorities on SAT reading, math, listening, and language scores. The 
smallclass advantage and all effects found for the total class app l i i  equally for white and 
minority students with three exceptions. The race difference was reduced in small and 



regularlaide classes for readirig measures. Whites did better than minorities for BSF measures. 
Again this ditference is reduced in small and aide classes. Minorities scored higher than whites 
on self concept and motivation and the self concept diierence was higher in small and 
regularlaide classes. 

Summary 

Innercity 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 subuhan 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 whiaes outperformed minorities except in subuhan small classes. 
This appeared to be a result of socioeconomic status since 80% of the minority students were on 
free lunch and only 35 Oh of the whites were on free lunch. 

D. Grade Retention in Project STAR 

Grade retention in the early elementary grades is predidive of subsequent failure to graduate. 
Although students may be retained Yor their own good,' holding them back does not enable 
them to catch up later (CPRE, 1990; Shepard & Smlh, 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 nol retained (CPRE, 1990). Doyle (1989) traced three lines of 
research back more than 50 years and could find no research resub supporting grade retention. 
Doyle reported a 1984 article in the Revlew 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, if a small dass or a regular dass with an aide can reduce grade retention. this 
can be expected to improve student performance subsequently, as well as saving the addlional 
costs involved in teaching the student for an additional year. 

In Tennessee, about 6 percent of children in the K-3 grades are retained each year (see Table 
Vlll-4). 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 b e s t  in small classes, intermediate in regular 
classes with aides. and highest in the regular classes (Table V1114). Moreover, this pattern of 
less retention in small classes was consistent across all grades. The diierence in retention rates 
between class types was statistically significant in grade 1 (x2 pc .001). The decision to retain a 
student was based on a number of factors in addiaion 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. 



Percentage 

Kindergarten 
1 st Grade 
2nd Grade 
3rd Grade 

Average over 
4 grades 

TABLE V111-4 

Percentage Retention in Grade by Class Type 

Small Regular RegularIAiie Total (N) 1985-86 

Among promoted students, the average scores were highest in small classes. This reflects the 
earlier reported finding from Project STAR that smallclasses enhance the academic 
performance of eady 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 regularlaide 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 kwest in suburban schools 
(see Table Vlll-5). Lower retention in small classes than in regular classes ocarrred in all school 
types, and regularlaide classes were in an intermediate position between small and regular 
classes. Since the patterns were quite similar in all grades and across all school 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, kwer graduation rates, bwer 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. 



TABLE Vlll-5 

Reading and Math Scale Scores of Children Retained and Promoted 
Kindergarten and Grade 3, Project STAR 

Reading Math 

Regular Regular 
Small Regular /Aide Small Regular /Aide 

Promoted 
Retained 

Difference 

Thlrd Grade 

Promoted 
Retained 

Difference 

TABLE V111-6 

First Grade Retention Percentage by School Type 
and Class Type 

School Type Small Regular RegularIAide Total 

Inner City 9.8 17.8 14.6 14.6 

Suburban 5.1 8.8 7.5 7.3 

Urban 9.4 15.0 15.9 13.7 

Rural 7.9 11.7 9.7 9.9 

Total 7.0 12.6 10.0 10.6 



E. Subsidiary Studies 

Another asped 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 Projed STAR kindergarten 
teachers. The data indicated mastery or nonmastety of the 25 reading readiness objectives of 
the Tennessee BSF program. The kwest 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 Appendi G.) 

2. Teacher attendance records were studied to detennine if class site produced a significant 
difference in a teacher's number of absences. Atthough 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. Sinifcance was found between k w  math and reading achievement 
and teacher attendance and class size (Appendix G). 



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 Projed 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 straightforwad. 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 bnger-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 albws these estimates to be 
compared with any other program or treatment that is also aimed at increased student 
performance. Levin. Ghss and Meister (1984) used this methodology to estimate costs and 
benefits of four dierent educational interventions, including reductions in dass sue. Project 
STAR estimates are calculated for both class-size reduction and the full-time aide, and these 
cost benefR ratios can be compared with estimates for any other intervention. 

2. Estimating the Cost 

The additional costs can be estimated on both a total basis for Tennessee (if kindergarten 
through grade three had dass size reduced 15 to 1 statewide) and on a per-pupil basis, which 
wouM be applicable to whatever population of students was to be included in the policy (for 
example, if class-size reduction were targeted in schools with bw-achieving students). If chss- 
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: thii adjusts the dollar costs for effects of inflation 
in future years. 

Estimating the cost of each individual student redudion in class size can also be done with thii 
methodobgy, 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 costleffediveness ratios are calculated for those class sues. The cost 
estimates can be calculated for any class sue. The effectiveness estimates can also be 
calculated on a proportional basis, alhough the study design does not albw us to say that a 
reduction from 23 to 19 would have half the effect of a redudion from 23 to 15. 



3. Teacher Aides 

Estimating the additional costs of a teacher aide is straightfoward. If the salary cost of an aide is 
$8,000 and the benefits (social security, insurance) are 12 percent, the total cost of an aide is 
$8,960. Systems pay aides at diierent 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 projed. 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 d i i e d  by $2,842, or 13.7 percent. 

If better qualifiid aides were to be enployed, 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 art 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 additiinai 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 identlies how many additional classrooms 
are available in schools now and how many would have to 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. lf 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 redudion 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 addiiional operating costs would be for the additional classroom 
teachers and the ~ d d i t i i o ~ l  cost of maintaining the space. Teacher salaries in 1988 averaged 
$23,300. When fringe bend& 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 chssroom. 

When translated to additional per pupil costs, teacher salaries would 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 addiiionai maintenance costs 
because they will vary in different systems and at diierent 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. 



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 would 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 dassroom 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 
empbyed 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 I), 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 dassmm 

Table IX-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 

$35,000 (1 987-88 costs) 
38,500 (1988-89 costs) 
44,000 (1988-89 Costs 8 
capital outlay) 



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 for reading and math scores (Stanford Achievement Test) are shown below for each year 
of the project1 in Table IX-2. 

Table 1x02 

Effect Size by Grade for Small and RegularIAides 
in Reading and Math 

Test and 
Comparison 

Small and Regular 

Total Reading 
Total Math 

Regular/Alde and Regular 

Total Reading 

Total Math 

Average of 
Kindergarten Grade 1 Grade 2 Grade 3 All Grades 

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 corrrpared to regular). 
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 effed of 
small dasses or of using teacher aides is their gain d i e d  by the gain in the regular class. The 
resutt is expressed as a percent whkh indicates the percentage that smallclass gain is greater 
than regular-class gain (see Table IX-3). A figure of less than 100 indicates that the regular 
(control) group had a larger gain score than the experimental group (elher small or regular/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 dasses), and that 
gains in subsequent years are small or slightly negative (as compared with the regular class). 
The differences (effect sues) are about the same from year-to-year because the gains obtained 
in kindergarten and grade one are maintained. 

l ~ f f e a  size is the dfferena, between he treatment group mean (the small dam a the reguk-aide dass) and the 
mml group mean (reg* W) divided by the standand deviation of he conW group. This e v s e s  h e  
expmimentel etlect in standard deviafon units. An effect she of less .25 is c o ~ i d d  mull,  an effect rite of .25 b 
-5 b amsidered moderate. and an effect the of greater Ih.n .5 is cundderod Inrge. 



. - 
Table 1x93 

Comparative Gain Scores 

Comparison 
Group and Test Grade 1 Grade 2 Grade 3 

Small and Regular 

Total Reading 
Total Math 

RegularIAlde and Regular 

Total Reading 
Total Math 

'Gain S a m  Signihcant @ p < .O1 

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 wouM be obtained. Total costs can be allocated among 
the different outcomes (reading and math) or a conposite 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 bgs 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 1x4. 

Table 1x4 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. 



Table 1x4 

Cost Effectiveness Ratios for Small and RegularIAide Classes 
in Reading and Math, 1987-88 

(Effectiveness measured by Effect Size) 

Comparison Group, Subject 
and Weighting of Cost Allocation Kindergarten Grade 1 Grade 2 Grade 3 

Math and reading equally weighted 

Small - Regular (without capital costs) 

Reading .078 
Math .063 

Small - Regular (with capital costs) 

Readim - -  - - 
Math 

RegubrfAiie - Regular 

Reading 
Math 

Math and reading proportionately weighted 

Small - Regular (without capital costs) 

Reading 
Math 

Small- Regular (with capital costs) 

Reading 
Math 

RegularfAide - Regular 

Reading 
Math 

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



9. Discussion ..- 

Many research studies estimate benefits by effect sizes,. and the cost effectiveness estimates in 
Table IX-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 .ll 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 8 Wrttbols. 
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 costeffectiveness for three other interventions: tutoring, lengthening the school 
day by one hour, and computer aided instmction (CAI). Lengthening the school day had a cost 
effectiveness ratio of .09, CAI 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 IX-4 adjusted for comparability with the LGM estimate. 



Table IX-5 

Comparison of Cost-Effectiveness Ratios for Different Interventions 

Project STAR, full-time aide 
Project STAR class size reduction from 23 to 15 
LGM dass sue reduction from 35 to 20 
LGM increasing instructional time one hour per day 
LGM conputer aided instruction 
LGM cross age tutoring 
LGM peer component 
LGM adult component 

Source: LevinGLars Meister Cost Eff-rs of F o u  Educationad Inaerventions, Center for EducaPiod Rereorch, 
Stanfad Univenity, Pmjed Report 84 A1 1 (1984) Table 4. Projed STAR cost eifectiveners ratios adjusLed br inflation 
and PYBCQQBd across reding nd math br all fwr yews. 



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 achiivement in the early elementary grades. The study was 
successful in guarding against mapr threats to validity; teachers were randomly 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 too 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 deal 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 diner 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 abilii. 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. 

6. Summary of Achievement Results 

1. Kindergarten Class Ske Effect 

STAR'S kindergarten resutts showed definite advantage for small classes in achievement but no 
signifiint 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 regularlaide 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. Flrst Grade Class-Slze Effect 

At the end of first grade, Project STAR students in small classes were outperforming students in 
regular and in regularlaide 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. Smallclass 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 h e r )  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 achievement 
but not as much as the smallclass condition.(See Figures X-1 and X-2.) 



3. Second Grade ClasSlze 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 regularlaide classes outperformed students in regular classes, the 
diierences 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 smallclass 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. Thlrd Grade Class-Slze 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 bcations (urban, rural, innercity, 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 smallclass 
effect across all measures is important. The absence of a statistically significant teacher aide 
eff e d  is consistent. 

5. Summary of the Prlnclpal 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 bwer on achievement measures than classes 
in the other three locations. (Note that most minority students and students on free lunch were 
in the innercity classes). The smallclass eff ect is extremely strong (signlicant p c.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 bcations 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 whiie and 
minority students, especialty in grade 2. The race diierence was statistically significant for all 
measures and mrltivariate sets, but not for most interactions (LxR, TRxR, TxR, LxTxR, or 
TRxTxR). 
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Figure X-1 
Project STAR 

Stanford Achievement Test 
Total Reading: Class Type by Grade 

Scaled Score Percentile Rank* 
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*Percentile rank is based on Stanford Multilevel Norms 



Figure X-2 
Project STAR 

Stanford Achievement Test 
Total Math: Class Type by Grade 

Scaled Score Percentile Rank* 
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Stanford SESAT II, Primary I, ll, and Ill 
'Percentile rank is based on Stanford Multilevel Norms 



1 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 

Eff ect/a Multi- SAT BSF Multi- SAT BSF 
Grade variateb Read Read variateb Math Math 

Location (L) K -0 1 .02 N/A . .01 .05 N/A 
1 .O1 -06 -05 
2 -001 .001 -001 .001 .001 
3 .001 .001 .001 .001 .001 .001 

Race (R) 1 .W1 -001 -001 .001 .W1 -001 
2 -001 .001 -001 -001 -001 .001 

Type 0 K -05 .001 
1 .w1 .w1 
2 -001 .001 
3 .001 .001 

1 Train (TR) 2 

LocXType K 
1 All NIS. The class-size effect is found equally in all 
2 kxations-Inner City, Suburban, Urban, and Rural schools. 
3 

Race XType 1 .05 .05 -01 
2 

NOTE: Only statistically significant (<=.a) results are shown. aThe nonorthagonal design 
required tests in several orders (Fm and Bock, 1985). Resutts were obtained as follows: each 
main effect was tested eliminating both other main effects; Loc x race tested eliminating main 
effects and k c  x type; bc 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 
eliminating all else (Finn and Achilles, 1989). bObtained from F-approximation from Wilks' 
likelihood ratio. Essentially, no stat'rst'ically significant differences were obtained on the self- 
concept andlor motivation (SCAMIN) measures. 



6. Longitudinal Achievement Results 

Although each yearly analysis continued to identify the benefits of a studenrs being in a small 
class, the results for the small (about 33 percent) subsample of students in the same dass 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 s m l  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 s taWi l l y  significant gains in future years. 

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

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

C. Summary of Non-Cognitive Results 

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

Students in small classes in kindergarten had significantly higher sel-ooncept scores but not 
higher academic motivation scores. Chsses effective in improving achievement measurns are 
not necessarily effective in achwiqj positive nonoogtlitive tesuns (x2-I 1.71, p<.os, d12). 
Them are positive (pc.05) relationships between each of the achievement measures and self- 
concept but not between achievement measures and the nonagnithe measure of achievement 
motivation. 

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

Approximately 77 percent of the smal-class average scores in first grade were some higher (not 
significantly) than the regular or reguhrlaide dass average soores on the selfconcept measures 
(SCAMIN). Thus, the conclusion is that selfconcept was the same for students in small classes, 
regular with full-time teacher aide dasses and in regular dasses. In second grade self-concept 
and motivatbn differences as measured by SCAMIN results tended to be minimal and non- 
significant, but students in the inner city (primarily minority students) continued to have higher 
se#concept scores than did students in the other three W i n s .  

In third grade the differences In SCAMIN results by W o n  were wnsiderabJy more marked 
than in K, 1 and 2 and showed that the innercity students had significantly higher scares than 
did the students in classes in the other three locations. There is no sjgnificant class-she effect 

- .  



for SCAMIN results; students ih all three class types score about the same wherever the classes 
were located. By grade three; innercity students had higher selconcepts and motivation 
scores as shown on the SCAMIN. The inner-city students were predominantly minoAy in the 
STAR database. 

D. Summary of Achievement Results Based on Effect Sizes* 

1. Students In small classes have hlgher perfomance than regular and regularlalde 
classes In all locations and at every grade level. 

Each of the lour years, smalhYass 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 stes, for both reading and math. Small classes 
were constantly higher in performance. 

There was a significant positive smallclass effecl 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 dasses than in regular dasses, 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. Smallclass effects dlmlnlsh after first grade 

The smallcfass effed is concentrated in kindergarten and Grade 1. Thereafter the smalCchss 
effed Wines slightly, but is st iH significant at the end of Grade 3. 

This finding suggests that dass size redudion should be concentrated in kindergarten and 
Grade 1, where effeds will be greatest. This reasoning is confinned by an analysis of the dass 
she effect for new students who entered the project each year. The new entrants to the project 
allow chss she effects each year to be compared with the cumulative effects for students who 
have been in the project from the beginning. The effect she 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 dass size effed is highest at Grade 1, not significant at Grade 2, and is fairly 
similar for kindergarten and Grade 3. 

New student effect sizes also suggest that small classes shoukl be concentrated in kindergarten 
and Grade 1. Effect sizes for the continuing students are always larger than the eff ecl sizes for 
the new students, which is to be expected, because continuing students have had the benefi of 
the small dass for more than one year. The effect size 'advantage' of the continuing students 
over the new students averaged over math and mading is 1 approximately the same level in 
Grades 1,2, and 3. This also indicates that there is no additional class she effed after Grade 1. 

'Resub reporled here ere based upon analyses omducwl by Dr. John m, V.nderbilt University. Dr. Fdger 
empbyed diMly diffmnt decisii nlec in relecting a rample for malysis horn (he STAR database. For eumple, as 
lheFe were no dfkmces be- student p d m m o e  h darres of rained and unmhd wachen. Dr. Fober retained 
(he &&s of dried *, b primary llnalyrir excluded them. The parallel analyses were oonfimurtocy; hey 
produced e m a l l y  identical m w l l  



FIGURE X-3 

Effect Sizes by Grade, 

Small Classes Compared to Regular Classes, K-3 

Reading lOl.1 

Kindergarten Grade 1 Grade 2 Grade 3 



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 small class may 
serve to get a student "on track" or "up to speed" and subsequent years don? add to this 
benefits. This explanation would be similar to results obtained in the Reading Recovery projects. 
(See Fgure X-4). 

3. Aldes were less effective 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' scares 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 tirne. The basic 
comparison is between a regular class with one-fourth to one-third tirne services of an aide, and 
a class with a full-time aide. 

Aides performed a wide variety of clerical, custodial, and instructional tasks. The pattern 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 indepth 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 learning in Project STAR. 

4. Allath and readlng effects are slmllar. 

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 sue of 43 percent, from 35 to 20). The 
Project STAR effect sue (averaged over four years) is .26 for reading, and .23 for math. Glass 
speculates that reading effects are smaller because reading inSt~di0n is done in small groups, 
where the overall size of the class makes less dinerence. Math instruction, on the other hand, is 
done whole group, and class size makes more of a difference. Glasses 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-sue 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 well controlled studies. Slavin (1986) 
estimated an average effed size for smaller classes of .13, about hall the Project STAR effect 
size. Since more poslive effects of small chsses have been reported for early elementary 
grades (Robinson, 1990), Project STAR'S larger effect sizes may be because it was limited to 
Kindergarten through Grade 3. 



FIGURE X 4  

Effect Sizes for New Students Entering Project 

STAR Each Year for Reading and Math 

Kindergarten Grade 1 Grade 2 Grade 3 
Number of 
N ~ W  Shdents 6328 2047 1 622 1220 
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5. Small classes help low%ocloeconomk student achievement, but they help hlgh SES 
student achievement about as much. 

In reading at each grade level, effect sizes for k w  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 bw SES students except at Grade 2 where they 
were about the same. 

Table X-2 

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

Test and Group 

Reading 
All 
H i h  SES 
Low SES 
Bottom quartile, 
previous year 

Math 
All 
High SES 
Low SES 
Bottom quartile. 
previous year 

Small-Regular Effect Size 
Klndergaften Grade 1 Grade 2 Grade 3 

Low socioeconomic students scored kwer than high SES students on the average, but there 
were many exceptions. To study the effect of 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 helped them more than a regular class. 

The effect sizes for the lower quartile students were bebw 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 
for the bwer quartile and all students (see Table X-2). 

These resub indicate that there is no differential effect of a small dass that favors low achieving 
or Low SES students over average students or high SES students. The class size effed is 
"across the boanf 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 a b i l i  students who 
are not retained, this is an advantage of small classes. Teachers were more willing to promote 



marginal students in small classes. Over the four years of Project STAR, 19.8 percent of the 
smallclass students were retained, as compared with 27.4 percent of students in regular 
classes. Seven and one-haw 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 unempbyment. 

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 h Grade 3 were given three days of in-senrice 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 chsses 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 58.6 582 46.5 45.3 
Grade Three 25.7 27.4 31.9 34.1 

In exit interviews at the end of the year, about hal 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 devebpment of higher-order thinking skills, creativity, 
and personal responsbility 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 learning outcomes are desired, 
changing class size and training teachers abne 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. 



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

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

b. training in the 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 ms t  be encouraged and strongly reinforced by principals, bcal 
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 dassroom instruction 
is not affected by significant reduction in class size or addition of a full-time teacher aide. 
However, small dass 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. 
Thii is an important possibility that coukl 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 intenriews. patterns emerged in kindergarten and continued through the 
third grade. The folbwing advantages were apparent for instruction in small and regulartaide 
classes: 

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

2. use of supplemental text and enrichment activities, 

3. more in-depth instruction regarding the basic content, 

4. more frequent opportunities for children to engage in first-hand learning 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 regulartaide 
class teachers' perceptions. Teachers reported: 1) increased monitoring of student behavior and 
learning, 2) opportunities for more immediate and more individualized reteaching or enrichment, 
3) more frequent interactions with each child, 4) a better match between each chilcrs ability and 
the instructional opportunities provided, 5) a more detailed knowledge of each chilcrs needs as a 
learner, and 6) the necessary time to meet individual leameh needs using a variety of 



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 learning occurred in a more 
relaxed atmosphere. Students were less likely to get bst in the crowd and were more likely to 
have their own unique needs met by adufis who had a good understanding of them as 
individuals. The extent to which teachers, aides, and chiklren 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 Teachin Situation Of 
Small, Regular, and Regular I! ull-Time Aide Teachers 

' CLASSTYPE 

TEACHER SMALL REGULAR REGUUWAIDE TOTAL 
PREFERENCE 

SMAU CLASS 88 (81%) 29 (71%) 46 (56%) 163 (71%) 

REGULAWAIDE 
CLASS 20 (19%) 12 (29%) 36 (44%) 68 (2996) 

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 REGULAWAIDE TOTAL 
PREFERENCE 

SMALL CLASS 73 (70%) 22 (48%) 52 (63%) 147 (63%) 

$2,500 SALARY 
INCREASE 32 (30%) 24 (52%) 31 (37'%) 87 (37'96) 

TOTAL 105 (100%) 46 (100%) 83 (100%) 234 (100%) 

1 94 



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. t l  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 hal the total (kindergarten is about iOO/o 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, i f  the aide were only added in Grade 1 where 
the only aide effed was found, the cost would be about 19-20 million dollars. 

If a redudion 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 ~ m a l l c l a ~ ~  effect was found and where the 
cost effediveness 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 learning strategies, individual 
programming (and remedition) for each student, improved screening for physical and learning 
disabilities are all possible with small (1 :15) classes. Small classes may be seen as 'a minimum 
foundation program which will albw 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 dierence begins to get at the policy 
questions upon which this study was founded and to explore the educational signifiince of the 
statistically significant results obtained. 

The "smallclass" 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 smallclass 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 dierence favoring the small dass 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 smallclass condition. These results 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 
dierence on the BSF (1-3; no K test). The SAT differences are effect sizes; the BSF are 
percents. 



Table X-6 

Summary of Estimates of Small Class Effect Sizes 
on Total Reading and Total Math, Grades K-3 

Project STAR, 1985-1 989. 

Group Kindergarten Grade 1 Grade 2 Grade 3 

Total Whiie .18 .25 .19 .17 
Reading Minority .25 .52 .42 .32 

ALL .21 .34 .26 -24 

Total White -20 .25 .19 .17 
Mathematics Minority .09 .38 .27 .22 

ALL .15 .33 .23 .21 

TABLE X-7 

Differences in Average Percent Passlng 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 - Whiie 
Reading Minority 

ALL 

BSF - White 3.1% 1.2% 4.4OA 
Mathematics Minority 7.0% 9.9% 8.3% 

ALL 5.Wo 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. "Thii .research leaves no douM 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" (p22). "These data confirm that a smallclass 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 classroomlevel intenrentions have been identifiled that have a consistent impact of this 
sorr (Finn, et al., 1989: 15-16). 



Appendix A. 

Legislation 

House Bill NO. 544 

By Bill Cobb 

Substituted for: Senate Bill No. 799 

By Lewis 

An act to amend ~ennessee Code Annotated, Tile 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, Tile 49, Chapter 3, is amended by adding a 
new Part 4. as folbws: 

49-3401. 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 bcal boards of 
education, shall be established in inner city schools, in urban schools, in suburban 
schools, and in ~ r a l  schools. 

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

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

(4) Dierent models may be authorized to study and measure the 
relative effects of providing planning teachers, staff devebpment 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 borne by the state department of education, including the local 
salary supplement othewise required by law to be paid from local funds, but not including fringe 



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 certification, as he would otherwise receive as a regular teacher, in the kcal 
school system. No demonstration teacher shall receive less instructional support and supplies 
than teachen not in demonstration projects at the same grade level in the same school system. 
The bcal 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 bcal 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. 

49-3405. The purpose of the demonstration project created by this part is to 
make a bngitudinal 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 centen for the 1985-1986 school year shaU 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 49-3402 may include provisions for the addiiion of pupils in to demon- 
stration classes so that a teacher/pupil ratb as specified by this a d  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 demonstratbn center 
classes. The state department 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 
results 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 teacherlpupil ratio demonstration projects shall 
receive iwservice training regarding effective ways to ins t~c t  sludents in small classes. The 
state department 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 
plan. 

SECTION 2. This Act shall be implemented to the extent provided by funds annually 
appropriated for fiscal year 1985-1986,1986-1 987,1987-1 988, 1988-1 989. 

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

SECTION4. This Acl shal take effect July 1. 1985, except that for purposes of 
developing guidelines it shall take effect on becoming law, the p u k  welfam requiring it. 



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 
bwering 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 dasses the teachers 
felt that they could not get there to help. These teachers stated that their work bad was heavy, 
with large class assignments. Such overloading decreased as smaller classes became a realii, 
and as a resull. 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 al., 
1980). 

In this same study by Filby et al. (1980), there was a conclusion that class size reductions do not 
abne 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 benefi everyone. Teachers usually do what they are inclined to do anyway; 
however, smaller classes albw 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 abne 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 Wrttebols 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) gmup 
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 Wrttebok, 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 difiers from the Smith 
and Glass Meta-Analysis in that Meta-Analysis removes decision makers from familiarity with the 
research by giving them only bmad generalizations (Robinson et al., 1986). 



5 
Class size is among the most thoroughly researched topics in public education. Over 250 
separate studies dean with class size by 1950. Since that time related research has increased 
proportionately. Often cited as the beginning of the most recentma of class site research, 
Howard V. Blake's 1954 inquiry analyzed the literature on class size prior to 1950. From the 267 
reports bcated, he chose 85 of those based on original research which deatt 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 anatyzing these studies, Blake established criteria to test their scientific acceptability: 
scientific control adequacy of sample, adequacy of measurern of the independent variable, 
adequacy of aiterion variable measurement, rigorousness of data examined and 
appropriateness of the conclusions. Only 22 of the 85 previou~ly accept- studies met these 
minimum requirements. Ol these, 16 favored small classes, 3 favored large classes, and 3 were 
inconclusive (Robinson el al., 1986). - - 

- 
d ! I .  

The first meta-analysis by Glass, Cahen, and Smith (1978) dealt with the inpad of class site on 
student achievement. By oombining 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 (1 978) summarized their findings in these words: 

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

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

A folbwup study by the Far West Laboratory for Educational Research and Devebpment 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 dass she had a beneficial effect on the 
classroom environment. In the review, class size was shorm to have a more "substantial effect" 
on teachers than on students or the instructional environment. The effect of chss size was more 
significant for students bekw the age of twelve (Smith et al., 1979). 

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

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



of 1-25, 26-31,32-37, and 38 or more were established for analysis. Their research was cross- 
classified by student IQ score, occupation of the mother, whether the student was enrolled in the 
regular curriculum or the special education cuniculum, 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-whiie faculty in schools attended by each child 
'Baltimore teachers examination score 
'teachersm 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 curricula. The ratio of conpansons favoring smaller to larger chsses was 3.4 to 1 in the 
regular curriculum 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-whiie students, the ratii increased 21.3 to 1 (Fumo et al.. 1967). 

The Cleveland. Ohii 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 patterns 
across grade levels.' Ulimately. 'individualization of instruction' was to be increased by re- 
ducing chss size to no greater than twenty-five, increasing instructional staff, equipment and 
materials, irksewice training, and parent involvement. - Forty-eight percent of the teachers 
surveyed through a questionnaire felt the most valuable aspect of the program was small dass 
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 (Taybr et al., 1972). 

Inring H. Bakw conducted a three-year longitudinal study concerned with the effects of class 
size on reading achievement in the Riverside, California School District. The sample 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 'largem classes 
contained 30 children. Results were obtained from scores on the Metropolitan Readiness Tests 
(grade I), Califomia Short Form Test of Mental Maturity (grade 2). Metropolitan Achievement 
Test (grades 2-3), and School and College w i d e  Test (grade 4). Balow found that chss size 
influenced achievement rates when students were in small classes for two or more consecutive 
years. He determined that small classes were wcial  to reading achievement in first grade but 
by third grade, chss size was not the determining factor in achievement (Balkw, 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 effed of chss size on the reading and mathematics achievement of first grade 
students 
'the effed of teacher irkservice training on the reading and mathematics 
achievement of first grade students 
'the effect of the interaction of class size and teacher irksewice training on the fl 

reading and mathematics achievement of firstgrade students 



F i  project classes in 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 curriarlum. The experimental classes averaged 19.9 
students while the control classes averaged 26.7 students. Resutts 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 abne (Johnson el al.. 1978). 

Wagner tested reading achievement for second graders in two schools in three large classes of 
more than 25 and f i e  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 also 
scored about five months higher in gbbal reading skills and eight months higher in oral reading 
cornprehensbn and word identlication (Wagner, 1981 ). 

Educational Research Service published findings in 1980 on the effects of dass size on student 
achievement. In these findings. increases in percentile rank achievement was in direct proportion 
to chss size reductbns. For example, in a class of forty the average percentile rank was 
approximately forty-five, in a chss of thirty there was a upward trend tendency to fifty, in a class 
of twenty the percentile was approximately sbrty, 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 involving 
quantitative measures and qualitative observation of the mid-year reduction of classes in the 
second grade in a rural Virginia and an urban California school. The Virginia classes were 
reduced from 19 to 13 students and the Califomh chsses from 35 to 22 students. The 
achievement tests from the Beginning Teacher Evaluation Study were used with the resub that 
a large percentage of students in the reduced classes =red 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 irrprove achievement of students because 
there is maximization of those variables which relate to achievement. One of these variables is 
what Fisher calls "substantive teacher interacting," and is defined as "presentation of informatin 
on academic antent, monitoring of work, and feedback about performance." It is suggested that 
this interaction encourages student "engaged time" and such time is related to the achievement 
of students. The smaller the class size, the greater the opportunity for 'substantive teacher 
interaction." (Sindelar el al., 1984) 

A statewide redudion of dasses in grades K-3 was the result of pibt data from the Indiana State 
Department of Education (1983). The 1981-83 study compared reading and mathematics 
achievement of 24 K-3 classes at a ratio of 14:l 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. 
Generalty, 14 percent more students in smaller classes exceeded the expected achievement 
than students in larger dasses. Teachers also saw irrprovements in the behavior of students, 
increased productivity, and more handson participatory learning (ISDPI, 1983). 

Filby et al. found that the attention rates for students increased as dass size decreased. The 
range of those paying attention was from 56 percent in large classes to 72 percent in the smaller 
classes. Increased attention span meant less time waiting for help or causing distuhances in the 
classroom (Filby et al., 1980). 



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. Whiiington (1984) studied the effects of class size (1:15) on the 
teachiwleaming 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 
Mind 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 California Achievement Test Level 10. The statistical analysis of pre- 
and post-test results ind'ited that the experimental group consistently achieved better results 
than either contml group. The only intervening variable was the reduction of class sue from 1 :25 
to 1:15. Therefore, it was concluded that reducing class sue to 1 :15 has a positive effect on 
student reading and math outcomes (Whiiington. 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 teaching1 learning process in 
grade two. Dennis reported no difference between the groups (experimental, control, and blind) 
on learning 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 II) 
(2) Anxiety and pressure among the experimental group students because of the use 
of a new achievement test 
(3) Different test administratiin procedures from school to school . . . 
(4) First grade .Wents 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 folkwing year, sought to improve educational q u a l i  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 7he 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 
a b i l i  in mathematics or reading on standardized tests.' (Fox, 1967) 

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

Liile and others (1971) investigated the reading achievement of eight-yearolds in !he Inner 
London Education Authority. Small but signlicant differences 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 dass were controlled. 
The factor that revealed the largest reading gap was the absence or presence of a 'stimulating' 
home environment ( L i i  et al., 1971). 

Mumane (1975) reported that class size had no influence on achievement in either reading or 
mathematics in a study invoking 875 inner-city black children in grades 2 and 3. All students in 



the study were in dassies of less than 28 and the researcher believed that the insufficient 
variation in class shes 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' morale enough to keep them from leaving 
the profession over seemingly trying working conditions. Thus, a student's Mure achievement 
may be positively affected by having a "superior, experienced" teacher (Mumane, 1975). 

Teacher morale is often perceived to be more positive as dass size decreases. The Virginii 
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 tme 
teacher bad was determined by analyzing the composition of a class according to categories 
devised by a Class She Committee. A class of 25, for example, could have a bad factor of 40 
or even hiiher, depending upon the nature and concentration of instructional problems i d e n t l i  
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 bebw secondary students who had not been in the program (Camngton et al., 
1 982). 

Research has begun to fears upon what actually happens in smaller classes as opposed to 
larger ones. The Ministry of Education in Ontarb, Canada, was concerned 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 chss sue did not change the degree of indiwidualied 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 contradiIctory conclusions about the 
positive effects of reduced dass size on student achievement. In fact, there has been major 
controversy over these findings. Notably, the attack on the Glass and Srnith meta-analysis 
resubs by Robinson and Wittebols. Robinson and Wittebols objected that the Glass and Srnith 
findings, which showed a positive relationship between reduced class she and student 
achievement, were not reliable because the meta-analysis had included college classrooms and 
individual Moring arrangements. However, when Robinson and Wittebols did a cluster analysis 
by grade level they conckrded that smaller classes were beneficial in the early primary grades. 

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

For all student populations, chss size research, while diiarb to synthesize offers 
convincing evidence of an important link between bwered studentheacher ratios and 
hiiher achievement (Mitchell, et al., 1989). 



Findings fmm the current mapr welldesigned class sue studies, seem to have influenced policy 
makers toward the institution of reduced class size. Emest L. B~yer, president of the Camegie 
Foundation for the Advancement of Teaching, has bid 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 remrnmending a student-teacher ratio of 15 to 1 .' 

The Review of Literature was compiled by Jayne Zaharias from the doctoral works of Ben 
Dennis, Jane EMridge, Roseanne Jambs, and Mary Parks. 



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 t h i i  graders (1988-89). Over the course of Project STAR, this student 
data resulted in over 10.000 cases. The Projed 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 
(Menphi State University), and Middle Tennessee (Tennessee State University and Vanderbilt 
University) was formed in the summer of 1985 and was responsibte for seleding and/or 
designing the STAR data collection instruments. Each university designated a principal 
investigator (PI) to collaborate as a member of the consortium. These PIS were also responsible 
for the colledion of data in the schools bcated in their particular region of the state. 

The consortium selectedldesigned 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. Baqar Husaini, changed the format of the 12 
instnrments to albw for a systematic coding scheme. This coding scheme included cobr coding, 
by printing each form on a different cobr of paper, and reformatting so that identif i ibn 
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 I eligibility. It also called for the percentage 
of students on free lunch, the percentage of students bussed, a breakdown of stodents by race, 
total system expenditure per student and system enrollment. 

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

c. Teacher Profile provided background information which included the teachets school and 
level of education, certifiication, amount of teaching experience, type of in-senrice training 
completed, etc. It also provided the teacheh sex and race. In kindergarten the Sn-service" 
variable was collected in an open-ended format. Compilation of this variable became time 
consuming, and therefore, il was changed to a categorical variable in first grade and remained 
so throughwt the project. 



d. Aide Profile provided information on full-time STAR teacher aides which included 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 
bacheloh degree. 

In addiiion 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 variabk 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 kindergarten year the kg attempted to collect 
this information in an 'open-ended' format. This format made it virtually impossible to organize 
and code variables to albw applii ion of a statistical treatment. Vanbehilt University devebped 
a coding scheme. Unfortunately it was extremely compl ied  and tirneoonsuming and left much 
room for emr. In fact, applying this process took approximately an hour per instrument. After 
coding several of the bgs. a random selection were keyed and analyzed. No results were found. 
The consortium decided this process was expensive, timedonsuming. and not worthwhile and, 
therefore, abando.ned it. Thus, kindergarten teacher kg data is basically useless at this point. In 
addition to the new systematic coding scheme, the bg was completely redesigned. For grades 1 
through 3 the log was structured to provide time sbts in 15 minute increments (fmm 730 a.m. to 
4:30 p.m.). It included specific activiiy 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 sbt. Therefore, the kg 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 soda1 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 identifiition variable. It was time-consuming. but the 
data base team was able to trace the identity of most of the teachers by comparing the return 
envelopes, which identified the school. to the school design, and by comparing teachers* 
handwriting from previously collected forms, and through numerous telephone calls. The 
systematic coding scheme, applied to the instruments atter the kindergarten year, solved this 
problem for grades one through three. 

c. The ParenVVokmnteerKeacher 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 
identifiition variables. The data base team used the same tracing procedures (described in 



item b. above) which fortunately resulted in identifying the majority of these forms. Originally, this 
instrument was named 'ParentlTeacher lnteraction Questionnaire." In semnd grade it was 
revised to include questions reflecting the use of teacher aides and was renamed 
'ParentNolunteerKeacher lnteraction 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) ParentNolunteerTTeacher Interaction (N=225) and (2) ParenVTeacher 
lnteraction (Ntl15). 

d. The-Teacher Problem Checklist indicated the frequency and extent to which teachers were 
bothered by 61 problems they migM 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 mnsortium used it in its original form with the exception of adding 1 
question (see F i r e  8, item 61). This form was collected as a PreIpOst-meas~rement for first, 
second, and third grade. Again, in kindergarten, the consortium members returned these forms 
to the data base with no identification variables. These forms were traced by comparing the 
class type variable with return envebpes. 

e. The Special Pmgrams Form identified students who left their classes to participate in special 
programs such as Chapter I. Special Education, Language Devebpment, Gifted, etc. The 
average amount of time students spent each week in these programs was also recorded. In 
kindergarten and first grade this inst~ment was sent to p r o m  teachers in an 'open-end- 
format. The data base team was responsible for the timeconsuming task of interpretation and 
d i n g .  In second and third grade, instnrctions for d i n g  were included with the instrument. 

f. The Exit Interview called for an "in-person' interview with each teacher at the end of the 
school year. Them interviews albwed the teacher to describe the advantages and 
disadvantages of teaching a small dass or teaching with a full-time aide. The kindergarten 
interview was unl~ctured and designed in an 'open-ended" format. Based upon a synthesis of 
the kindergarten results, the researchers devebped a more highly structured i n t e ~ e w  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 activiies 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 Lag 
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., krs  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 il in first grade. In second grade the consortium revised the form without 
consulting the data base team. Data collected on the revised questknnalres had to transferred 
to a form which made accurate key punching possible. A revised form was devebped for third 
grade with coding that pennited key punching. 



The twelve instruments desciibed 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 F b r ,  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, 
ldentificatbn 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 elevendigit birth certificate numbers. Because all 
students did not have readily available birth certificate numbers, a decision was made by the 
state to begin using ninedigit 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, Projectgenerated, unique ID number was produced by turning the elevendigit 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 timeconsurning, but 
fortunately the majority of students were traced and merged into the bngitudinal file. 

b. Stanford Achievement Test (SAT) - Students were tested each spring at the dates specified 
by the state for testing. In each grade, the appropriate level of SAT was administered to all 
Project STAR students and to students in 21 comparison schools. In kindergarten the SESAT II 
version was used because it covered more material and thus had a higher ceiling and could 
measure additional learning. The Primary I was given for first grade. the Primary II for second 
grade, and the Primary Ill for third grade. The SESAT II test tape was provided to the STAR data 
processing staff with no ldentlflcatlon 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 albw these test scores to become part of the comprehensive data base. This was a 
very complex and time-consuming pb. The Primary I had coding space for only a ninedigit 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 dear 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 II and Ill 
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 inproved. 

c. 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, P r o m  
STAR contracted with the state testing service to devebp criterion tests in reading and math for 
first and second grade. These tests were designed to be similar to the already devebped third 
grade BSF test. The S F  learning ob' j ives were criterion tested. The tests consisted of 
rnuttiple choice items with four items per objective. They were untimed tests bul were designed 
to be administered in about an hour. Matching problems similar to those discussed for the SAT 
(item 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. 



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 race" (i.e.. happy, sad. 
indifferent, etc.) would the students wear M they had to tell their parents they bst their coat. The 
SCAMIN was selected because it is group administered. has forms appropriate for grades K-3, 
measures elements of selfconcept 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 mal l  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 
.dentifiication variables were school, date of birth and sex. The fact that there was no student 
identr'ition number or name made "matching" for this instrument a very intricate process. Due 
to rnult i  dupliitions of the descriptive variables (i-e., school, date of birth, and sex) many 
cases were bst. 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 imr red  
identification numbers were still coded and many cases were bst. 

5. Recommendations for Data Processing 

When conducting an e m m s  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 folkwing recommendations are based on problems encountered 
by the data base team during the study. 

An experienced data base manager should be hired prlor to any data collection. This person 
should be seen as equal to a Pl(s). Hopefully, this would eliminate the problem of data being 
collected in a haphazard manner (i.e., without appropriate descriptors, or on f o m  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 conposed of a 
diierent number of digits (BC-II and SS-9) combined with the problem of a limited coding space 
on necessary f o m  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. 

Newly created data collection forms should be pibt tested to ensure reliability and val i i i .  If all 
the researchers are satisfied with the results of the pibt tests, it is suggested that forrns not be 
modified. This would help to assess bngihrdinal effects. 

In addition to these three main suggestions, a general guideline for any research project would 
be to albw enough time for flexlbili in the data processing schedule to deal with unexpected 
problems when they arise. Of course every research study will have its own unique obstacles 
and this section is not intended to address detailed problems. Hopefully the suggestions 
presented here will be of some benefit to Mure 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 chss teachers reported spending less time teaching reading than regular or regularfaide 
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 dass types might reveal specific skills that are influenced more by 
small classes. Performance clusters that involve higher order thinking skills might show a larger 
smallclass effect than other dusters in the same content area. - 

The BSF objective mastery scores could be used in a manner similar to the SAT cluster scores. 
A passnail 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 chss effect than other ob' j ives 
in the same content area. This type of analysis could help identify which specific skills are more 
influenced by the smallclass effed. 

The Teacher Problem Checklist was collected as a prefpost 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, resutts from the prefpost 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 ld and 3). An indepth bok at this information could provide an answer 
to why some regularfaide classes outperformed small dasses in isolated instances. It might also 
show why aides did not have an overall effed on performance of students in these classes. 

Data from the Special Programs Form (see item 2-6) could provide further insight on student 
performance. All students who appeared on these forms at any time and who remained in the 
projed for at least a second collection of these data could be selected as a subsawle. 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 andlor regularfaide dasses progressively required 
Jess "pull-our programs than students in regular dasses. 



Is homogeneous grouping, where students are assigned to classes aocording 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 projed comparison schools, where 
homogeneous grouping occurred. 

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



Record Type I I Figure C-1 

For Office Use Only 
PROJECT STAR 

SCHOOL AND SYSTEM PROFILE 
Month Year 

SYSTEM: 
ID (6-12): 
SCH NAME (13-29): 
SCH TYPE (30 : 
UNIV RESP ( 31 : 

School Enrollment 

ADA 
(Average Daily Attendance) 

ADM 
(Average Daily Membership) 

-- 

Chapter I Eligibility 

% Free/Subsidized Lunch 

% Children Bussed 

1. Yes 

White Students 

% Black Students 

% Asian 

Grade Span 

ENTRY DATE INTO PROJECT STAR 

% Hispanic 

% Am. Indian 111 
% Other 

Month [T$ Year &&& 

(OVER ) 



School System Name 1 b 3 1  bbl  b u l  [ " I  

school ID Number 

System Enrollment 

Total Expenditures per Pupil I 8y i  y u i  Y I I  
Location in State 13 1.East 2.Middle 3.West 
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Figure C-2 

. PROJECT STAR 
'. PRINICPAL PROFILE 

Month Year 

SYSTEM: 
ID (6-12 
SCH NAME 
SCH TYPE 
JNIV RESP 

Principal's SS# 

Principal's Last Name 1 1 1 1 I \ 1 1 1 
41 42 43 44 43 46 4 /  48 4 Y  36 

1 
First Name 

Principal's Sex 

Principal's Race 

3Lj 1. Male 2. Female 

1. White 3. Asian 5. Am. Indian 
2. Black 4. Hispanic 6. Other 

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

EDUCATION Degree #l 1 3  1. BA/BS 

College or University 
Name ot unlverslty 

Degree #2  

College or University I \ I I 1 
2 Name ot University 

Degree #3 

College or University 11111 Name of University 

(OVER 1 



Are you certified as a,.teacher? 1. Yes 2. No 

Years of teaching experience (Not-including any years spent as an 
Assistant Prrncipal or Prlnclpal) 

Teaching at this school 

Total Years of Teaching 

EXPERIENCE AS AN ADMINISTRATOR 

Are you certified as an Administrator? - 
1. Yes 2. No 

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

1-1 Years at this school 

Total No. of Years 

CAREER LADDER LEVEL 
1. Not on Career Ladder 
2. Pending 
3. Ladder One 
4. Ladder Two 
5. Other 

ENTRY DATE INTO PROJECT STAR Month 1-1 Year 1-1 

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 

r 
city state zip coae 

Home Phone: ( 1 - - 
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Figure C-3 

PROJECT STAR 
TEACHER PROFILE 

Month Year 

Date l a 3  a 
2 3 4 5 

SYSTEM a 
ID (6-12): 
SCH NAME (13-29): 
SCH TYPE ( 30) a 
UNIV RESP (31)s 

Tcachcr'r SSI, 

Tcrchcr'r Lrrt N r n  I I 1 I 1 I 7 I T I 
41 42 43 44 45 46 47 48 49 50 

Tcrcher'r Clrrr Type 1. 1 - 5  2. Regulrr (1-25) 
51 3. Regulrr w/Aidc 

Tcachcr'r Sex 

Tcrchcr'r Rroc ( I 1. White 3. Arirn 5. Am. Indirn 
53 2. Bleak 4. Hirprnic 6. Other 

Plcrrc write in the name of the univcrrity rnd it will be d a d  into 
the blockr lrter. 

EDUCATION 

College or Univrrrity 1-1 
55 56 57 58 X r n  of Univcrrity 

( OVER 



u Degree 42 
59 

College or Univerrity 
60 61 62 63 NOH of Univerrity 

Degree 43 

College or Univerrity 
65 66 67 68 Nrna of Univermity 

Arc you acrtified for grrdcm 1-31 1. Ycr 2. No 
69 

TEACHING EXPERIENCE 

Yemrm of tcmching experience completed mm of July 1, 1 9 s  

At thim grmde level 
70 71 

111 At thim mahool 
72 73 

Totrl no. of ycmrm 
74 75 

IN-SERVICE TRAININO 

Whiah of the following typem of in-merviae training hmve you 
completed during the pmmt two yemrm? 

TIMS 

Remding Workmhop 

Mmth Workmhop 

Clmsmroom Mmnmgerent 

Cmr-r Lmdder 

Taking College Courser 

1. Yem 
0. No 



CAREER LADDER LEVEL D 1. c h o n c  n o t  t o  ba 4. L e v e l  1 
,. 82 o n  C s r c e r  Lsdde r  5. L e v e l  2 

2. A p p r e n t i c e  6. L e v c l  3 
3. P r o b s t i o n r r y  

ENTRY DATE INTO PROJECT STAR Wonth Y e s r  
83 84 85 86 

Your home s d d r e e e  end  phone  number ere r e q u e n t e d  i n  c o r e  u c  n a c d  t o  
c o n t r c t  you. T h i n  i n f o r m s t i o n  u i l l  n o t  be s pert of t h e  d s t s b s n e .  

P 

C i t y  Ststc Z i p  Code  

HOW Phoner  ( 1 - - 



Figure C-4 
Record Type 
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PROJECT STAR 
AIDE PROFILE 

Month Year 

Date r] rrJ7 
SYSTEM: 
ID (6-12)' 
SCH NAME in-29): 
SCH TYPE 
UNIV RESP 

Teacher Aide's SS# 1 321 3 3 1  3 a l  3bI  ,61 3 7 1  3 8 1  J4 !  4 0 1  
Teacher Aide's Last Name \ 1 I I I 1 1 1 I f 

4 4 5  4 6  4.1 48 49 50  
I 

First Name 

) 1. Male Teacher Aide's Sex 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? 

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 I ?$ 1. BA/BS 

College or University 
Name of University 

Degree #2 

College or University 
Name of University 

Degree #3 1 b5]  1. 2nd MA/MS 2. Ed.S. 3.Ph.D./Ed.D. 

College or University 
Name of University 

- 
(OVER 1 

220 



Are you certified as a teacher? G7 I 1. Yes 

Years of teaching experience 111 
Years of experience as an aide at this school 111 
ENTRY DATE INTO PROJECT STAR Month Year )-I 
To which teacher are you assigned? 

Please write in the 
teacher's full name I I I I I I I 

the line above. 
I '  

2 
he name will be coded 
nto the boxes later. 

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

Street 
i 
I I 

CltY State ~ l p  Code 

Home Phone: ( 1 - - 
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SYSTEM: 
ID (6-12): 
SCH NAME (13-29): 
SCH TYPE (30) : 

Figure C-5 

PROJECT STAR 
TEACHER LOG 

Month Year 

Date 
2 3 

UNIV RESP (31 : 

1 

Teacher's SS# 

Teacher's Last Name 

First Name 

Teacher ' s Sex 

Teacher's Race 

[II( 1. Male 2. Female 
51 

) 1 1. White 3. Asian 5. Am. Indiar 
52 2. Black 4. Hispanic 6. Other I 

Teacher's Class Type 1. Small - 1  2. Regular (1-25) ' 
53 3. Regular w/Aide 

Teacher's Highest Degree: 

n 1. BA/BS 3 .  I3d.S. 
54 2. MA/MS/M.Ed. 4. Ed.D./Ph.D. 

i 
I 



ACTIVITY CODES 

1. Routine Paperwork 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 

2. Routine Student Activities would include such activities as: 
A. Taking daily attendance 
B. Corlecting and accounting for lunch money or other monies 
C. B U ~  monitoring duties 
D. ~ e c e s s  duty(ies1 
E. Break in routine duties (such as bathroom, assembly, etc.) 

3. 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. 

4. 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. 

5. 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. 

6. 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 

7. 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 PERFORHED TODAY 

Tues - 1 - 

Day of lo. I_U Day of wlr. a Wed - 2 
5 5  56 5 7 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 
2. Routine Student Activity 

(Activity Code 3. Whole Group Instruction 
Definitions 4. Small Group Instruction 
are on Page 2) 5. Individualized Instruction 

6. Planning and Preparation 
7. Personal Time 

C 

SUBJECT CODES: 

1. Reading 
2. nath 
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Figure C-6 

PROJECT STAR 
GROUPING QUESTIONNAIRE 

The S T A R P r o j e c t i s i n t e r e s t e d i n t h e  e x t e n t  t o w h i c h t e a c h e r s  i n  t h e  
S r o j e c t r e  u l a r l y d i v i d e  c h i l d r e n l n t o g r o u  s f o r  i n s t r u c t i o n .  P lease  P e s c r i b e  t%e grou s you have w i t h i .  our  c a s s .  Any groups t h a t  
involve  our ch i l$r=n  wi th  c h m e n  from ocher c l a s s e s  should be 
recorde  dY on t h e  Spec la l  Proarams questionnaire. Thank you f o r  your 
p s s i s t a n c e .  

Month Year 

Date[-[ 1-1 

'SYSTEM: 
(6-12 : 

;f?H NAME (13-29) : 
SCH TYPE (30): 
JUNIV RESP ( 3 1 ) :  

/ /Teacher 's  S S I  

1 k eacher  ' r  L a s t  Name 1 4Zl 4 3 1  44! 4,1 4 b (  4,i 1 411 ,"I 

1 Teache r ' s  Class  Type ( 1 1 Small 1 - 1 5  2. Re u l a r  (1-25) 
3. Regular v/~l!e 

 teacher ' s  Sex )[ 1. Male 2. Female 

( ~ e a c h e r ' s  Race 1. White 3. Asian 5. Am. Ind ian  '33) 2. Black 4 .  Hispanic  6 .  O t h e r  

1. Do rou  d i v i d e  your s t u d e n t s  i n t o  s m a l l  groups f o r . r e a d i n g  
I I n s  r u c t i o n o n a r e ~ u l a r b a s i s ?  If s o ,  please~nd i - ca te thenumber  

of groups., a n d t h e  averagenumber of minutes s p e n t i n s m a l l g r o u p e d  
i n s t r u c t l o n  each week. 

Number of Average Number of 
2=No I] ~ r o u p s  I) Minutes pe r  Week L I 1 I 

I 36 

2. Do you d i v i d e  your s t u d e n t s  i n t o  smal l  groups f o r  mathematics 
I i n s t r u c t i o n  o n a r e  u l a r b a s i s ?  If so., p l e a s e  i n d i c a t e  thenumber 

of groups., and t h e  a%eragenumberofmlnutes  s p e n t i n  smal l  grouped 
i n s t r u c t l o n  each week. 

Number of Avera e Number of 
2=No Groups I) ~ i n u f e s  pe r  Week 

(OVER 



3. Do you d j v i d e  your s t u d e n t s  i n t o  sma l l  groups f o r  s c i e n c e  
i n s t r u c t i o n o n a r e  u l a r b a s i s ?  I f  so., p l ease  l n d i c a t e t h e n u m b e r  
ofgroups. ,  and t h e  a$eragenumberof minutes s p e n t i n s m a l l g r o u p e d  
i n s t r u c t i o n  each week. 

l=Yes Number of Avera e  Number of 
2=No 1 7  Groups ~ i n u f e s  per  Week 

4 .  Do you d i v i d e  your s t u d e n t s i n t o  sma l l  groups f o r  s o c i a l  s c i e n c e  
i n s t r u c t i o n  on a  r e g u l a r  b a s i s ?  I f  s o ,  p l e a s e  i n d i c a t e  t h e  number 
of groups., and t h e  average number of minutes s p e n t i n  smal lgrouped 
instruction each week. 

l=Yes Number of Average Number of 
2=No Groups (1 Minutes pe r  Week r I I 

L 1 3  
1 

5. How do ou as s ign  t,he c h i l d r e n  t o  r ead ing  o r  math i n f t r u c t i o n a l  
r o u p s r  P lease  w r i t e  a  "1" i n  t h e  box f o r  yes  and a  2" i n  t h e  box 

?or no. 
Readin 

A )  By t h e  c h i l d ' s  s k i l l  l e v e l  

B )  By t h e  c h i l d ' s  i n t e r e s t  II II 
C )  Other p rocedure ( s )  

I f  o t h e r ,  p l ease  spec i fy :  

6.  For Reading and Math, do you move c h i l d r e n  from one group t o  
another  du r ing  t h e  school  year?  P lease  i n d i c a t e  by using:  

l=Yes: Frequent ly  
IeVery SIX weeKs 

o r  more o f t e n )  

2=Yes0 Occasional1 3 = N o  
ms an e v e r  Ysix 

weeksFhbut a t  I e a s t  
once dur ing  t h e  y e a r )  

A )  Reading II 
B )  Math 
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! l3~t 'T:  -.- - = ,- - c -- 

SYSTEM: 
ID ; tS- i2 ) :  
!SCX liAMZ ii3-23 j : 
SCB TYPE i L $ j :  
UNI- i  XZSZ \ 3 ~ / :  

' T e a c h u  ' s Las t  iJame I I I 
I 

b i 48 49 b\i 

F i r s t  IJame 

\Teacher ' s Class  Type IT( 1. Small (1-15) 2. Rgqular (1-25) 
3. Regular w / A l a e  

PAST BULL WEEK: --- 
Time Code: 1-5 = 01 through 09. Example: 9 t imes = 1 0 1 9 1 

10 t imes = 1 1 I o 1 
1. D u r i n g t h e p a s t f o u r w e e k s ,  howmanytiqes h a v e b o u h a d a  te lephone 

conversatiorrwithaparentregardinghisi i ier c i i d ' s p e r i o r m a n c e o r  
behavior? 

2 .  I?uringthepastfour.weeks,  hownanytiines have y o u w r i t t e n  a n o t e  
t o  a s a r % c t  r e g a r d m g  h i s / h e r  c h i l d ' s  schooi  per fornance  o r  
behavior : 

I 

3 .  During t h e  p a s t  f o u r  w.eeks, how many . t imes have you h e i d  a* 
schedulaa  conference with  a p a r e n t ,  p r i m a r i l y  t o  d i s c u s s  h i s l h e r  
c h i l d ' s  school  psrformance cr behavior? 

4 .  P l ease  est imatehowxanytines .duringthe p a s t  fou r  weeks youhave 
had an unscheduled con tac t  wi th  pa ren t s  of c h i l d r e n  ia your 
classroom. 



5. D u r i i i g  tho- gazF_ f ~ u r  xezks, h o w  marly ~ i n i i s  h a w  you made a  
~ r z r a s s i o n a ~  zo hom2s of your scudants! . 

6. Ddring t i i s  pasr; fo;ii- seeks ,  how many c i m a s  havs you senc a f o r m  
ier;car communicationhome t o p a r e n t s d  sugges t ing  a c t i v i t i e s  they  
should do a t  home with t h e i r  c h l l d .  

7 .  During t h e  a s t  fou r  weeks,  how many t i m e s  have you s e n t  a 
n e w s l e t t e r  Rome t o  pareptg t o  infqrm then  of pasc,  c u r r e n t ,  o r  
f u t u r e  classroom a c t l v i t l e s ,  t o p l c s  of scudy, e t c . ?  

I - 
8. Dur ing the  p a s t f o u r w e e k s ,  howman t i m e s  has  a p a r e n t h e l p e d  ou 

wi th  a  maintenance t a s k  such as:  czeaning t a b l e s ,  mending boo E s o r  
t o y s ,  f i x l n g  snacks,  he lp ing  c h i l d r e n  wi th  c l o t h i n g ,  e t c , ?  

9. P lease  e s t i m a t e d u r i n g t h e  c u r r e n t  school  y e a r ,  howman profes-  
s i o n a l  v i s i t s  you have made t o  homes of your s tudenxs.  

10 .  As a whole, a r e  you s a t i s f i e d  with t h e  q u a l i t ?  and q u a n t i t  
p a r e n t  i n t e r a c t i o n s  you have had t h i s  yea r .  l = Y e s  2=%oOf - 

11. If you answered NO t o  # l o ,  why a r e  ou d i s s a t i s f  l e d ?  Whqt w i l l .  
have t o  change f s  yhou t o  be s a t i s f l e d  wi th  you l n t e r a c t r o n s  wi th  
p a r e n t s ?  

1 2 .  D u r i n g t h e p a s t f o u r w e e k s ,  howmany t i m e s  have o u h a d a v o l u n t e e r  
( p a r e n t / o t h e r )  assisting you i n  your c l a s s ?  t b b  NOT inc lude  p a r e n t  
vo lun tee r  he lponschoolwlde  rojects~thatarenotirectl r e l a t e d  
t o  your c1assroom, such a s  Relplng i n  t h e  llbra&nchroor.) - 



3. During the four weeks, how man times has a volunteer x (parent/otherPa::sisted you on each of t e following tasks: 

A. Clerical assistance (telephoning, checking papers, running 
dittos, etc. ) 

8 .  Instructionalassistance (individual tutoring, resource center 
work, working with small groups, etc.) 

C. Leading the entire group in a lesson 
I 

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

'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. 

Gu 
8 .  Assistingjou in preparing materials and performing other 

clerlcal utles 

C. Assisting you in instruction 

G=J 
6. Howman timesinthepastfourweekshas a special teacher (music, 

art, eec. 1 taught your class? 

THANK YOU FOR YOUR ASSISTANCE! 



Figure C-8 

PROJIiCT STAR 
TMCHER P R O W  CHECKLIST 

Whmt grmdc m r c  you c u r r e n t l y  t w c h i n g f  nonth Y c m r  

1 - F i r u t  2-Sccand 3-Third P D m t e  I[ 1x1 
SY STEH t 
I D  46-12): 
SCH WAHE 413-29)a 
SCH TYPE 4 3 0 ) :  
UWIV RESP ( 31 ) r 

Temcher'r SSI 

~ e m c h r r  r hut  ~ m w  I 1 I L 1 I I I 1 
Firmt  W m l w  

Temchrr'r C l m n  Type 1. S n l l  "-15) 2. Regulmr 41-25, 
3. Regulmr w / A i d e  

Temcher'r . SIII 2. F e n l e  

Temchrr'r R- 1. Wbite 3. Arimn 5. Am. I nd ian  g 2. Blmak 4. H i m n i c  6. O t h r r  

h m l d  R. Cruiakrhmnk 
Ohio Stmte U n i v r r r i t y  

o b l e ~  m r i m e m  w h m  w e  hmvc l goal mnd cmnnot a c h i e v e  it. Everyone hmr 
pro A E= leu, temcherr imluded .  Sow p r o b l w  remit from tb n a t u r e  of the 
v i m 1  work of temchcrr. It ir i l p o r t m n t  for temcherr,  w h o o l  dimtrictm, 
temcher or m n i z a t i a r ,  mnd t-cher eduemtarr  to knou whmt tewherr8 problm 
m r c  m o  thm ? conmciwr,  plmnned effort8 can  k w d e  to  c o n r i d e r  mnd prrhmpm to  
r d u w  or e l iminmte  tham. 

D q p ; . o b l m  a the checkl imt  have brcn r ted by teacherr i n  Tmn- 
and mcrorr the country. w y  refl- pr*% you e n o a n t r r .  1n  o r d e r  to  
f i n d  out ,  remod 9mch 23-t Ig &Q ymvm. 

Exmr l e t  Lodc m t  the n m p l e  problem m t m t c w n t  k l w  mnd hor one 
temcEer hmr r d& to it. Am you r-d t h i r  oblem m t m t e w n t  (mnd 
a l l  other. inz c h c c k l i u t )  mentmlly p r e f m a ,  tg m t m t t  w i th  the 
word8 *I h m ~  l prob1.r . . . 

H w  Frequent ly  Doem 
Problcr, Occur1 

H w  Bother- 
Xh,b problem? 

C 
C 

a 1 C 

C 2 Y - 
0 - m 

L Y) : f" E 
Q a > 0 r" e 

z" 0 
0 2 P 8 %  

1 2 4 5 1. Eremtimp i n t e r e m t  i n  t h e  t o p i c  1 2 4 2 
- being  tmught. 



T k .  rample oblem rhoru  t h a t  t h e  t m c h e r  f e l t  t h a t  *Creat ing i n t e r d  i n  
tk t o p i c  being E u g h t *  ir -a l pooblem bu t  t h a t  vhcn it h a p p l u  it 
ir ex  rcwl bother-. -hd ..c there a r e  f i v e  choice8  r e l a t e d  t o  t h e  frequency o f  occurrence  
of the problem and f i v e  choicem r e l a t e d  t o  t h e  e x t e n t  of it. b o t h e r m w n e m .  
t h e r e f o r e  aany c o l b i n a t i o n r  a r e  poorible .  R e w m k r  to  p l a c e  a check aa rk  i n  
one of t h e  f r m u e n t  c o l u y l r  .nd i n  one of  t h e  bothmoome columnr f o r  each 
~r0bl-m 

Plemec d o  n o t  lemve a r ~ ~  tcrr l a n  I f  you f e e l  a r t a t e w n t  doe r  no t  apply to  
ou or y o u r T i € i i i i t n ~  i & n h ? b o b l c r  f o r  you. and ~ h o u l d  be marked 

rnever*  or *not a t  a l l . .  
DO HOT uee t h e  boxer a t  t h e  r i d e  of each queution. Theee m r e  f o r  o f f i c e  

uate m T y 7  

\ 

-1 Have a problem,. &* 

Hor Frequently bocr 
T h i r  Problem Occur? 

I 
h - 

1. Liking my mtudentr. 

H o r  B o t h m w w  
J r  T h i s  Problem? 

I 1 2  3  4  5 . 2. Get t ing  mtudmtm to  participate 1  2  3  4  . 5  
i n  clmrr. 

1  2  3  4  5  3. Maintaining order ,  q u i e t  or 1 2 3 4 5  
ooatrol . 

1 2  3  4  5 4. Improving life f o r  my m t u d m t r  1 2  3  4  5  
by o o r r s c t i n g  o o a d i t i o n r  both 
i n r i d e  and o u t r i d e  mhool .  

1 2  3  4  5  5. Having mough free tiw. 1 2 3 4 5  

G e t t i n g  mtudmmtu to feel 
-rrf3 i n  mhool .  

Ge t t ing  r t u d m t m  to  &have 
mppraplimtely. 

Gaining p r o f e r r i o n a l  k n m l e d  e, 
r k i l l r ,  and a t t i t d m  and u r l n g  
t h m  ef f mztively. 

C o n t r o l l i  a n d u r i n g m y  - 
femional"?i- i n  th X0 
f unct ional ,  ef f icimt ray. 

Undcrmtanding and he lp ing  t h e  
a t y p i c a l  or. r p e c i m l  ch i ld .  

Ge t t ing  coo r a t i o n  and map- 
port from tg mdminimtration. 

Helping mtudentr r h o  have 
per#mal probl-. 

Keeping my rtudmtr army from 
t h i n  r and people which m y  be 
rn b.lj infl-. 

Planning i n r t r u c t i o n  i n  d i f -  
f e r e n t  vayr  and for d i f f e r e n t  
plrporar. 

R w d i  a p p r o p r i a t e l y  to 
improper "& a v i o r  m c h  am 
obsocnitiem. 



'1 H a v e  l Problem . , 2 
H o r  Frequent ly   doe^ 
~ ~ O c c u r O  I 

1 2 3 4 5 16. Dcvcl i n g  mnd mmintmining 
r t u d c 3  r m  t, e f f e c t i o n ,  
mod rcrpn:PP" 

1 2 3 4 5 17. A m w i n g  w m t u ~ t r ' l ~ r n i n g .  

1 1 1 2 3 4 5 18. S o l i c i t i n g  m p p r o p r i m t e  m tudmt  
T ' B V  behavior. 

1 2 3 4 5 19. Improving a o n d i t i o n r  80 thmt 
m t u d m t r  can  mtudy better m t  
h-. 

1 2 3 4 5 20. Hmving enough preparmtion ti-. 

1 2 3 4 5 21. Extending l e a r n i n g  beyond t h e  
c l m r m r o o r .  

I I I 1 2 3 4 5 22. Cont ro l l ing  mggreniw mtudmt  
T57 behmvior. 

23. W t i n g  q mtudmtm to m c h i w e  
ampetenoe i n  k r i c  r k i l l r  m c h  
m r  e x p r e ~ r i  t)NI#lvem ef fec- 
t i v e l  i n  a I w r i t i n g  and 
m k  pq. 

24. Completing the work I hmve 
plmnnod. 

26. Ge t t ing  the undermtmnding mnd 
mmtmm- of tewhmrr mnd ad- 
r in imt rmto r r  mo thmt I feel 
ef f icimt mnd p ro fen ionml .  

28. Emtmblimhing good ru lmt ion-  
r h i p r  v i t h  pmrmtm mnd under- 
mtmnding kmue conditianr. 

29. Get t ing  w m t u d m t r  to  v . 1 ~  
r choo l  wrkm mnd grmdem. 

( I 1 2 3 4 5 a. ~ n ~ o r c i n g  ooluidermte treat- 
7 2 7 3  Dent of property.  

32. Hclpi  mtudantm improve mem- 
d"ic3ly. 

( 1 2 3 4 5 33. Enforcing BOci.1 .om .ad 
folkwm r Noh m r  honemty mnd 
mprol for temdmrr. 

How Bother- 
T h i r  Problem? 



'1 l Problem - 
nor Botherrorc 

& yli. Problem? 
Wor Frequently Docr 
T h i r  Problem Occur? 

m 
C 

OFFICE 
0 

V) 

h m 

ONLY 0 
0 

L 
Z 0 2 

Hmvin enough ti- to tamch 
and l f 80 to dimgnome mnd 
evmlumte lemming. 

Providing for individuml 
lemming differen-. 

I I I 1 2 3 4 5 37. Get t ing  mtudn,t+ t o  ume their 
x-87 leimure t iw w e l l .  

I 1 2 3 4 5 3. Get t ing  mtudmt. to  e n j q  
lemming for itr o r n  rmke. 

1 2 3 4 5 39. Avoiding d u t i e r  inmpproprimte 
to my p r d e r r i o n m l  role. 

1 2 3 4 5 40. G e t t i  w-y mtudmt to work 
Up t0%8 or hrr mbil i ty .  

' 1 I 1 1 2 3 4 5 41. Being p r d m i o n m l  i n  my re- 
- 7 5  lmti01t8hipr wi th  d m f f .  

1 2 3 4 5 42. Cremting i n t e r &  i n  the t o p i c  
k i n g  taught .  

1 2 3 4 5 43. Holding worthwhile confercncer  
with p a r m t r .  ' 1 2 3 4 5 44. Hmvi r t u d c n t r  pr-t mnd on 
tir"Pof m 1 1  clmr-, 
rehemrrmlr, g a m ,  etc. 

1 2 3 4 5 45. Maintaining r t u d m t  mttention. 

1 2 3 4 5 46. 68 tmbl i rh i  and mmintmiaing 
rmpport w i x  mddnimtrmtorr  
and mupervimor.. 

1 2 3 4 5 49. Underrtmnding.the cond i t ion8  
of t h e  home8 mad community i n  
which my r t u d e n t r  l i ve .  

1 2 3 4 5 50. Uring tiw v i w l y  to get both 
o f e n i o n m l  and prrwnal 

King. mccap l i rhed .  

1 2 3 4 5 51. Guiding my r t u d e n t r  t o  do the 
t h i n g r  which w i l l  h e l p  them 
mcced i n  rohool.  

1 2 3 4 5 52. Removing m t u d m t r  who m r e  
roureem of frumtrmtion. 



How Frequently Dam8 - 

Thin Occur? P- 

Knwing hor to differcntimtc 
between mtudent lemming mnd 
pnyohologioml problcu. 

Vitalizing my etudcntm' in- 
tsrcrt in learning mnd inprw- 
ing their mchiwc-t. 

I 1 I 1 2 3 4 5 56. Developing confidence in my 
m'B5 colleagwr. 

H w  Bother- 
T h i ~  Problem? 

1 2 3 4 5 57. Overcoming l mtudent'r feeling8 1 2 3 4 5 
of upoct or frumtrmtion with 
hi-lf. 

1 2 3 4 5 56. Amrimti prentr having diffi- 1 2 3 4 5 
oulty w% their children. 

1 2 3 4 5 61. Directing the v o r k o f m  teacher 1 2 3 4 5 
aide or volunteer mrrirtmnt. 



Moncn . . rear 
.er's Class  Type h-J Figure C-9 

PROJECT STAR 
SPECIAL PRGGRAXS 

S p e c i a l  P r o g r a m  a r s  an ~ c t i ~ ~ i c i e s  t h a z  sell some c h i l d r e n  of t h e  saxe 2- a n d c c m b i n s t h e . ? : w i ~ h , , . ~ i 2 r e r . f r o s o ~ h e r  c l a s s e s  o n a r e g u l a r b a s i s .  An 
.ie would we a Chapter I progi--.;lr that pulls e h l l d r e n  .sut cf severs ;  c l a s s e s  
~ a d i n ~ j ~ s ~ r u c t i c j n .  P 1 ~ a s ~ r ' c l r n i s k z u s ~ ; z h  a reca , rdof  e a c h s t u d e n t w h c  
; ~ O ~ V E C  1i-i each prcGran and .low-much :ipe ae cr 549 1 s  palled c u r  sacs 

25 ;JCT r e c o r d  a=* program c r  br i e ,  c;urc;er . ,  i. e . ,  l e s s  chaL cwo wefj;s -- 
lg tnc j r  programs 1; 6 a t  p u l l  z h i l d r e n o ~ ~ ~ i o r i a s s  ~ , i a n a q n n ~ r  ~ w e e k .  r i  
3znt ls,i,n inore.t+aa orrs Program, pieasi; lis: c+e c h i l d  in qachprogga,a. 
~ 2 1 - d  S A A  S p = c l a ~  Zrcgraiiis s c c s  as C i i a p ~ ~ r  A si- S+cia ,  Zciiisazion. 

. - 
- 

SYSTEM: 
'ID (6-12) : 
SCH NAME (13-29) : 
S C 3  TYPE (30) : 
VKIV XESP ( 31) : 

Teache r ' s  SS# 

Teache r ' s  Las t  Name I I I I I 1 1 1 I 1 I 
4i 4 '  a 43 44 4 3 4ib 4; 46 49 3 U  

I 

STUDEIJT 
I D  

75-85 

5 

STUDENT 

.st 
!-63 

I 

PURPOSE 
OF 

SPECIAL PROGRAM 

r 

HOURS 
PER 

WEZK 
86-87 

NAME OF 
SPECIAL 
PROGRAM 
88-37 

' S NAME 

F i r s t  
64-73 

- -  

M I  
74 



Figure GI0 

TEACHER EXIT INTERVIEW 

NAME: 
SCHOOL: 

YEAR: 

CLASS TYPE: 

NO. OF STUDENTS: LAST-YEAR: 
THIS YEAR: 

1. If the amount of content covered in ou class has been different this year, 
describe HOW and why it has been d e r e n t .  

1st Year Teacher - Did you cover the required content: 
Yes - No - Any additional? 



TEACHER EXIT INTERVIEW 

NAME: 
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- 



TEACRER EXIT IN'IERVIEW 

NAME: 
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? 



i TEACHER EXIT INTERVIEW 

NAME: 
SCHOOL: 

CLASS TYPE: 

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, 

I 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- 



TEACHER EXIT INTERVIEW 

NAME: 
SCHOOL: 

5. If there has been a difference in the cing of instruction between this 8" year and last year, then describe HOW an why it has been different. 

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



TEACHER EXIT INTERVIEW 

NAME: 
SCHOOL: 

CLASS TYPE: 

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 tbis year? Yes No- 



TEACHER EXIT INTERVIEW 

NAME: 
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- 



TEACHER EXIT INTERVIEW 

NAME: 
SCHOOL: 

CLASSTYPE: 

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

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



TEACHER EXIT INTERVLEW 

NAME: 
SCHOOL: 

CLASSTYPE: 

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

1st Year Teacher - Were you able to complete all of your paper work at school? 
Yes No- 



TEACHER EXIT INTERVIEW 

NAME: 
SCHOOL: 

[INTERVIEWEX: THIS QUESTION APPLICABLE TO R E G W A D E  
TEACHERS ONLYJ 

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 &stant; 
or 

primarily an instructional assistant. 

lob. How has your full-time aide been involved in instnxtional activities? 

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

1Od. What are the instructional tasks that are only the.teacher's responsibility? 



TEXCHER EXIT INTERVIEW 

NAME: 
SCHOOL: 

CLASS TYPE: 

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

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



t TEACHER EXIT INTERVIEW 

I NAME: 
SCHOOL: 

CLASS TYPE: 

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 

1st Year Teachers - Did you use learning centers? 
Yes 
How many ? 
No- 



TEACHER EXIT INTERVIEW 

NAME: 
SCHOOL: 

CLASSTYPE: 

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 tzips - 
center activities 
special artimusiddrama 
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 - 

Robe 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? 



TEACHER EXIT INTERVIEW 

NAME: 
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? 



TEACRER EXIT INTERVIEW 

NAME: 
SCHOOL: 

CLASS TYPE: 

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 
more communication with parents 
other 

15c. Why do you think parentlteacher relations differed this year? 
small ~ - class 
aide 
parents had more time available 
parents 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 Year Teacher - How have the parents been involved in your room this 
year? 



TEACHER EXIT INTERVIEW 

NAME: 
SCHOOL: 

16. If your had your choice, which teaching situation would you choose: 

a small class with 15 children 

OR 

a regular class with 25 children with a fU-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? 



Figure C-11 

Record Type 

1 
1 For Office Use Only I PROJECT STAR 

AIDE LOG 
Ecnth Year 

Date 1 7 1  7 1  
2 3 4 5 

SYSTEM: 
ID (6-12): 
SCH NAME (13-29): 
SCH TYPE ( 3 0 )  : 
UNIV RESP (31) : 

Aide's SS# 

Aide's Last Name 

First Name 

Aide's Sex 

Aide's Race 

Aide's Class Type 

2. Female 

D 1. White 3. Asian 5. Am. Indian 
52 2. Black 4. Hispanic 6. Other 

[3 1 1 1 - 1 5  2. Regular (1-25) 
53 .3. Regular w/Aide 

Aide's Highest Degree: 

%a 1. High SchoolICED 3. BAIBS 5. Ed.D.1Ph.D. 
54 2. Associate Degree 4. H.Ed./MA/HS 



TYPE OF ACTIVITY PERFORMED TODAY 

Tues - 1 
Day of Ho. Day of Yk. a Yed - 2 

55 -56 5 7 .  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 
2. Routine Student Activity 

(Activity Code 3. M o l e  Group Instruction 
Definitions 4. Small Group Instruction 
are on Page 2) 5. Individualized Instruction 

6. Planning and Preparation 
7. Personal Time 

SUBJECT CODES: 

1. Reading 
2. Math 



ACTIVITY CODES I 
1. Routine Paperwork yould include: 

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

I 
C. Checking or grading student paperwork 

. I 
2. Routine Student Activities would include such activities as: 

A. Taking daily attendance 
B. Collecting anO accounting for lunch money or other monies 
C. Bus monitoring duties 
D. Recess duty(ies1 
E. Break in routine duties (such as bathroom, assembly, etc.) 

3. 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. 

I 
I 

4. 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 

I 
small group use the same materials. Group instruction may be set up 
according to academic skill levels, specific needs or interests. 

5. 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. 

I 
skills on an individual basis would be contract work and individualized 
instruction. I 

6. Planning and Preparation would include: 
A. Vriting lesson plans 
B. Preparing necessary instructional materials or aids . (bulletin boards, 

centers, dittos, etc.) 

I 
C. Confering with parents, students, or educational personnel 
D. Housekeeping duties I 

7. 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). 

I 



Figure C-12 

Record Type 

For Office Use Only 
PROJECT STAR 

QUESTIONNAIRE FOR TEACHER AIDES 
Month Year 

Date 11 1 7 1 '  
2 3 4 5 

SYSTEM: 
ID (6-121 : 
SCH NAME (13-29): 
SCB TYPE (30): 
UNIV RESP (31 1 : 

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 SSI 
32 33 34 35 36 37 38 39 40 

Teacher Aide's Last Name I I I 1 1 1 I I 1 
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. 

l=One year 3=Three years 
2=Two years 4=Four years [7 

5 1 

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

l=The Same 3-Worked only 
2=Different one year 17 

- .  5 2 



3. Uhen you first,.began to work as a STAR aide, did you have any 
orientation to, or training for, your work? 

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

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

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

A 1 1 The teacher plans the activities and tells me each day. 
55 

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

C n The teacher and I plan together on a daily basis. 
5 7 

D The teacher and I plan together weekly. 
5 8 

E n I do not participate in planning. 
5 9 

6. 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 17 Teamwork with the teacher 
5 9 6 0 

C 1 The salary D Pleasant working situation 
6 1 62 

t The work schedule F This may lead to a 
6 3 64 teaching job 



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 amount 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 thzn once a week. FOR EXAUPLE: 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 

- 

a. Loading and unloading 
busses (bus duty) 

b. Supervising children at 
recess 

c. Supervising children at 
lunch 

d. Grading or correcting 
papers for the teacher 

e. Taking attendance, and 
doing reports and forms 

f. Preparing materials for 
lessons or for learning 
centers 

g. Working individually 
with special needs 
students 

h. Tutoring individual 
children on their 
lessons. 

i. Working with a reading 
group, math group or 
other instructional 
group (the teacher may 
be working with 
another group 

' j. Uanaging the whole 
class while the teacher 
is away 

k.Teaching a lesson to the 
whole class 

1. Giving tests, or to the 
grading tests 

m. Working with children 
on computers 

n.. Preparing bulletin 
boards. 

o. Working with children 
on art projects 

p. Preparing art for room 
or hallway 

a .  

50 in Column B. If 
in Column C. 

COLUXN C 
I Do This Less 

Than Once 
A Week 

7 2 

79 

8 6 

9 3 

100 

107 

114 

121 

128 

135 

142 

149 

156 

163 

170 

177 

COLUMN 
Enter Average 
Time Per Day 
In Minutes 

66-68 

73-75 

80-82 

87-89 

94-96 

101-103 

103-110 

115-117 

122-124 

129-131 

136-138 

143-145 

150-152 

157-159 

164-166 

171-173 

COLUMN B 
Enter Average 
Time Per Week 

In Minutes 

69-71 

76-78 

83-85 

90-92 

97-99 

104-106 

111-113 

116-120 

125-127 

132-134 

139-141 

146-148 

153-155 

160-162 

167-169 

174-176 

week, put a "1" 

- 

you do bus duty 

257 
--- - 

less than once a 



8. What do you like l~ast about being an aide? Enter awl" for worst, a 
"2" for next worse,' and a "3" for the third worst aspect of your job. 

1 The work is not challenging B r] The salary 
178 179 

C The children are hard t o  D 1 Too much stress on the 
180 work with 181 the job 

E Doing a teacher's job without F Not having any say in 
182 getting recognized for it 183 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. 

THMK YOU FOR YOUR HELP! Please give this form to the person doing tbe 
exit interviews with the teacher. 



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 obsenrer objectivity, the teacher scores were not revealed to the obsewers. 

The characteristics studied were: preparation, certifiition, experience, in-sewice, 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 
whiie. The 28 percent of the effective 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=l l )  of the less 
effedive teachers were under 30 years of age. Nine percent (N=6) of the effective teachers and 
7 percent (N4)  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 invoked in the study had full primary certifiition. 

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 effective teachers in the 9 years and 
under category; 19 percent (N=12) were in the 20-29 group. The largest group was 49OA (NP32) 
in the 10 to 19 year category. 

Eighty-fie percent of the effective teachers were on the Career Ladder with 72% (N47) at 
Level 1,4% (Nd)  at Level II, and 8% (N55) at Level Ill. Seventy-five percent of the less effective 
teachers were also on the Career Ladder with 67% (Nd0) at Level 1, 5% ( N d )  at level II and 
3% (N=2) at level Ill. 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% (N45) of the less effective teachers were on the Career Ladder. 

b. Results of Obsenfatlons 

Resuns of the corrparison of effective and less effective teachers0 teaching practices produced a 
statistically significant difference in favor of the effective teachers on the following practices: 



(1) instnidion is guided by a preplanned curriculum 
(2) Students are carefully oriented to lessons 
(3) Instruction is clear and focused 
(4) Learning pmgress is monitored cbsely 
(5) When students don't understand, they are retaught 
(6) lnstnrctional 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 learning. 
(TABLE Dl 7) 

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 
B W  

Age: 29 and under 5 (8%) t l  (1896) 
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: 
BA. or B-S. 38 (58%) 35 (58Ok) 
MA. or MS. 27 (42%) 25 (42%) 

Certification: 
Full Primary 

Total Years of Teachii 
Experience: 
9 and under 16 (25%) 
10 to 19 32 (49%) 
20 to 29 12 (19%) 
30 and above 5 (8%) 

Career Ladder Level: 
Not on Career Ladder 5 (8%) 
Apprentice 3 (5%) 
Probationary 2 (3%) 
Level I 47 (72%) 
Level II 3 (4%) 
Level Ill 5 (8%) 



Table D-17 

Criterion 

Summary of Percentage Ratings on 12 Teaching Practices 
Second and Third Grade Effective and Less Effective Teachers 

Instruction is guided by 
a preplanned curriculum 

Effective Less Effective 
Teachers Ratings Teachers Ratings 
(1 ,2,3) (4) (1,2,3) (4) 

There are high expectations 
for student learning 33% 67% 41 % 59Yo 

Students are carefully 
oriented to lessons 

Instruction is dear and focused 19% 81 %"' 59Y0 41 YO 

Learning Progress is 
monitored closely 

When students don't under- 
stand, they are retaught 

Chss time is used for learning 1 3% 87%- 48% 52% 

There are smooth, efficient 
dassroom routines 11% 89%" 45% 55% 

InstNdional 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 

Incentives and rewards for 
students are used to 
promote excellence 



Organization and dassmom 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 obsewed 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 signifiint results (p<=.001) which were verified by the effective 
teachers' perception that a bve of children and teaching was a necessity. These teachers 
established a positive caring relationship through verbal praise, pats and hugs, listening, eye 
contad, and positive notes. 

No diierences 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 1 7). 

c. Teachers' Perceptkns of lndhrldual Effectiveness Factors 

Teachers were asked to identify 2 factors that contributed to their success as teachers. The 2 
most frequently mentioned were "a bve 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, flexible, acceptance of students regardless of background, 
patience, firm but fair, and understanding.' 



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. CertMiiion Primary Primary 

5. Education BA or BS BA or BS 

6. Career Ladder Level I Level I 

7. Reading Workshop 65% 55% 

8. Math Workshop 60% 52% 

9. Classroom Management Workshop 63% 55% 

Profiles of the effective and less effective teachers revealed the folbwing similaritiis: (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 
bnger and they had taught longer at that grade level. 

e. Summary 

Sixty-fie 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 positiie personal teacher-student interactions. 

However, class size seems not to have made a diierence 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 h 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 mu# assist in staff devebpment 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 calls. 



Figure D-1 

PROJECT STAR 
EFFECTIVE TEACHER PRACTICES SURVEY 

SYSTEI!: 
SCHOOL ID: 
SCHOOL NAME: 
SCHOOL TYPE: 
UNIV RESP: 

Teacher's SS 

Teacher's Name 

Grade Taught During U 0. Kindergarten 2. Second Grade 
Project STAR 4 5 1. First Grade 4. Third Grade 

Class Type During 17 1. Small Class 3. Reg + Aide Class 
Project STAR 4 6 2. Regular Class 

Instructions to the ~nterviewer: 

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. 

pa INSTRUCTION IS GUIDED BY A PREPLANNED CURRICULOW. 1 2 J 4 
47 (Circle One) 

a Learning goals and objectives are developed by the Teacher. 
48 

a The BASIC SKILLS FIRST or local equivalent is used. 
49 

Alternative resources and activities are identified. 
5 0 

Resources and teaching activities (e.g. Additional Reading 
Series) are modified to help students learn. 

5 1 
How do you use additional Reading Series ? 



INT. m . - 
2. 1 1 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 
5 3 2. Average 

3. Above Average 

1 1 What are the students' chances of being successful? 1. Poor 
54 2. Good 

3. Excellent 

Quality standards for academib work are set and maintained 
55 consistently. 

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. 0 STUDENTS ARE CAREFULLY ORIENTED TO LESSONS. 1 2 3 4  

5 7 (Circle One) 

Teacher helps students get ready to learn. She explains lesson a objectives in simple, everyday language and refers to then 
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. n INsrRucTION 1s c L n R  MID FOCUSED. 1 2 3 4  

62 (Circle One) 

e] Do you use the Tennessee Instructional Hodel (TIHS) ? 
6 3 

a 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. 

6 5 
Students have plenty of opportunity for guided and independent I7 practlce with new concepts and skills. 

66 
To check understanding, teacher asks clear questions and makes 1 sure all students have a chance to respond. 

67 

a 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 n is typically in small increments and provides additional practice 
69 with content covered in class; work is checked and students are 

given quick feedback. 

Parents help keep students involved in learning. Teacher lets a parents know that homework is important and gives them tips on 
70 how to help students keep working. 

OBS . 
5. LEARNING PROGRESS IS MONITORED CLOSELY. 

71 
1 2 3 4  
(Circle One) 

Teacher frequently monitors student learning, both formally and 
informally. 

72 

How ? 

 teacher requires that students be accountable for their academic 
work. 

7 3 

How ? 

Grading scales and mastery standards are set high to promote a excellence. 
74 

u Teacher encourages parents to keep track of student progress, too. 
75 

How ? 



I How do you keep up with students' progress ? 

I 

I 
How do you know which ones are not performing at their maximum ability ? 

i INT. 
I om. a wnen STuDEwrs DON'T UNDERSTAND, THEY ARE RETAUGAT. 1 z 3 4 

6. 7 6 (Circle One) 

I New material is introduced as quickly as possible at the ml beginning of the year or course, with a minimum review or 
77 reteaching of previous content. Key prerequisite concepts and 

skills are reviewed thoroughly but quickly. 
I 

How ? 

Teacher reteaches priority lesson content until students show 
' they've learned it. 
78 

Regular, focused reviews of key concepts and skills are used 
throughout the year to check on and strengthen student retention. 

79 

How do you find the time to reteach a skill that has not been mastered ? 

OBS. 
7. CLASS TIME IS USED FOR LEARNING. 

80 
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 

81 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 a during class, they work on lessons: 
82 

When ? 1. Before school 2. During recess 
3 .  After school 4. Other 

83 



OBS . 
8. THERE ARE &!~OOTH.. EFFICIENT CLASSROOU ROUTINES. 1 2 3 4  

84 !Circle One) 

Class starts quickly and purposefully; teacher has assignments 
or activities ready for students when they arrive. Katerials and 

85 supplies are ready, too. 

Students are required to bring the materials they need to class n each day; they use assigned storage space. 
86 

Administrative matters are handled with quick, efficient routines 17 that keep classroom disruptions to a minimum. 
8 7 

There are smooth, rapid transitions between activities throughout n the day or class. 
88 

OBS . 
9. a INSTRUCTIONAL CROUPS FORHED IN THE CLASSROOH 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. 

9 0 
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 a achievement levels change. 
9 2 

What criteria do you use to place students in groups ? --- 0 1. Student Ach. Test Scores I 1  2. Teacher Devised Test 
93 9 4 --- a 3. Teacher's Opinion I 1  4. Other Teacher's Opinion 
95 9 6 --- 

5. Reading Checklist I 1-1 ' 6. Other 
9 7 9 8 

Which criteria do you consider most important ? 



OBS. 
10. 1-1 STANDARDS FOR &ASSROOM BEHAVIOR ARE EXPLICIT. 1 2 3 4  

100 (Circle One) 

T e a c h e r  lets students know that there are high standards for 
1 behavior in the classroom. 
101 

Classroom behavior standards are written, taught, and reviewed a from the beginning of the year or the start of new courses. 
102 

discipline procedures and consequences are planned in 
R~i::;ce. Standards are consistent with or identrcal to the 

103 building code of conduct. 

Consistent, equitable discipline is applied for all students. 
I 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. - 

11 Teacher user the Lee Cantor Assertive Discipline Technique. 
106 

What other behavior techniques do you use ? 

OBS . 
11. 

107 ARE POSITIVE. (Circle One) 

u 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 a responsibility and self-reliance. 
110 a Students are assigned responsibility for class duties. 
111 



OBS INT. . INCENTIVES ?AND REWARDS FOR STUDENTS ARE USED TO 1 2 3 4 
12. 112 PROMOTE EXCELLENCE. (Circle One) 

Excellence is defined by objective standards, not by peer a 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 
t get them. Rewards are chosen because they appeal to the 

114 students. 

Rewards are given for specific student achievements. Some 0 rewards may be presented publicly: some should be immediately 
115 presented, others delayed in order to teach persistence. 

Parents are told about student successes and requested to help 
students keep working toward excellence. 

116 
What types of incentives and rewards are used most often? 

1. Display Student's Work 
2. Prizes 

117 3. Special Privilege or Job 
4. Stickers 
5. Verbal Praise 

118 6. Others 

0 
--- 

I 8 
1-1 

119 120 

INT 
13. How do you involve the family in the child's learning ? a 1. Distribute class newsletter. 

121 

U 2. Hold special parent conferences when needed. 
122 

3. Provide instructions for helping with homework. 
123 
w 1 1 4. Send home individualized notes. 
124 a 5. Send home student's folder. 
125 

63 6. Telephone parents as needed. 
126 

7. Other 



( Which do. you consider most productive ? 
128 

INT . 
10. DO ycu sake borne visits ? 

129 

If so, when and why ? 

INT. 
15. Do you use learning centers ? 

130 

What kind of learning centers do you use regularly ? 

D 1- Creative Skills 
131 

a 2. Enrichments Centers 
132 

3. Language Arts Skills 
133 

[=I 4 Listening Skills 
134 

5. Hath Skills 
135 

a 6. Reading Skills 
136 

a 7. Science Skills 
137 

8. Thinking Skills 
138 

0 9. Others 
139 

I-]- Bow many centers do you have available at one time ? 
140 141 

Bow 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 

- 











DO you use ianipulatires in teaching math ? 
143 

1. C ~ O C ~ ~ S  a 2. Concrete objects (1.e. S ~ I C ~ S  or blocks) 
144 145 

0 3. Honey a 4. Others 
146 147 

INT . 
17. What are the two characteristics that make you a good teacher ? 

1. I care about children. 
148 149 2. I am flexible. 

3. I have high expectations for my students. 
4. I am very organized. 
5. I am patient and understanding. 
6. Other 

INT. 
18. M a t  two teaching techniques do you consider to be the most effective ? 

INT. 
19. When did you decide to become a teacher ? 

a 1. In Elem. School 2. In High School 
150 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) 

1-1 (boys 
152 

(girls) 
153 



Their Ages: ...- (Enter the number for each catagory) 

13 1. to 4 years old. 2. 5 to 13 years old. 
154 155 

17 3. 14 to 18 years old. 0 4 .  19 co 25 years old 
156 157 

5. 26 to 45 years old. 
158 

Father's Occupation: 

1. Business 2. Education 3. Other 
159 

Hother's Occupation: 

0 1. Business 2. Education - 3. Other 
160 

Brother's and Sister's Occupations: 

Do you belong to a professional association ? 
161 a Do you work actively in the association ? 
162 

INT . 
22 17 Teacher's Age 

163 164 

Birth Order 1. Oldest 
2, Youngest 

165 3. Only 
4. Other 



Figure 0-2 

PROJECT STAR 
EFFECTIVE TEACHER PRACTICES SURVEY 

SYSTEM: 
SCHOOL ID: 
SCHOOL NAME: 
SCHOOL TYPE: 
UNIV RESP: 

Teacher's SS 

Teacher's Name 

Grade Taught During 
Project STAR 

Class Type During 
Project STAR 

a 0 .  Kindergarten 2. Second Grade 
4 5 1. First Grade 4. Third Grade 

1. Small Class 3. Reg + Aide Class 
4 6 2. Regular Class 

Instructions to the ~nterviewer: 

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. a INSTRUCTION 1s GUIDED BY A PREPLlllRnD CuRRIcuLm. 1 2 3 1 

4 7 (Circle One) 

Learning goals and objectives are developed by the Teacher. 
48 

[3 The BASIC SKILLS FIRST or local equivalent is used. 
49 

n Alternative resources and activities are identified. 
5 0 

Resources and teaching activities (e.g. Additional Reading 
Series) are modified to help students learn. 

5 1  
How do you use additional Reading Series ? 



INT . 
2. THERE ARE HIGH EXPECTATIONS FOR STUDENT LEARNING. 1 2 3 4 

5 2 (Circle One) 

What kind of class do you have this year ? 1. Below Average 
5 3 2. Average 

3. Above Average 

What are the students' chances of being successful? 1. Poor 
54 2. Good 

3. Excellent 

m1 Quality standards for academic work are set and maintained 
55 consistently. 

17 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) 

Teacher helps students get ready to learn. She explains lesson a objectives in simple, everyday language and refers to them 
58 throughout lesson to maintain focus. 

Objectives may be posted o r  handed out to help students keep a a sense of direction. Teacher checks to see that objeStives 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  

6 2 (Circle One) 

Do you use the Tennessee Instructional Hodel (TIHS) ? 
6 3 

h 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 a to communicate clearly to students: dibrassions are avoided. 
65 



Students have plenty of opportunity for guided and independent a practice with new concepts and skills. 
66 

To check understanding, teacher asks clear questions and makes 
sure a11 students have a chance to respond. 

67 

n Teacher selects problems and other academic tasks that are well I 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 13 is typically in small increments and provides additional practice 
69 with content covered in class; work is checked and students are 

given quick feedback. 

Parents help keep students involved in learning. Teacher lets D parents know that homework is important and gives them tips on 
70 how to help students keep working. 

OBS. 
5. n LEARNING PROGRESS IS HONITORED CLOSELY. 1 2 3 4  

71 (Circle One) 

Teacher frequently monitors student learning, both formally and 
informally. 

How ? 

Teacher requires that students be accountable for their academic D work. 
73 

How ? 

Grading scales and mastery standards are set high to promote 
excellence. 

74 
Teacher encourages parents to keep track of student progress, too. 

75 



How do you keep up with students* progress ? 

How do you know which ones are not performing at their maximum ability ? 

INT . 
om. e WHEN STUDENTS DON'T UNDERSTAND, THEY ARE RETAuGm. 1 2 3 4 
6. 7 6 (Circle One) 

New material is introduced as quickly as possible at the 
81 beginning of the year or course, with a minimum review or 
77 reteaching of previous content. Key prerequisite concepts and 

skills are reviewed thoroughly but quickly. 

How ? 

Teacher reteaches priority lesson content until students show n they've learned it. 
7 8 

Regular, focused reviews of key concepts and skills are used 1-1 throughout the year to check on and strengthen student retention. 
79 

How do you find the time to reteach a skill that has not been mastered ? 

OBS . 
7. 0 CLASS TIME IS USED FOR LEARNING. 1 2 3 4  

80 (Circle One) 

Teacher follows a system of priorities for using class time and 17 allocates time for each subject or lesson. She concentrates on 
81 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 17 during class, they work on lessons: 
8 2 

When ? 1. Before school 2. During recess 
3. After school 4. Other 

8 3 



OBS . 
8. 1 THERE ARE &kTH, EFFICIENT CLASSROOH ROUTINES. 1 2 3 4  

8 4 (Circle One) 

n 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. 

8 7 
There are smooth, rapid transitions between activities throughout 
the day or class. 

88 

OBS . 
9. INSTRUCTIONAL GROUPS FORUED IN THE CLASSROOU FIT 1 2 3 4 

89 INSTRUCTIONAL NEEDS. (Circle One) 

When introducing new concepts and skills, whole-group a instruction (actively led by the teacher) is used. 
90 

Smaller groups are formed within the classroom as needed to make a sure all students learn thoroughly. Students are placed 
91 according to individual achievement levels. 

Teacher reviews and adjusts groups often, moving students when [7 achievement levels change. 
92 

What criteria do you use to place students in groups ? --- a 1. Student Ach. Test Scores I :  2. Teacher Devised Test 
93 9 4 --- 0 3. Teacher's Opinion I 1-1 4. Other Teacher's Opinion 
9 5 9 6 

13 5. Reading Checklist 
97 

1 6. Other ' I  

9 8 

a Which criteria do you consider most important ? 
9 9 



ES- 13 STANDARDS FOR CiAssRooH BEBILVIOR 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 D from the beginning of the year or the start of new courses. 

102 
Rules, discipline procedures and consequences are planned in 0; advance. Standards are consistent with or identical to the 

103 building code of conduct. 

n 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. 

I7 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 1 
lo? 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 1- responsibility and self-reliance. 
110 a Students are assigned responsibility for class duties. 
111 



INT . 
OBS . a INCENTIVES ' AND REWARDS FOR STUDENTS ARE USED TO 1 2 3 1 
12. 112 PROMOTE EXCELLENCE. (Circle One) 

Excellence is defined by objective standards, not by peer 
comparison. Systems are set up in the classroom for frequent and 
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 a: pet them. Rewards are chosen because they appeal to the 
114 students. 

a Rewards are given for specific student achievements. Some 
rewards may be presented publicly; some should be immediately 

115'. presented, others delayed in order to teach persistence. 

Parents are told about student successes and requested to help rr students keep working toward excellence. 
116 

What types of incentives and rewards are used most often? 
1. Display Student's Work 
2. Prizes 

117 3. Special Privilege or Job 
4. Stickers 
5. Verbal Praise 

118 6. Others --- 
I I 
'-1 

119 120 

Irn. 
13. How do you involve the family in the child's learning ? 

1. Distribute class newsletter. 
121 

D 2. Bold special parent conferences when needed. 
122 

3. Provide instructions for helping with homework. 
123 

fl 4. Send home individualized notes. 

d 5. Send home student's folder. 
125 

1 6. Telephone parents as needed. 
126 a I .  Other 
127 



17 W i c b  do you coisider most productive ? 
128 

[ Do you make hone visits ? 
129 

If so, when and why ? 

INT . 
15. 11 Do you use learning centers ? 

130 

What kind of learning centers do you use regularly ? 

11 1. Creative Skills 
131 

[l 2. Enrichments Centers 
132 

1- 3 - Language Arts Skills 
133 a 4. Listening Skills 
134 

5. Math Skills 
135 

6. Reading Skills 
136 

Science Skills 

Thinking Skills 

Others 

Bow many centers do you have available at one time ? 

Bow long do centers usually stay up ? 
1. One week 2. Two weeks 
3. Three weeks 4. Four weeks 
5. 5-6 weeks 6. Other 



INT . 
16. n Do you use 'ianipulatives in teaching math ? 

143 

1. Clocks r.7 2 Concrete objects (i.e. sticks or blocks) 
144 145 

3. Honey a 4. Others 
146 147 

INT . 
17. Perceptions of Principal's Role 

a 
7 

U a0 2 -0 
rn U rn L 
C U  0 rn C r n  
0 L  U a 0 0  
L O  L (I) ~a 
s< z z sz 

1 . A B C D  My principal is an active participant in staff 
development. 

2 . A B C D  Teachers in my school turn to the principal with 
instructional concerns or problems. 

3 . A B C D  My principal provides a clear vision of what our 
school is all about. 

4 . A B C D  Hy principal is a strong insgructional leader. 

5 . A B C D  My principal communicates clearly to me regarding 
instructional matters. 

6 . A B C D  Hy principal's evaluation of my performance helps me 
improve my teaching. 

INT. 
18. What 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? 



INT . 
20. When did you decide to become a teacher ? 

[7 1. In Elem. School 2. In High School 
150 3. In College 4. After College 

Why ? 

INT . 
21. Spouse's 0.ccupation: 

1. Business 2. Education 3. Other 
151 

Number of Children: (Enter the number for each catagory) --- D (boys) (-I (girls) 
152 153 

Their Ages: (Enter the number for each catagory) a 1. O t o 4 y e a r s o l d .  13 2. 5 to 13 years old. 
154 155 

D 3. 14 to 18 years old. 1 1. 19 to 25 years old 
156 157 

0 5. 26 to45yearsold.- 
158 

Father's Occupation: 

1. Business 2. Education 3. Other 
159 

Mother's Occupation: 
P-7 U 1. Business 2. Education 3. Other 
160 

Brother's and Sister's Occupations: 

INT . 
22. a Do you belong to a professional association ? 

161 a Do you work actively in the association ? 
162 ' 



INT. -1 
23. 1 1 Teacher's Age- 

163 64 

Birth Order 1. Oldest 
2. Youngest 

165 3. Only 
4. Other 

INT . 
25. a Grade taught in 1989-90. 

166 

INT . 
26. 111 Number of students i p  1989-90. 

167 168 

INT . 
27. 7 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, 1985-1 989* 

Sch. Pupils Classes 
Regular 

Small Regular W i  Aide Total 
N N N % N % N % N % 

Data Base 54 1842 91 44 51 25 65 31 207 100 
K - 3 Longitudinal 
Analysis 

'In Plow STAR for 4 ye-, in he sane dass wpe. 



TABLE E-2 

Design for Total Class Analysis, Showing the Source 
of Variation, Error Terms and Degrees of Freedom, 
Longitudinal Study: STAR 1985-1 989, Grades K-3 

Source of Variation Error Term 

Grade (G) 
LOCATION x GRADE (LG) 
TYPE (T) 
TYPE x GRADE (TG) 
LOCATION x TYPE x GRADE (LTG) 

Schools by Location (S:L) 
S+ 
S :L 
TxS:L 
TxS:L 

Degrees of Freedom 

WSS Reading Math Listen 
Schools:Locatbn (SL) 52 54 54 54 

Type x Schools (TxSL) 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 1985-1 989, Grades K-3 

Source of Variation Error Term 

GRADE (G) 
LOCATION x GRADE (LG) 
TYPE x GRADE (TG) 
RACE (R) 
RACE x GRADE (RG) 
LOCATION x RACE x GRADE (LRG) 
LOCATION x TYPE x GRADE (LTG) 
RACE x TYPE (RT) 
RACE x TYPE x GRADE (RTG) 
LOCATION x RACE x TYPE x GRADE (LRTG) 

Degrees of Freedom 

WSS Reading Math Listen 
Schools:Race:Location (S:R:L) 51 52 53 54 

Type x Schools:Race: 
Location (TxS:RI) 76 64 64 84 



TABLE E-4 

Analysis of Variance Results, Expressed as Significance Levels, 
Project STAR, Longitudinal Analysis (1 985-1 989) Showing the Total 

Class Result and the Class Results by Race, Grades K-3 

Word Study Total Total Total 
Skills Read Math Listen 

GRADE p.001 pc.001 p.001 p.001 

LOC. X 
GRADE N.S. pc.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 



TABLE E-5 

Total Reading Mean Scores by Location: 
STAR, 1985-1 989 

K Gain GI Gain G2 Gain G3 Gain 
K-GI G I 4 2  G2-G3 KG3 

Innercity 435.6 68.0 503.6 68.0 571.6 39.6 611.2 175.6 
Suburban 448.3 91.0 539.3 56.6 595.9 29.0 624.9 176.6 
Rural 4462 103.9 550.1 55.8 605.9 24.2 630.1 183.9 
Utban 449.1 99.0 548.1 50.7 598.8 22.5 621.3 1 72.2 

'Largest dierence between Inner Ci and any other group. 



. - 
Appendix F. 

Student Socioeconomic Status Additional Results 

1. Effects of Class Slze on Free Lunch and Non-Free Lunch Students 

The information in this section is based upon students' designation as free lunch or non-free 
lunch. Although overall the two groups were about equal, only in the ~ r a l  schools were they 
cbse 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 
Scaied 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) 444.8 (Ns2981) 

Grade 1 500.8 (N43145) 541.2 (N43087) 

Grade 2 567.0 (N=2869) 600.1 (N=2956) 

Grade 3 602.6 (N=2841) 627.8 (N=2984) 

Total Math 

Kindergarten 

Grade 1 

Grade 2 

Grade 3 

Comparison of Stanford Achievement Total Math 
Scaled Score Average for All Free Lunch and 

Non-Free Lunch Students by Grade Level 

Free Lunch Non-Free Lunch 

473.3 (N=2821) 

516.7 (N43271) 

566.5 (N=2862) 

605.2 (N=2892) 



.: 
In kindergarten math there was a 24 point diierence in average scaled scores of free lunch and 
non-free lunch students (473 to 497) and in reading there was a 17 p in t  diierence (428 to 445). 
The greatest diierence was found in first grade reading. The diierence 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 affirmative answer in all 
grades and all kcations with four exceptions. Free lunch students scored higher in uhan reading 
second grade regular/aide and third grade regular; rural math first grade regular/aide and second 
grade regulartaide. Based on this information the difference between free-lunch and non-free 
lunch students' scores in small classes should be less than the diierence between free lunch 
and non-free lunch students in regular classes and also in regular/aide classes. The difference 
was less in aH grade levels except first grade. In the first grade regular class the diierence was 
-7 points less than the small class difference and in the regular/aide the diierence was 1.8 less 
than the small class diierence. 



Table F-2 

A Comparlson of Stanford Achievement Total Readlng and Math Scaled Score Average 
for Free Lunch and Non-Free Lunch Students by Grade Level by Class Type 

READING 
SMALL REGULAR REGULARIAIDE 

Grade Free Lunch Non-Free lunch Difference Free Lunch Non-Free Lunch Difference Free Lunch Non-Free Lunch Difference 

MATH 
SMALL REGULAR REGULAWAIDE 

Grade FreeLunch Non-Freelunch Difference Free Lunch Non-Free Lunch Difterence Free Lunch Non-Free Lunch Difference 

K 478.8 (N=828) 502.0 (N=912) 23.2 471.4 (N=963) 493.8 (N=1064) 22.4 470.8 (N=1030) 494.5 (N=1039) 23.7 

1 523.5 (N=883) 552.5 (N-949) 29.0 51 2.0 (N-1291) 540.2 (N=1167) 28.2 51 6.8 (N=1097) 543.2 (N=1066) 26.4 

2 572.0 (N=803) 598.5 (N=925) 26.5 563.7 (Nu1005) 591.9 (N=962) 28.2 565.1 (Nm1054) 592.1 (N11066) 27.0 

3 609.8 (N=884) 633.9 (N-1007) 24.1 604.6 (N=888) 628.0 (N=871) 23.4 602.1 (N=11 20) 629.1 (N-1132) 27.0 



Table F-3 

A Comparison of Stanford Achievement iota1 Readlng and Math Scaled Score Average for 
Inner-Clty FreeLunchand Non-Freelunch Students by Grade Level by Class Type 

READING 
SMALL 

I 

REGULAR REGULAWAIDE 

Grade Free Lunch Non-Free Lunch Differem Free Lunch Non-Free Lunch Difference Free Lunch Non-Free Lunch Difference 

MATH 
SMALL REGULAR REGULAWAIDE 

Grade Free Lunch Non-Free Lunch Diff e m  Free Lunch Non-Free Lunch Difference Free Lunch Non-Free Lunch Diflerence 



Table F 4  

A Com arison of Stanford Achievement Total Reading and Math Scaled Score Average for 1 Su urban FreeLunch and Non-Free Lunch Students by Grade Level by Class Type 

READING 
SMALL REGULAR REGULARiAIDE 

Grade Free Lundr Non-Free Lunch Diffetence Free Lunch Non-Free Lunch Difference Free Lunch Non-Free Lunch D i f f e m  

MATH 
SMALL REGULAR REGULARIAIDE 

Grade Free Lunch Non-Free Lunch Oiffetence ' Free Lunch Non-Free Lunch Difference Free Lunch Non-Free Lunch Difference 

K 484.7 (N-110) 500.4 (N-309) 15.7 485.0 (N=110) 498.4 (N=297) 13.4 478.8 (N=125) 497.9 (N=341) 19.1 

1 525.7 (N-135) 554.0 (N-302) 28.3 512.5 (N-233) 537.5 (N-389) 25.0 507.9 (N=153) 537.0 (N=316) 29.1 

2 572.2(N=155)597.5(N-299) 25.0 554.6 (N=166) 585.2 (N-339) 30.6 549.6 (N=195) 584.1 (N=363) 34.5 

3 601.3 (N-144) 633.6 (N=299) 332.3 599.5 (N=178) 625.7 (N419) 26.2 596.8 (N-206) 627.0 (Nz331) 27.3 



A Corn arlson of Stanford Achievement Total Readlng and Math Scaled Score Average for 
a)ural Free Lunch and Non-Free Lunch Students by Grade Level by Class Type 

READING 
SMALL REGULAR REGULAWAIDE , 

Grade Free Lunch Non-Free Lunch Difference Free Lurch Non-Freelunch Mfference Free Lunch Non-Free Lunch Difference 

MATH 
SMALL REGULAR REGULARIAIDE 

Grade Free Lunch Non-Free Lunch Difference Free Lunch Non-Free Lunch O m e m  Free Lunch Non-Free Lunch Difference 



A Corn arison of Stanford Achievement Total Reading and Math Scaled Score Average for 
&ban Free Lunch and Non-FreeLunch Students by Grade Level by Class Type 

READING 
SMALL REGULAR REGULAWAIDE 

Grade Free Lunch NonFree Lunch Difference Free Lunch Non-Free Lunch Difference Free Lundr Non-Free Lunch Difl erence 

MATH 
SMALL REGULAR REGULARlAl DE 

Grade Free Lunch Non-Free Lunch Diflerence Free Lunch . Non-Free Lunch Difference Free Lunch Non-Free lunch Dlfl erence 

K 470.5 (N-66) 505.9 (N=100) 35.4 463.8 (Nm56) 495.6 (N=101) 31.8 468.8 (N=94) 493.7(N=106)2 4.9 

1 23.72 (N=8O) 562.8 (N=93) 39.1 515.4 (N=88) 544.9 (N=108) 29.5 507.3 (N=120) 544.7 (N=99) 37.4 

2 566.5 (N=54) 598.9 (N-79) 32.4 563.7 (N49) 585.3 (N=40) 21.6 566.0 (N=55) 595.1 (N=67) 16.4 

3 611.8 (N=67) 638.9 (N=79) 27.1 610.7 (N-35) 615.8 (N129) 5.1 606.3 (N=88) 622.7 (N-90) 29.1 



With affirmative answers to these two questions, the next assumption is that achievement 
differences between small classes and regular classes should be greater for free lunch students 
than for non-free lunch students. In order to determine the advantage (achievement dierence) 
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 dass. This is a very 
small &fference 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-free lunch regular dass 
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 Imr-City Sukrban Rual Urban 

Grade Free Non-Free Ffw W r e e  Ffw NoMree Free NoMree F m  Non-Free 

TOTAL MATH 

Total Population hner-City Sukaban Rual Urban 

Gr& Free Non+ree Free NoMme Fme NoMree Free NoMree Free Non-Free 



The advantage scores were obtained by subtrading 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 dass over regular class for the free lunch students was greater 
than for the non-free lunch students in second grade. It was also 1.7 greater in third grade. The 
regularlaide produced less advantage (Table F-8) than the small class except in first grade 
where the regularlaide difference was 1 .l. In second grade when the small class advantage was 
the highest of all, the regularlaide was at 0 and in third grade at -.I. 

Table F-8 

A Comparison of the Advantage of a RegularIAide Class 
over a Regular Class for Free Lunch and Non-Free Lunch 

Students in Reading and Math 

TOTAL READING 

Total Popdalion Imer-Ctly Sukffban Rual Urban 

Grade Free Non-Free Free Non-Free Free Non-Free Free Non-Free Free Non-Free 

TOTAL MATH 

Total Population Inner-Cily Sukrrban Rual Urban 

Grade Free Non-Free Free Non-Free Free ' Non-Free Free Non-Free Free Non-Free 



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 regulartaide 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 w h i i  these advantages were computed. 

When students were grouped by W i n  and by class type, in only two instances did the regular 
non-free lunch group have an advantage over the non-free lunch group in small dass. 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 mth. In Only three instances did the regular dass 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 155 (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: 
personaMamily illness, professionaUpersonal leave, and other. The third purpose was to 
investigate the relationship between student achievement (Stanford Primary I) and teacher 
absence. 

The sample was Projed STAR first grade teachers (1986-87). Analysis consisted of the ANOVA 
and crosstabulation procedures to test significance between (1) three types of dass size and 
teacher attendance, (2) f i e  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 dass size, and three levels of student achievement for Mathematics 
and Reading. 

Findings yielded no statistically significant difference between teacher attendance and dass size, 
and between causes of teacher absence and class size. Personal illness was the most 
frequently used cause. Significance was found between b w  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 cells of both groupings of crosstabulations 
of teacher attendance, class size and student achievement showed a trend of clustering low 
teacher attendance with kw student achievement in the (R) and (Ra) classes. The small class 
(X), unaffeded by teacher attendance, clustered in the higher achievement cells. 

Recommendations: (1) Broader study of teacher attendance and student achievement; (2) 
Exploration of ways to f i M  teacher absenteeism by discovering the sources of teacher 
frustratbn 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 sue 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 w h i i  they were 
assigned (inner city, nrral, urban, suburban), their experience levels (0-5, 6-11, 12 or more 
years), and the degrees held (bachebts or masteh 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) projed during the 1985-86 
school year, had been randomly assigned to one of the three dass sue 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 aosstabulation procedure was used to determine the distribution frequency of the teachers 
among chss 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 resub 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 bwer levels of 
job-related stress in small classe~s. They also believed they were more effective teachers in the 
small size dasses. 

This study condudes that while teacher attendance is not alfeded by dass size, school type, 
degrees he#, or the experience level of the teacher, teachers perceive themselves as more 
effective and less stressed in small classes. tt is therefore recommended that further research 
be conducted. 



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 Projecl STAR (StudenVTeacher Academic Ratio) schools wlth all other 
Project STAR first grade retainees who were interspersed with other students in control classes 
of 1:15 (0s). 125 (Or). and 125 with an aide (Orla). Retainees in the (X) classes were 
compared with retainees in forty-two control classes in twenty-five schools. 

Data were analyzed using a one-uray analysis of variance, a Scheffe Post Hoc Analysis, an 
uncorrelated t test. and a aosstabulation 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 s i g n i f i i .  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 (0s) on the SAT Math. The (X) classes were significantly higher than the (Or), 
(Ox), and (Or/a) on the Basic Skills First (BSF) Readi i  and Math results. No significant 
differences were found between the small 1 :15 expetimental classes and student birth order, 
number of parents. and rate of attendance. This research then concludes that a small 1 :15 chss 
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. 



ABSTRACT 

ROSEANNE K. JACOBS. The Effects of Class Sizes of 1:15,1:25,l:W 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 indi t ing mastery or 
non-mastery of the 25 reading readiness obj j ives 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 small 
class size and reading readiness achievement in the total 25 tested Basic Skills and the 
subcategory of the 20 comprehension skills at the .O1 level of significance. The 1:15 class 
mastered one more objection than the 1 :25 class and .6 more of an objective than the 125 plus 
a full-time aide class. No significant relationship was found between classes of 1:15, 125, or 
1 :25 pluss a full-time aide and the mastery of the 5 word identl i t ion Mis.  The 1-25 class was 
found to be least effective in achieving reading readlness. Students achieve better in all three 
types of classes when they are present over 90 percent of the time. Students in classes of 1 :IS 
who attended 90 percent of the time showed the greatest gain. The statistically significant 
relationship was found between sex, race, sodoeconomic status, geographic localitis, and 
achievement in the three reading readiness areas analyzed. Within each variable category, the 
bwea mean scores in the 25 total Basic Skills and the 20 comprehension skills were for males, 
blacks, freetreduced Nnch, and irmercity students in the 125 class, and the highest scores for 
this group were in the 1:15 class. It would seem from this study that & would be most cost 
effedive if this group were in a 1:15 class. 

The recommendations Include: 
1. Klnderganen should be mandatory. 
2. Pupllneacher ratlo should be 1:15 for klnderganen 

students. 
3. Teachers should be tralned to: 

a. Utlllze small group Instnrctlon. 
b. Utlllze home vlslts and parent tralnlng to 

reinforce readlness skllls. 



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 
If 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 inprove the performance of students, so Project STAR was designed to albw the 
evaluation of the effects of teacher aides, as well as small classes. 

Prevlous 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 fe l  about them (Park. 1956; Howell 
et al., 1958; Bennett 8 Folk, 1968; Rasp & MacQuarrie, 1986; Johnson, 1987). The literature 
indicated teachers generally fell 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; Holzmilbr, 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 s ign i f i i ,  others not) or no signifiint pupil gains 
in classes with aides. The previous research is positive on teacher readins 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 Actlvltles 

For the teacher aides, information was obtained about their years of experience, their education, 
age, and sex. Teacher aides also conpleted a task checklist whim l i e d  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 intewiews 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 inplementing 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 



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 
bcal 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 bcal responsibility for errpbyment of 
aides. Most of the Projecl 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 brief orientation manual for teachers and aides on the roles and responsibiliies 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 pad 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 II0t reduce the services 
available to any student. In kindergarten, regular class teachers did not have the sewices 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 regularlaide classes used an aide for at least part of a day. The regular 
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 amparison is between regular dasses that have aide s e w s  for 25 to 33 
percent of the time and similar sized classes that have a full-time aide. This reduced the 
regularlaide - regular comparison, krt whether the effect of the reduction is proportbnal to the 
amount of aide time spent in regular classes cannot be determined. 

Who were the Aides and What Dld 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 female; 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 krt 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 l i  more than $7,000 a year. It is not surprising 
that about 60 percent of the aides listed salary as the least desirable asp& of their jobs in a 
questionnaire. Two-thirds said that working with children was the most attractive thing about their 
pb. About 18 percent fell that the schedule was the most attractive part of the job, whi i  
teamwork with the teacher was a top choice for about 15 percent. 



FIGURE H-1 

Average Days of Usage of Basic Skills Aides Per Month by Class Type 

Instructional 

Clerical 

Small Class Regular Class RegularIAide Class 

A day of use is use for any part of the day. 



Aides in the second and third grades responded to a questionnaire that asked them to ident'i 
how mch 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 Tabk 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 

Type of Actlvlty 
Mean Hours Standard % of 
Per We& Devlatlon Aldes Dolng 

Supervising recess 
Supervising lunch 
Other 

Preparing materials for lessons 
or learning centers 2.3 

Grading papers 8 tests 7.1 
Completing forms 8 reports 1.2 

Tutoring individual children 2.9 
Working with special needs students 1 -8 
Working with a reading or math group 2.4 
Teaching a lesson to the whole class 0.2 

Approximately 114 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 subs t ie  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 dassroom. The variation in aide activities provided an 
opportunity to see if diierences in what the aide did had any effect on student learning. 



Teacher ~kferences 

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 dass chose a 
small class 71 percent of the time. Data fmm third grade teacherse interviews showed that having 
an aide did seem to increase teachers' interest and enthusiasm for them. 

Effects of an Alde on Student Achkvement 

Students in regulartaide 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 
regularjaide 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 dasses in enhancing student performance at each grade 
level. The overall pattern of student achievement in SfnaU 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. Regulartaide 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 dasses. Atter the first grade, the aide advantage over the regular dasses 
got smaller; in some comparisons regular classes outperformed regulariaide 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. 



TABLE H-2 

Reading 

Kindergarten 
Grade 1 
Grade 2 
Grade 3 

Math 

Kindergarten 
Grade 1 
Grade 2 
Grade 3 

Mean Scale Scores and Percentiles 
Stanford Achievement Test 

for Small, RegularIAide, and Regular Classes 
for Reading and Math, by Grade - - 

Scale Scores Percentiles 

Regular Regular 
Small Regular /Aide Small Regular IAde 

Year~earaxnparirorwalrcaledroorectanbempde.krtrsPdingsndrrmh~ru~es~mtbecanpared 
M y .  These means me bared on the Wal nunber d rtudents at each grade level who have test scums. For reading 
the n's am K = 5 1 2 6 . ~ 1 ,  T-94. Three3242. The number with mah cams k 50 b 100 higher each year. 
OutOtmge classes (regular and aide dars with nQl, small cbses with nr17) haw been excluded. The number of 
aide dacsrec in the analysis W. Onedl. Two.98, Threes. CP < .01) 

Table H-3 also shows average gains for low and hiih SES students in regularlaide 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 b w  SES students did gain 
more in regularlaide classes than bw SES students in regular classes, but there was an 
insignificant gain for bw SES students in regularlaide classes as compared with regular classes 
in second grade. In third grade the low SES regular classes had larger gain scores than the 
regularlaide 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 bw 
SES students more than high SES students is a very weak one. 



TABLE H-3 

Mean Gradeto-Grade Gain Scores 
Stanford Achievement Test Reading and Math Scaled Scores 

Regular and Aide Classes 
Grades 1,2 and 3 

Total Group High SES Low SES 
Test and Grade Small Regular Regular Regular Regular Regular Regular 

/Aide /Aide /Aide 

Reading 

Grade One 91.C 79.4 89.0' 
Grade Two 57.0 59.4 
Grade Three 26.6 28.2 27.1 

Math 

Grade One 45.3' 39.4 44.4' 
Grade Two 45.1 44.0 46.9 
Grade Three 32.9 34.3 35.2 

'p < -01 Aide Compared with Regular 

Gain scores are the studerWs scaled scare in spring of the year minus the scaled scare in the 
spring of the previous year. Students who had scaled scares in both years and in-range classes 
were included. Total n's in reading were Grade 1 = 3571, 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 regularlaide 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 



spending any more timrin direct lmtruction 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 regularlaide 
classes were outperforming the regular chsses 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 teaming, 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 conelation between the amount of time aides spent in custodial 
activities and student achievement in reading (r = .01) or math (r = .01). This is what would be 
expected. However, there was almost no oonelation 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 conelate highly with either reading achievement (r= .07) or math 
achievement (r = -04). There was no evidence that the kinds of things aides did, andlor the 
amount of time they spent doing them had any measurable effect on student achievement in 
either reading or math.' 

Tralnlng 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 threeday 
preschool in-service training program (which is descrbed 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 invoked 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 dass 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 full day of training which covered roles and responsibilities 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 chsses in either the 
second or the third grades (see Table H-4). Gain score comparisons adjust lor 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 teacheh years of experience, positinn on the career 
ladder, or highest degree eamed affected the way that they utiIized their aides. None of these 
teacher characteristics were related to the way they assigned aides. 



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 

Trained 
Untrained 

Math 

Trained 
Untrained 

Discussion 

The primary conclusion from Project STAR is that aides who are selected locally, untrained. and 
assigned 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 diierence in achievement in either 
reading or math between the regularlaide 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 k indemen 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 dasses. the regular classes 
had the part-time services of aides. 

Lacking a good explanation of why an Wed 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 Moring, and class average achievement. 

The aide effect (aide dass 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 not 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. 



TABLE H-5 

Effect Size by Grade for Small Classes and Aide Classes 
in Reading and Math 

Test S u b ' j  and 
Comparison Groups Kindergarten Grade 1 Grade 2 Grade 3 

Small and Regular' 

Total reading .21 .34 

Total math .I 7 .33 

RegularIAlde - Regular'. 

Total Reading -05 .15 

Total Math .02 .ll 

Eff ed Size - Small-ReguhrIStandard Deviation of Regular 

" Effect Sue = Regular Aide - Regular/Standard Deviation d Regular 

The aides appeared to have made more difference in reading instruction than in math 
instruction. Reading instmction in Project STAR made widespread use of reading groups, while 
math instruction was primarily whole dass instruction. It seems reasonable that an aide could 
have been more useful to the instNdional process when work is in small 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 w h i  their 
use might facilitate specific instructional processes and objectives. Based on Project STAR 
results, the addition of an aide into the ciassroom gave the teacher he@ with a lot of mutines but 
doesn? seem to modify the way most teachers taught or the way that they organized instmion. 
Teachers felt 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. If the intmdudion 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 teacheh needs does not make much difference in student achievement 
even though teachers felt the aide helped them to devote more tkne to instmion by freeing 
them from clerical and custodial duties. 
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