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FOREWORD 

This report presents the results of Tennessee's lour-year bngitudinal class-size project: Student 
Teacher Achievement Ratio (STAR). This bngitudinal study analyzes student achievement and 
development in three class types: small classes (13-17 students per teacher), regular classes 
(22-25 students per teacher) and regular classes (22-25) with a full-time teacher aide.' Project 
STAR folbwed students from kindergarten (K) through grade 3, starting in 1985-86 with K and 
ending in 1988-89 with third grade. 

Project researchers collected and analyzed data to answer questions mandated by the 
legislation and other questions of interest to the project. The primary data analysis was 
conducted each year by Dr. Jeremy Fuln, consultant to Projecl STAR. 

The complete archive repotl indudbg copies of aU instruments is available at the State 
Department of Education and the state atchbes. A magnetic data tape is also available. 

'Although in the fall of 1989 the Tennessee State Department of Education, in order to avoid 
confusion, changed the term teacher aide to instructional assistant. the term aide will be used 
throughout this report. 



I. BACKGROUND AND PURPOSE 

A. Background 

By the start of his second term, Governor Lamar Alexander had established education as a top 
priority. In' the spring of 1984. the Tennessee State Legislature adopted comprehensive 
education reform called the Better Schools Program. Although the media gave most attention to 
the career ladder for teachers, the Tennessee Center for Excellence program provided higher 
education with a means to work toward impcpving education in Tennessee. The Tennessee 
State University (TSU) Center for the Teaching of Basic Skills to Economically and Educationally 
Disadvantaged began a modest program on the effects of small class size in one Metro 
Nashville school. The diredor of that project, Dr. Helen Bain. emraged the legislature to adopt 
a reduced class size program statewide. One model for what might be done in Tennessee was a 
program in Indiana. Project Prime Time. which studied reduced dass size in grades K-2. 

In the spring of 1985, information about the Indiana and the TSU studies was shared with the 
Tennessee State Board of Education Chairman and staff and the members of the House and 
Senate Education Committees. Steve Cob, a member of the Tennessee House of 
Representatives, became interested in the issue of the optimum dass size in the early 
elementary grades. The literature, particularly the Glass Meta-Anatysls (1982), suggests that 
chss sue must be reduced to about 15 to 1 to have a noticeable Med on student achievement. 
Glass' analysis has been criti ied because the type of school and student charaderistics in 
sma# dasses are unrepresentative of the average public school student. and some of the 'small 
classesw were Moring groups (Educational Research Senrice, 1980). Because the research 
results were not conclusive and because the cost of a major reduction in chss size would be 
very large, Representative Cobb wanted the state to conduct a welldesigned study of dass sue 
before investii in a costly new program. Wdh l e g i o n ,  House Bill (HB) 544 (see Appendix A), 
passed in May, 1985, the Tennessee Legislature authorized and funded a major policy study to 
consider the effects of dass size on students in primary (K-3) grades. There was an 
approprhti of $3,000,000 for the f i  year of the four-year study. 

B. Legislation 

In the last ten years there has been some reduction in the average dass sue in Tennessee. 
Accordii to the Tennessee Rules, Regulations, and Mlnlmw Standards (0520-1-3-.04, p. 
28), the studentheacher ratio shaU not exceed 25 students per teacher in grades K-3. The 
average dass size in Tennessee in 198586 was 22.3 in kindergarten and 23.5 in grade one, not 
including resource teachers, librarians, and other professional personnel who are often counted 
in the stafvstudent ratios. Because r e d u d i  of dass site is costly, HB 544 calls for a study of 
the 'effects of a reduced pupil-teacher ratio on the achievement of students in public school.' 
The legislation established demonstration centers to be operated by kcal boards of education 
throughout the state and in sites described as inner city, urban, subudm, and rural. lt was 
specified that demonstration small dasses would have no more than 17 and no fewer than 13 
&dents, and that a variety of models could be 'authorized to study and measure the relative 
effects of providing planning t'une to teachers, staff devekpment programs ..., teacher aides, ...,' 
etc. (HB 544). 

Section 49-3-405 of the bill explains the purposes of the legislation which indude 'measuring 
differences in achievement and development of pupils in demonstration center dasses' 
(emphasis added). Further, the p r o m  evaluation must 'enconpass the goals estaMished by the 
General Assembly in section 49-5-5023,' Tennessee's Comprehensive Education Reform Act. 



C. Background on Class Size 

Probably few issues in education have been studied as often as class size, yet few studies have 
produced satisfactory or consistent results; many have reviewed class-size reductions from 40 to 
30, or 30 to 25. There have been few mapr, controlled class-size studies. There have been even 
fewer that explored the 1:15 range suggested by Glass, et al. (1978). Before HB 544 and during 
the study, educators reviewed and summarized the research and continued to collect evidence 
on the effects of class size. Pmjecl STAR personnel h i l t  upon the prior research and developed 
several reseamh summaries for the legislature and for STAR (e.g., Keenan; Doncaster, Bain; 
Achilles and Moore). Appendix B contains summary reviews of literature and research relating to 
class size. 

... . 

D. Organization to Conduct the Study 

The Tennessee State Department of Education organized to condud the legislated study of 
reduced studentReacher ratio and adopted the name STAR,-an acronym for Student/ Teacher 
Achievement Ratio. The Department employed Elizabeth Word, an experienced elementary 
principal. as project director and asked personnel from four universities (Memphis State 
University, Tennessee State University, the University of Tennessee at Knoxville, and Vanderbilt 
University) to develop the study design, plan the research, analyze the data, and prepare 
periodic reports of progress for the State Board of Education and the legislature. The State 
Department of Education retained management and krdget control of the project, and the 
universities had both an adviiry and an operational rde. Responsibilities for direct contact with 
the 79 STAR schoois (1985-86) were divided among the universities. Personnel from each 
university supplied assigned schoois with information, collected data, and observed testing and 
other activities. The project director contacted all schools directly concerning administrative and 
fiscal matters and some research issues. 

Thus, the organization to conduct the study consisted of a consortium of persons from the 
Tennessee State Department of Education, STAR staff, the four universities, and a 
representative each from the State Board of Education and the State Superintendents' 
Association. The term wconsortium" refers to the total group that guided projed activities. 

The project was implemented rapidly Uuwgh a cooperative effort of the consortium. Since the 
legislation passed in May and schools started in August, key policy, design and operational 
decisions had to be made very quiddy. 

The State paid salary costs for the extra teachers required to reduce dass size and the project 
teacher aides and provided modest contracts to each of the four universities in the consortium. 
Mapr costs, about 2.5 of the 3 million dollars per year, were for additional teachers and aides in 
the project. During the third year of the study 1 was decided to have a folkw-up year to collect 
information about the persistence of STAR achievement gains and to complete the data 
analysis. Funding for an addiinal year was requested and the legislature approved $389,500 
for this purpose. Annual budgets for the f ie  years are shown in Tabla 1-1. During the first year, 
mapr immediate concerns were the development of a design for the overall project. procedures 
for assignment of students, details necessary for data collection, general operating procedures, 

I .. .... - 
etc. 
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TABLE C1 

Project STAR Expendltures 1985 Through 1990 

Appropriation 

Personnel 
and Benefits 

Travel 

Printing 

Communication 
and S h i i n g  

Maintenance 

Professional 
Services 

Supplies 

Rentals and 
Insurance 

Teacher and 
A i i  Sahries 

Tom 
Expendltures 

E Questions to be Answered by the Demonstration and Study 

1. lnformatkn from the Leglslatkn 

The legislation initiating Project STAR speclfled some basic questions and issues which the 
project should answer. The primary question came from the legislation's pupse, "...to study the 
effects of a reduced pupil-teacher ratio on the achievement of students in public sc hod...." The 
project was l o  make a bngitudinal study of the relative effects of reduced pupU-teacher ratio on 
the achievement of pupils." The legislation specified that the small dass size in the 
demonstration would be between 13 and 17 students for students in kindergarten in 1985-86; for 
these same students in the first grades (1986-87); for these same students in the second grade 
(198788); and in 1 9 - 8 9  for these same students in the third grade. 



The legislation required.-that participating schools represent different geographic regions and 
different kinds of communities (i-e., rural, urban, suburban, and inner city) and suggested that 
the study should also assess "relative effects" of reduced pupil-teacher ratio in varyi~g school 
environments. The legislation permitted study of such things as teacher planning t ~ m ,  staff 
development for teachers, the use of teacher aides, the use of teachers with different levels of 
experience, and the differential effects of small classes on students from various socioeconomic 
bad<grounds. 

2. Questlons Requlmd by the Leglslatkn 

a. What are the effects of a reduced pupil-teacher ratio (13-17 to 1) on the achkvement 
(no& and criterion tests) and development (selfconcept, attendance, etc.) of students in 
public elementary school, grades K-3? Systematic comparisons are made of test performance 
among students in small classes, in regular dasses, and in regular classes with a full-time 
teacher aide. 

b. Is there a cumulative effect of being in a small class over an extended time as compared 
with a one-year effect for students in a small class for one yead 

c. Does a training program designed to help teachers take maximum advantage of small 
dasses or to use aides efl ectiiely inprove student performance as compared with teachers who 
have no special preparation for theiu altered conditions? Do differences in teacher behavior 
attributable to staff devekprnent increase student learning? 

3. Questions Suggested by the Leglslatlon or by Prevlow Research 

a. In which grade is the biggest eff ed  for students in a small class evident? 

b. What are the effects on student performance of a full-time aide in a regular class as 
compared with a regular dass without an aide, or a regular dass with a part-time aide? How 
does the performance of students with an aide (where the adulVpupil ratio is h e r  than in a 
small dass) compare with d e n t  performance in small dasses? Do certain patterns of use of 
aides have more effect than others? For example, does use of an aide in direct instruction have 
more effect than I the aide is used primarily in adminktmtii and clerical duties? 

c. What are the various cost factors associated with class sire reduction and the use of 
teacher aides? 

d. Do teachers modify their teaching when they have small classes or when they have aides? 
If so, how do they change? 

e. Is there a differential effect of small classes or classes wilh an aide on students from 
varying Socioeconomic Status (SES) backgrounds? 

f. What teacher charaderlstics are associated with classes that have high achievement? 

g. What other factors are associated with highachieving classes? 

h. What are the residual effeds of srnanidasses after the end of the project? (This would 
require foUowup that is not currently planned or funded.) 



In July and August, 1985, ther6 were several meetings in which the Commissioner of Education, 
staff members from the State Department of Education, the Executive Director of the State 
Board of Education, Representative Steve Cobb, and Senator Douglas Henry discussed the 
project design and the priorities for data collection. Based on this information, the design in the 
next section was devebped, and a report was made to the State Board of Education at its 
October, 1985, meeting. During the year, consortium members and members of an external 
project advisory committee continued to refine the research design, questions and processes. 

F. Sample Selection 

The project timeline (legislation in May, director appointed in July, schools opened in August) 
required the consortium to decide upon a design and get students placed quickly. The first task, 
even while the design was being devekpd, was to identify school districts and schools to 
participate in the study. The ideal would have been that all school districts would opt to 
p a r t i t e  and that all choiis (select districts to participate from among all districts in the state, 
then select schools, teachers, students, etc.) be made randomly. 

- .  

1. Selectkn of Project Schools 

The legislation specified that the projet3 should include "iner city, suburban, urban, and rural 
Schools" to assess the effects of class size in dierent school bcatiins. No existing designation 
of schools used the categories specified above, so the consortium developed designations using 
various criteria. 

Inner* and suburban schools were all bcated in metropolitan areas. Schools that had more 
than half of their students on free or reduced cost hnch ( i i t i v e  of a bw-income family 
background) were tentatively d e f i  as Inner ctty. Schools in the outlying areas of 
metropolitan cities were dassifiid as suburban. 

In non-metropolitan areas, schools were classiiied as urban or rural depending on the bcation 
of the school. lf bcated in a town of wer 2,500 and senring primarily an urban population (the 
census defiiitiin of urban), the school was classified as urban. All other schools were dassif i i  
as rural. All classifiitiins were checked with bcal school o f f i  to see if they agreed with the 
designation of their school. The application of these rules led to the classification of schools 
shown in Table 1-2. 

In kindergarten there were 17 inner-city schools and 16 suburban schools drawn from four 
metropolitan areas: Knoxville, Nashville. Memphis, and Chattanooga. Fifteen of the 17 inner- 
city schools were located in Memphis. There were 8 urban schools that serve non-metropolitan 
clies and large towns (for example, Manchester and Maryville). There were 38 rural schools. 

Schools were spread across the state, not clustered in one section. The Commissioner of 
Education invited all Tennessee school systems to participate and sent guidelines for 
participation to each local system. These guidelines indicated that the state would cover 
additional costs for projed teachers and teacher aides, but that local systems would furnish any 
addiinal classroom space needed. The project schools would not receive any special 
consicbrations other than class dze-the students would use the regular distrid or school 
curriculum, arpplies, texts, etc. There should be no major changes in process, organization, etc. 
other than class sizes. Schools should plan to remain in the project for four years; the project 
would staft in kindergarten in 1985-86 and follow students successively through grades one, two 
and three. 



TABLE 1-2 

Project STAR Schools by Schod Type 
Kindergarten Through Grade 3 (1 985-1 989) 

Kindergarten Grade 1 Grade 2 Grade 3 

Inner C i  17 
Suburban 16 
Rural 38 
Urban 8 
Total 79 

A! participating teachers had to be certified for the grade level they were teaching. Schools had 
to agree to the random assignment of teachers and students to the different chss conditions. 
Initially, 180 schools in about 50 of the state's 141 school systems expressed interest in 
participating. Only about 100 schools had enough students in kindengarten (a minimum of n) to 
meet the size criterion for participation. The size criterkn was necessary because the project 
utl ied a WithikschooF design. The final selectii of schools was based on (a) induding at 
least one school from each distrid that had volunteemd and (b) including enough schools from 
all four schod types and all three regions of the state to permit comparisons between school 
types, as specifired in the legislation. After disarssion and negotiation, 79 schools in 42 systems 
became participants in the first year. The goal was to have approximately 100 small, 100 
regular, and 100 regular with aide dasses. This objective was met. In the 1985-86 year, the 
projed had 128 small classes (approximately 1,900 students), 101 regular classes, 
(approximately 2,300 students), and 99 regular classes with teacher aides (approximately 2,200 
students). 

2. Selectkn of Comparison Schools 

In addition to the project schools, information was needed about the performance of a 
comparable gmp of students whose teachers were canying out the regular school program in 
averagesize chsses. Sometimes an experiment in a school will affed all students and all 
teachers. The use of a comparison group helped researchers to identify such effeds. The 
superintendent of each system having project schools was asked if non-STAR elementary 
schools wwld administer the same tests used in STAR schools to provide comparison scores. 
Seventeen systems identified 39 possible comparison schools. Twenty-two schools with 51 
regular dasses and approximately 1,100 students became a comparison group. The 22 
comparison schools, drawn from 17 STAR school systems, administered the same tests that the 
projed schools administered. Comparison schools allowed STAR researchers to check on the 
possibility that project schools were influenced by the Hawthorne Effect. 

G. Project Schools and Statewide Averages 

S i  selectbn of STAR dlstrlcts was not random, it was important to see how the STAR 
districts compared to the averages for non-STAR systems on some key variables. The average 
system dze of STAR schools was larger than the size for non-STAR groups since Memphis, 
Nashville and KnoMe-the largest systems in the state-paWpated. Project STAR schools 
were larger than the state average dnce small schools were excluded by the nature of design. 



Researchers collected information on the project schools' expenditures per pupil, pupivteacher 
ratios, teacher education levels, and student test achievement and compared these with 
statewide averages to check the representativeness of the STAR sample. Project STAR 
systems were similar to the statewide system average on most variables (Table 1-3) except 
system size. 

The 1985-86 data show that regular kindergarten classes in STAR schools were slightly, less 
than one student, larger than the statewide dass size in kindergarten. Resource measures, 
including teacher salaries, perpupil expenditures, and teacher preparation were available at the 
system level but not at the individual school level. Project STAR systems indude Metro Nashville 
and Memphis whii  spend substantially more than the state average per pupil and pay their 
teachers higher salaries than the state average. The STAR system per-pupil expendiiures were 
about 6 percent higher than the state average, and teacher salaries were about 3 percent higher. 
(See TaMe 1-3.) 

TABLE C3 

Teacher Salaries, Per-Pupil Ex nditures, 
and Teacher-Pupil Ra tP" os 

State Average and Project STAR School Systems Average 

Per-Pupil Expendiire (1 986-87) 

STAR State 
Average Average 

Average Teacher Salary $23,168 $22,627 

Average System Size 8,462 4,202 

Teacher-Pupil Ratio 
Kindetgarten (1985-86) . 

Percent of Teachers with Master's 
Degree or Higher (System Figures) 

'8iued on regular-sized STAR daster 

Now: Project STAR yrlwns ere weighted by Ihe number d studener a bachea (rom each syrmm who ere participating 
nIhepmjed 

A comparison of test scores for grade-two students in project schools, the conparison schools, 
and the statewide average (see Table 1-4) indicated that p r o m  schools had scores lower than 
the state average and the average of the comparison schools. These differences reflect the 
higher proportion of inner* schools in STAR; students in inner-city schools scored 10 to 12 
points lower on the average than students in suburban schools. Diierences in scores among 
urban, rural, and suburban schools were smaller. The comparison schools did not indude any 
innercity schools. STAR schools In the same systems with comparison schools scored slightly 
(not significantly) higher than the comparison schools. 



. . TABLE l-4 

Reading and Math Scaled Scores, Stanford Achievement Test 
Project STAR, Grade 2 (Spring 1986) 

Selected Comparisons 

Math Reading 

State Average for 2nd Grade 572 582 

All Project STAR Schools 566 578 

c%mpadm Schools 577 587 

STAR Schools (Same Systems 579 590 
as Comparison Schools) 

H. Data Collection Plan and Data Base 

A major first-year task was to plan and implement a conprehensive data collection plan for the 
first and subsequent years. The design and data formats allowed researdrers to follow 
irdiiidwl students for four years. Subjects were assigned indi iual  identification numbers. 
Data were collected for students, teachers, principals, teacher aides, schools, and systems (see 
section Il-E). Each child h the appropriate grade h conparison schools received an 
identifikn number and information was colleded about race, sex, age, free or mduced lunch 
(one Indicator of sodoeconomic status), and test scores. 

In seeWng information about why a small class might affect student learning, researchers 
collected data about how teachers teach, about student-teacher interadbns, etc. Data were 
also oollected on factors that might affect the results: the number and distr&ltion of special 
education children, puUout programs, and adults other than the teacher who partidpate in the 
instructional program. Appendix C contains a list of insbuments and copies of the data collediin 
f m  as well as descriptions of the standardized tests. 

I. General Operating Guldellnes 

Two general guidelines helped project personnel with operational decisions. 

1. Participatbn in STAR would not cause any child to receive fewer services than il the 
Chiwschr~~l did not partidpate. (Participation in STAR would not put any child "at risk" in any 
way -1 

2. STAR would not didate changes (e.g., curriculum, materials, schedule) to the school; STAR 
efforts would work within the reguhr school framework (with the exceptions of student and 
teacher assignment, ability grouping across dasses, testing, etc.) as much as possible. STAR 
would minimize disnrptkns to the scboPs reguhr routine. Sdrods would maintaln the random 
assignments, and basic instruction would be canied out primarily In the classes to which 
students were assigned. 



J. Teacher Orientation 

Orientation sessions were condoded for teachers at 20 schools entering the project in 
kindergarten. The orientation idea was later refined and used for all principals and all teachers 
entering the project. The person conducting the orientation described the project, its purposes 
and prpcesses, and answered questions. The orientation process for new teachers entering the 
pm@t at each grade level was also expanded after the first year and made more com- 
prehensive. 

Id The Advisory Committee and External Assistance 

Two nationally recognized experts on dass-size research and measurement sewed as an 
external review and advisory committee. They were Dr. Doris Ryan of the Ontario Institute for 
Studies h Education and later at St. Johns University, New BNnswick, who has extensive 
experience in the condud of dass-she studies, and Dr. Roy Forbes d East Carolina University 
(and later at the University of North Cmlina, GreensboFo) and fonner director of the National 
Assessment of Educational Progress. Several reseamhers from Memphis State University, 
Tennessee State University, the University of Tennessee, Knoxville and VandedR University 
reviewed the pro$crs W i n  and the work plans and suggested ways to improve the design. As 
a resun of their suggestions, the conpatison schools were added to the design. The consuttants 
W e d  favorably to the withln-school design and the study plans. Dr. Jeremy Finn, a nationally 
&xlaimed educational statistician from the State University of New York at Buffab, assumed 
responsbili for primary analyses of class-size effects for each year d the project. 

L. Scope of Project STAR 

The STAR data base is extremely hrge and there have been and will continue to be many 
opportunities for different and expanded analyses using all or different portions of the data. The 
analyses could employ different methods or statistics and even different basic designs (e-g., 
using student level vs. dass level data). The head d the STAR Fal Report is buii around 
class-bvel data as analyzed by the extemal consultant, Dr. Jeremy Finn. 

Numerous papers have been developed and presented at national, regional, and state meetings 
and conferences. Some articles based on STAR data and concepts have been disseminated. 
These and other detailed papers and reports are available from Tennessee's Assistant 
Commissioner of Curriarlum and Instnrdion, Project STAR, Tennessee State Department of 
Education, Cordell Hull Building, Nashville, Tennessee 37243-0379. 



II. STUDY DESIGN 

A. Introduction 

The STAR design had to provide answers for questions required by the legislation, meet 
requirements for a longitudinal study, review one-year or cross-sectional effects of the treatment, 
and answer questions of interest. Two key design decisions were to have a within-school design 
and random assignment of both teachers and students to class types. STAR was a randomized 
experiment conducted In sltu. The controlgrwp design was Campbell and Stanley (1963) 
Design Number 6, a randomized experiment employing post-test analysis only. The primary 
analysis was buil on post-test only design. Additional analyses employed other analytic models. 

B. Choice of Within-School Design 

Because of potentially hrge differences between schools (i.0.. school effects) in such items as 
resources, teachers and students, the consortium chose a within-school design. A within-school 
design reduced major sources of possibJe variation in student achievement attributable to school 
effects. Thii-decision required that each school have sufficient enrollment in each grade (at least 
57 students) to provide at least one small (13-17 enrollment), one regular (22-25), and one 
regular with a full-time aide (22-25) class. In schools with larger enrollments, additional classes 
were established. This design assured that there would be the same kinds of students, 
curriculum, principal, policy, schedule, expenditures, etc., for each class type by school and 
avoided the problem of control groups that were not motivated to attend carefully to project 
needs since they probably would gain nothing by remaining in the project. In the within-school 
design the control dasses participated fully in all testing, etc., since it was part of the project. An 
entire project school migM do better than expected due to project participation (the halo or 
Hawthorne effect). Reciprocally, it was also possible that competition could occur within the 
school whereby the control teacher(s) would work extra hard (the John Henry effect). 

After initial selection of participating systems, the choice of schools within systems was partly a 
function of school size. Grade-level enrollment determined the number of classes of each type 
established in each school. For example, the 79 schools selected to participate in Project STAR 
(kindergarten) provided enough classes (small, regular, regular wlaide) to meet the design 
estimate of approximately 100 classes of each type. 

C. Selection into the Three Conditions 

The 79 project elementary schools selected in the first year sewed rural, uhan, suburban and 
inner-city students. The within-school design required each participating school to have three or 
more classes. Larger schools had more dasses distributed among the three cJass types. Table 
11-1 shows the design configurations for establishing classes in schools of various sizes. A 
student in a small ciass in kindergarten remained in the small class for grades one, two and 
three, to assist the measurement of cumulative effect of the dass type. In kindergarten (1985- 
1986), there were 128 smaU classes, 101 reguiar dasses, and 99 regular chsses with full-time 
teacher aides. Approximately 6,500 students participated in Project STAR in kindergarten. 



TABLE 1l-1 

Plan for Distribution of Students and Classes in 
Within-School Design: Project STAR (19851 986) 

Design Enrollment Classes Class 
Type (ADMI (N) Types 

One 57-67 (3) S,R,WA 

TWO 68-78 (4) S,S,R,WA 

Three 79-92 (4) S,R,WkWA or 
S,R,R,WA 

Four 

Five 110-134 (6) S,S,R,R,WA,WA 

Sb 13% (7+) IndiviuaUy 
w i n e d  

SISmall Class (1 :13-17);R=Reguhr Class (1 -2-25); 
WlGRegular Class with a Full-time Teacher Aide (1 22-25) 

Extra Room 
Needed 

Yes 

Yes 

Yes 

Yes 

The plan described in Table 11-1 was used to govern the selection of chss condition throughout 
the study. Once assigned to a class type a student was to remain in the assigned class type as 
bng as helshe was in the project. Due primarily to teacher-identified d i m  proMems and 
some parent complaints, the STAR consortium had to revise this procedure after the 
kindergarten year. Since there were no diierences on any measure for students in regular and 
regular with aide classes, students who had been in these class types in kindergarten were 
reassigned randomly within the two dass types for first grade. The external advisory committee 
informed STAR that this interchanging could create problems in conduding bngitudinal analysis. 
Therefore, first grade was the only grade in which students in regular and regular with aide 
classes were permitted to interchange. No further changes were made after first grade. Table II- 
2 lists STAR schools and systems and shows the kcation designation and dass type design for 
kindergarten through third grade. Fgure 11-1 shows how the participating schools were 
distributed across the state. Table 11-3 shows the number of schools and students by kcation for 
each year of the study. 

D. Modifications in Study Design 

In a we-scale field project some changes occur that cannot be anticipated. Schools may drop 
out of the pmject; classes will gain or bse students; and in some cases these changes will make 
a dass too small or too large for the design. The researchers tool< these possibilities into 
consideration by over designing the project. A power test at the beginning of the project 
i n d i e d  that it would be possiMe to detect a small achievement difference (3% or more) with 
only 80 classes of each type, or a total of 240 classes, rather than the 329 that actually 
participated. At the end of kindergarten, 34 classes had either too many or too few students for 



the original design (e.g.;'a small dass may have ended up with 12 students tather than staying 
within the 13-17 range). Data were analyzed both including and excluding the 34 classes and 
results of both analyses were substantially the same. Oversampling was necessary because of 
the expected attrition of students and schools over the project's four years. 

TABLE IC2 

Project STAR Systems, Schools, and Designs 
Kindergarten through Third Grade (1 985-1 989) 

System School Kindergarten 1st 2nd 3rd 
Grade Grade Grade 

S R A  S R A  S R A  S R A  

w o r d  
Bledsoe 
Bbunt 
Bbunt 
Bbunt 
Chester 
Chiborne 
Chibome 
C ~ Y  
coffee 
Cumberland 
Cumbedand 
Dav#son 
Davidson 
Davidson 
Davidson 
Decahrr 
over 
Fentress 
Hamilton 
Hamion 
Hamitton 
Hartcod< 
Hardin 
Hardin 
Humphreys 
Jefferson 
Jefferson 
Knoxvule 
Knoxville 
Knoxville 
Knoxville 
Knoxville 
Lawrence 
Lawrence 

Thomas Elem. 
Pikeville Elem. 
Bungakw Elem. 
Midsettlements 
Roddord Dem 
East Chester Elem. 
Ellen Myers Elem. 
Tazewell Ekm. 
C e l i  Ekm. 
North Coffee Elem. 
Homeaead Elem. 
Crossvile Elem 
Rosebank Eem 
Hattie Cotton Elem. 
Cole Dem. 
Andrew Jadcson Elem. 
Parsons Eem 
Newbern Elem 
York Elem 
Daisy Elem. 
Gantts-Mid Valley 
Soddy Elem. 
Hancodc Central Elem. 
Parris South Ebm. 
Savannah North Elem. 
Waverly Elem. 
Jefferson Elem. 
W e  Pine Elem. 
Alke Bell Elem 
Bearden Elem. . 

Rocky Hill Elem 
Sara Moore Greene 
Green Elem. 
South Lawrence Uem 
Lawmncekrrg Elem. 



.. : TABLE 1-2 Cont. 

System School 

Lenoir 
Lewis 
Macon 
Macon 
Manchester 
Marion 
Maryville 
M a w  
M a w  
McNahy 
MemQhis 
Menphis 
Memphis 
Memphis 
MemQlvls 
Memphis 
MemQhis 
Memphis 
Memphis 
Memphis 
Memphis 
Memphis 
Memphis 
Memphis 
Memphis 
MempMs 
Memphis 
Memphis 
Memphis 
MemQhi 
M0nt~mery 
Obiin 

Piiett 
Rhea 
Trenton 
Trousdale 
Tulhhoma 
Unicd 
Washington 
Washington 
Wayne 
White 
Williamson 
Wilson 

Lenoir C i  Elem. 
Lewis County Elem. 
Enon Kindergarten 
Faidane Ekm. 1-3 
CoUege Street Uem. 
South Pittskrrg Elem. 
John Sevier Elem. 
Mt. Pleasant Elem. 
Spring HI Elem 
Selmer Eiem. 
Caldwel Elem. 
Cummings Uem. 
Double Tree Elem. 
Doughs Elem. Sch. 
Florida Elem. Sch. 
Goodlett Elem. Sch. 
Gordon Elem. Sch. 
Hanley Elem Sch. 
A B. Hill Ekm. Sch. 
Kansas Elem. Sch. 
C a m  Elem. Sch. 
Lester Demo. Sch. 
Linootn Elem. Sch. 
Orleans Elem Sch. 
Raineshaven Elem. 
Raleigh-Bartlett 
Rienriew Elem. 
Snowden Elem 
Westside Elem. 
Whitehaven Elem. 
Montgomery Central 
South Fulton Elem. 
Linden Elem. 
Piiett Co. Elem. 
spring City Hem. 
Trenton Elem. 
Trousdale Co. Hem. 
East Lincoln Ekm. 
U n b i  Ekm. 
Jonesborough Elem. 
Boones Creek Elem. 
Collinwood Elem. 
Findhy Elem. 
W. P. Scales Elem. 
Cakeview Oem. 

Klndergarten 1st 
Grade 

S R A  S R A  

1 21-2 
1 2-2-2 
1 Kindergarten 
1 2-2-2 
I 1-1-1 
1 2-1-1 
1 11-2 
1 2-2-2 
1 2-1-1 
1 2-2-2 
1 2-2-2 
1 2-2-2 
1 2-2-2 
1 2-1-1 
1 1-2-1 
1 2-1-2 
1 1-2-1 
1 3-2-2 
1 2-2-2 
1 1-1-1 
1 2-2-2 
1 2-2-2 
1 1-1-1 
1 2-1-1 
1 2-1-2 
1 1-2-1 
1 2-3-2 
I Withdrawn 
1 2-1-1 
1 2-2-1 
1. 2-1-1 
1 1-1-2 
1 1-1-1 
1 1-1-1 
1 2-2-2 
1 2-2-2 
1 1-2-1 
I 1-1-1 
I 1-1-1 
1 3-2-2 
1 2-2-1 
1 2-1-1 
1 2-2-1 
1 2-1-1 
1 21-2 

2nd 
Grade 

S R A  

3rd 
Grade 

S R A  





. - . . TABLE 1l-3 

Number of Schools and Students by Location 
Kindergarten through Third Grade (19851989) 

Kindergarten Grade 1 Grade 2 Grade 3 
(1 Ses-sS) (1 986-87) (1 987-88) (1 988-89) 

Location Students Schools Students Schools Students Schools Students Schools 

Rural 2918 39 3240 38 3168 38 3239 38 

Urban 568 8 686 8 482 7 506 7 

Inner Ci 1428 17 1380 15 1485 15 1336 15 

Total 6328 79 6835 76 6846 75 6804 75 

E. Data Collection Instruments 

Project personnel oolleded information (data) about student achievement and development and 
about variables other than class size that might affect achievement. This induded c o l l e d i  
information about instructional processes to try to understand how reduced class size effects 
and reduced student-a&lt ratio Weds occurred. These effects were examined over time in 
relation to students, teachers and teacher aides. The impact of reduced class size and reduced 
student-adult ratio was assessed through mult i i  measures of student achievement and 
development and p m s s  measures such as activity bgs, classmom observation, etc. 

1. Tests 

a Stanford Achievement Test (SAT) 

Students were tested each spring on the dates specified by the state. In each grade, the 
appropriate level of SAT was administered to all project STAR students and to students in 21 
comparison schools. The norm-referenced SATs cover reading, math, spelling, listening, and in 
the higher grades science and social science, and provide subscores for both reading and math 
(The Psychological Corporation, Harcourt Brace Jovanovich, Inc., 1985). 

b. Tennessee's Bask Skllls First Test (BSF) 

The State developed Basic Skilts Criterion Tests for the third, sixth and eighth grades in reading 
and math in 1984. Because the SAT does not cover all of the curriculum taught, and the 
curriculum does not cover everything that is tested, P r o ' j  STAR contraded with the State 
Testing Service to develop STAR Cltterion Tests h reading and math to cover BSF learning 
objectives in grades one and two. These tests were similar to the already developed third grade 
test. The BSF learning objectives were the criteria tested. The untimed tests consist of multiple 
Mice items, four items per objjive, and are designed so that they can be administered in 

- about an hour. (Tennessee Department of Education, 1987). 



c. Self-concept and Motlvatlon Inventory 

In addition to the SAT and BSF tests, students completed a selfconcept and motivation 
inventory, the SCAMlN (PersorrOMetrics, Inc., 1967.1 968). The SCAMIN asks students to 
indicate pictorially theii response to 24 sluations. For example what race" (i.e. happy, sad, 
indifferent, etc.) would the student wear if hetshe 7rad to tell hisfher parents they bst their coat." 
The SCAMIN was selected because it is group administered, has forms appropriate for grades 
K-3, measures elements of setfconcept of concern to this project, and requires no special 
training for admini ion.  While it has onty moderate reliability for the early grades, .the 
SCAMIN is useful for comparing groups, such as small classes with regular classes (Davis and 
Johnston, et al.). 

2 Additional Data Collection Instruments 

Appendix C indudes a copy o f~ach  of the blbwing STAR data collection instruments: 

a School and Sy- Proflls In order to get an -overall pidure of each school, principals 
completed this form which asked for such variables as school enrollment, average daily 
attendance, average daily membership, Chapter I eligibility, the percentage of students on 
free lunch, the percentage of students bussed, a breakdown of students by race and total 
expendire per student. 

b. Prlnclpal Proflls pmvided demographics on the individual principals, -i.e., sex, race, 
educatbn, experience, etc. 

c. Teacher Proflls provided brsdcgmund information IncMng colege attended and level of 
education, certification, amount of teaching experSence, type of in-senrice training completed, 
career ladder level, sex and race. 

d. Teacher Log- recorded the time spent on typical daily activities whim included routine 
paper work, student activitiies, small gmp, whole group, and individualized instruction, planning 
and preparation time, and personal time. 

e. Gnwrplng Questlonnalrs recorded the number of small groups teachers created within 
their classes for instrudbn in reading, math, sci8fwe, and soda1 science, the average number of 
minutes spent each week in small group instNdbn and the criteria used for assigning students 
to instrudbnal gmups. 

1. ParenWolunteerKeacher lnteractlon Questlonnalrs provided the number of times 
duting a four-week period that teachers communicated with parents about the performance or 
behavior of students or about general classroom adivities. Modes of interaction inckrded in 
person, by phone, or written contact. The quantity and qua l i  of assistance were also noted, 
includii the type of assistance and number of times that assistance was received from a 
volunteer or BSF aide. 

g. Tescher Problem Checklist- indicated the frequency and extent to whkh teachers were 
bothered by 61 problems they were likely to encounter. The problems related to their 
responsibilities to students, their relationships with staff, administrators, and parents, the use of 
their time, and their professbnal growth (Cnrbhank, D.R., 1980). 



h. Exlt Intenflew- Teachers were interviewed 'in-person' at the end of the school year. These 
interviews albwed the teacher to describe differences between teaching in a small class or 
teaching with a full-time aide and teaching in a regular class. This open-ended interview gave the 
teachers an opportunity to express their feelings and experiences. The kindergarten interview 
(1985-86) was unstructured since its primary purposes were to get overall reflections of teachers ' 

about their teaching experiences, to thank participants and to serve a public relations function. 
The interviews provided some important and useful subjective and context data. Based upon an 
analysis of the first yeats interview experience, the researchers devebped a more highly 
structured interview format for subsequent years. 

I. AMe Proflle- provided information on full-time aides which included education, experience, 
teaching experience, teaching certification, sex and race. 

j. Alde Questlonnalm- provided information about an aide's interaction with hisher assigned 
project STAR teacher. In addition the specific types of daily tasks (e.g., bus duty, lunch duty, 
teaching lessons, giving tests, etc.) and the amount of time spent on these tasks were reported. 

k. Alde Log- provided information about the time full-time aides spent on various generalied 
categories of activities during a typical day. The activities are the same as the ones described 
previously under the Teacher Log heading. 

I. Roster- provided student demographic information such as sex, race, and birthday. Also, at 
the end of the school year. attendance, promotion, and free-lunch status were reported on the 
roster. 

m. Speclal Programs Form- identified students who left their classes to participate in special 
programs such as Chapter I, Special Education, Language Devebpment, G i e d  programs, etc. 
The average amount of time students spent each week in these programs was also recorded. 

Based on the data collected in kindergarten, some forms were modified to make them easier to 
process, and some forms were redesigned in other ways. Some new krstmments were devised 
to collect additional data. These changes did not affed the basic study design but did inprove 
data collection and processing. 

Further information regarding testing or data collection instruments may be obtained from the 
Assistant Commissioner of Curriculum and Instmction, Tennessee State Department of 
Educatbn, Cordell Hull Building, Fourth Fkor North, Nashville, Tennessee 37243-0379. 

F. General Description of Key Variabies for Analysis 

1. Outcome Variables: 

a. Stanford Achievement Tests (SESAT II, Mmary I, Primary II, 
Primary Ill) 

b. SCAMIN Sen-Concept and Motivation Subscores 
c. PromotionlRetention 
d. Attendance 
e. Teacher ProMem Chedclist 
f. Basic Skills Criterion Tests in Read i i  & Math (Grades 1,2,3) 



Key Varlables Cont. '' 

2. Student Varlables: 

a. Age 
b. Sex 
c. Race 
d. Free Lunch (SES Variable) 
e. Pmjed Entry Date 
f. Total Years in STAR 

8 School Varlablet: School Type (Inner CiiuraVUrbaWSuburban) 

a. Chss Type (SmaWRegularlReguhr with Aide) 
b. Average Weekly Volunteer Time 
c. Grouping Practices 
d. Parent-Teadrer Interaction 

5 Teacher Varlablets: 

a. Teaching Experience (total, at grade level, in this school) 
b. EducatbnLevel 
c. Certldicates Held 
d. Age (available for K only) 
e. Race 
f. Sex 
g. lnstrudbnal T i  

6. Teacher Alde Varlables: 

a. Years of Experience as an Aide 
b. Race 
c. Sex 
d. Age (available for K only) 
0. UseofTim 

a. BetweeNAmong Class Conditions and Scbml Types 
b. W a  Cornparison Schools 
c. Wdh Selected State Averages 
d. Wnhin Conditions 



G. Methodology (Primary Analysis) 

Project STAR'S primary analysis consisted of a cross-sectional analysis of data from all students 
participating in project classes at each grade level, and two bngitudinal analyses. For the latter, 
data were analyzed for students who were in the project in the same dass type for four 
consecutive years (K-1-2-3). Analyses-of-variance procedures were employed to address the 
major questions of the study as follows: 

(1) Class Type (SmalVRegularIAide) was assumed to be a fixed dimension; mean differences 
among class types comprise the most important question of the investigation. 

(2) School Type (Inner Ci l  Urban' Suburban' Rural) was assumed to be a fixed dimension, 
crossed wtth class type. 

(3) Schools were treated as a random dimension, nested within locations, kR crossed with 
chss type, since all three class types were present in each school. This is an important aspect 
of the design to account for the influence of shared conditions on all project classes within a 
school. 

(4) Cl8sses were treated as a random dimension when there were more than one class of a 
given type within a particular school. 

(5) Students were treated as a random sample, nested within each class. A diagram of the 
complete design is shown in Figure 11-2. 

When all of the main effects and interactions of these factors are assembled into an anatysis-of- 
variance model and expected mean squares evaluated, the resulting tests of significance are 
those given in Table 114. 

TABLE 11-9 

Analysis of Variance Source Table 

Source of Varlatlon E m r  Tenn 

flxed effects: 

Location schools 
Class Type Location X Class 
TyPe Schools X Chss Types 

Random Effects: 

Schools 
Schools X Class Types 
Classes 
students 
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Figure 11-2 
A Diagram Of The Project STAR Research Design: 
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Since the error terms needed to test the significance of the fixed effects in the data are variation 
attributable to Schools and the School-X-Type interaction, student-level data were not required 
for this portion of the STAR analysis. Thus, data were aggregated to the level of class means 
before the analysis was conducted, to reduce the magnitude of statistical coritations. Table II- 
4 also shows that the correct error degrees of freedom for the pfimary questions of the study are 
proportional to the number of schools -- in the neighbomood of 75 for some tests and 150 for 
others - and not the number of students. The exact degrees of freedom for each computer wn 
was affected slightly by the pattern of missing data on the particular instrument. 

A parallel analysis was conduded with sex (grades K and 1 only) and race (all grades) as an 
additional factor of classification. Since both males and females are present in each class and, 
potentially, both white and minority students, these factors were treated as fued effects, crossed 
with all other dimensbns in the design. The error terms for treating sex, Sex-X-Location, Sex-X- 
Type, and Sex-X-Location-X-Type are Schools-X-Sex, Schools-X-Sex-X-Location, Schools-X- 
Sex-X-Type and Schools-X-Sex-X-Location-X-Type, respectively. For these tests means of all 
males and all females in each class, or all white and all minority students in each dass were 
used as the units of analysis. Race and Sex were analyzed in parallel computer mm, so that no 
analysis of both factors simultaneously was conducted.' 

The design has unequal N's and many empty cells. A general linear model approach for 
nonorthogonal designs was employed, using the MULTIVARIANCE computer program (Finn 
and Bodl1985). 

In each year, data from the measurement instwments were analyzed in subsets: the SAT 
achievement scales, the BSF performance tests (beginning in grade I), and the SCAMIN self- 
concept and motivation scales. Since the measures are intercorrelated, multivariate test 
statistics (WiW likelihood ratios) were employed for each subset. 

Once a significant main effed or interaction was found, two findings were examined: (A) A 
univariate test of significance for each scale separately; as follow-up procedure, these are 
termed 'protectM tests; (B) Two orthogonal conparisom among Chss Types, when the Class 
Type effect was found to be signifiint. The two particular contrasts used were (1) Small Class 
Means - (Regular + Regular with aide class means)/2 and (2) Regular with aide Class Means - 
Regular Class Means. The first (1) was selected because no mean diierences were found 
between Regular and Teacher A i i  dasses in kindergarten, and because children were 
exchanged between these two Class Types before entering grade 1. The comparison of Small 
Classes with the average of the other two is not confounded by this procedural modification. 

The two contrasts were examined in multivariate form for the entire subset of measures 
(Hotelling's T~ ) and in univariate form for each scale separately (1-tests), but only after an 
overall test was found to be significant. Again, this is a "protected" procedure. Finally, effect 
sue measures were computed from these contrasts, to reveal the magnitude of the effect (e.g., 
what impad did reducing the class size really make?). 

mi decision was mede because means d dl whim males. minority males, white lemeles Pnd minority bmdes would 
be based on very unal and unreliaMe groups of youngsrers. A b ,  he magnitude of a cunbined analysis would be 
unwieldy. 
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Prior to all analyses, the distributions of the criterion measures were examined for skewness and 
outliers. This resulted in only a few deletions of data that were obviously erroneous, and a 
rescaling of the BSF reading and mathematics scale. Individual students were scored as pass or 
fail, based on whether or not they passed 80 percent of the objectives covered on the respective 
test. At the class level, the percentage of students passing each test was obtained (P). Since 
these were not normally distributed, a "logodds index" was obtained for each class, ln(Pl100-P). 

The distribution of the index was normal and used for tests of significance. Descriptive tables in 
this report, hawever, give BSF results just as average percent of objectives mastered. 

The bngitudinal analysis used the same basic design, kit in a "repeated measures" form, and 
with just that subset of students who were in the same experimental condition for three 
consecutive years. The dependent variables were differences in mean performance between K 
and grade 1 and between grade 1 and 2; h the second bngitudinal analysis, they were 
diierences between grade 1 and 2 and between 2 and 3. Only the SAT measures were scaled 
as to permit grade-to-grade comparisons of this sort. 

The original three years of data are intercorrelated, because they are obtained on the same 
individuals over time. As a result, the hm, diierence scores are correlated as well. Thus, 
muffbadate repeated measures analyses were used to control statistical errors, in the manner 
described by Bodc (1975). l n d i a l  year-to-year growth was examined, or its interadkn with 
other corresponding factors in the design, only when the corresponding overall test was 
statisticany signirkant. 

While the global analyses used the procedures outlined above, other more specific analyses 
empkyed a variety of statistical methodologies. These are described in the following chapters of 
the report, together with the results that were obtained. The analysis procedures employed were 
conservative and should have prpvided significant results only when there were considerable 
diierences. 
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Ill. Descri tive Data 

and Teacher e ffectiveness 

A. Descriptive Characteristics 

DeSCfiptiie data were collected in the beginning of each school year on profiles of each school 
and system, principal, teacher, and teacher aide participating in Project STAR (See Appendii C 
for profile instruments.) This section contains information obtained from descriptive data 
collected across the four years of the study. 

1. School and System Profiie Data 

Completed STAR school and system profiles contain information on school enrollment, average 
daily attendance (ADA) and average daily membership (ADM), Chapter I eligibility, percent of 
free/reduced lunch, percent of students hissed. percent of race, grade span, system 
enrollment, total expenditure per pupil and location in the state. STAR schools were located in 
the eastern (n=21), the middle (r1-33)~ and the western ( ~ 2 5 )  portions of the state. Support for 
STAR was provided by four universities in Tennessee: University of Tennessee, Knoxville 
personnel worked with 21 schools in East Tennessee, Memphis State University with 25 schools 
in West Tennessee, Tennessee State Universily with 20 schools and Vanderbilt University with 
13 schools In Middle Tennessee. The project schools were in school systems of all sizes. Table 
111-1 shows the STAR schools chssifi by system size. ADA fgures for kindergarten through 
third grade are shown in Table 111-2. ADM f i r e s  are sham in Table 111-3. 

Out of a total of 79 schools in STAR kindergarten, 64 were eligble for Chapter I and 15 were not. 
Out of a total of 76 during the STAR first grade year, 63 were eligible for'chapter I and 13 were 
not. Out of 75 in the second grade year, 66 were eligible and 9 were not. In the third grade 
year, out of a total of 75.62 were and 13 were not eligble for Chapter I. 

TABLE IIC1 

Number of Schools by System Size (Number of Students) and by Grade 
Project STAR (1 98!5-89) 

Number of Schools 

Kindergarten 1st Grade 2nd Grade 3rd Grade 

System Site 
(Student Enrollment) 

Under 1,000 
1.001 - 5,000 
5,001 - 10,000 
10,001 - 100,000 
100,001 - 107,000 

Total Number of Schools 



TABLE 111-2 

STAR Average Daily Attendance (ADA) of Students 
by Number of Schools and by Grade* (1986-89) 

Number of Schools 

1 st Grade 2nd Grade 3rd Grade 
ADA 

Under 400 Students 
401-500 Students 
501 -700 Students 
701 -1,000 Students 

Total Number of Schools 76 75 75 

'This information was not collected during Kindergarten (1985). 

TABLE Ill4 

STAR Average Daily Membership (ADMI of Students 
by Number of Schools and by Grade (1986-89) 

Number of Schools 

1 st Grade 2nd Grade 3rd Grade 
ADM 

Under 400 Students 
401 -500 Students 
501 -600 Students 
601 -700 Students 
701-1,000 Students 

Total Number of Schools 76 75 75 

'This information was not collected during kindergarten (1985). 



The percentage of students ori freelreduced lunch was divided into two categories: 1) schools 
with 50 percent or less of their students on freelreduced lunch and 2) schools with more than 50 
percent of their students on freelreduced lunch. The percent of students on freetreduced lunch 
for each year of the study is shown in Table 111-4. 

TABLE Ilk4 

Percent of Students on FreeIReduced Lunch 
by Number of Schools and by Grade 

Project STAR (1 985-89) 

Number of Schools 

Kindergarten 1 st Grade 2nd Grade 3rd Grade 
Percent of Students 
on Free/Reduced Lunch 

More Than 50% 24 30 26 31 

Total Number ot Schools 79 76 75 75 

In the Projed STAR kindergarten year, 32 schools had 50 percent or fewer students bussed 
and 47 had over 50 percent bussed. Out of a total of 76 schools in the first grade year, 33 had 
50 percent or fewer students bussed and 43 had over 50 percent bussed. In second grade, out 
of a total of 75.30 schools had 50 percent or fewer students bussed and 45 had over 50 percent 
bussed. In third grade, 29 schools had 50 percent or fewer students bussed and 46 had over 50 
percent bussed. 

The percent of race by school was reported according to white students, Mack, Asin, Hispanic, 
American Indian, and 'Other." In the kindergarten year, out of 79 schools, 19 had 50 percent or 
fewer white students, and 60 had over 50 percent; 60 had 50 percent or fewer black students 
and 19 had over 50 percent; all schools had less than 2 percent Asian, Hispanic and American 
Indians. In the firs! grade, out of 76 schools, 18 had 50 percent or fewer white students and 58 
had over 50 percent; 58 had 50 percent or fewer Mack students and 18 had over 50 percent; and 
a1 had 3 percent or less Asian, 1 percent or less Hispanic, no American Indians and 1 percent or 
less "Other." In the second grade, out of 75 schools, 20 had 50 percent or fewer white students 
and 55 had wer 50 percent; 56 had 50 percent or fewer and 19 had over 50 percent black 
students; and all had 2 percent or less Asian, 6 percent or less Hispanic, 1 percent or less 
American Indians, and 3 percent or less 'Other.' In the third grade, out of 75 schools, 19 had 
50 percent or fewer white students and 56 had over 50 percent; 56 had 50 percent or fewer 
Mack students and 19 had over 50 percent; and all had 3 percent or less Mi,  5 percent or 
less Hispanic, 2 percent or less American Indians, and 1 percent or less "Other." 

The grade span for the majority of STAR schools ranged from kindergarten through sixth grade 
for all four project years, although some schools had a grade span of kindergarten through ninth 
grade. The average total expenditure per student for the STAR kindergarten year was 
$2,035.07; for the first grade year, $2,218.40; for the second grade year, $2,35656; and for 
the third grade year, $2,641.71. 



2. Principal ProfileData 

All Project STAR principals completed principal profiles: 79 in kindergarten (1985-86), 76 in first 
grade (1986-07). 75 in second grade (1987-88) and 75 in third grade (1988-89). Principal 
profiles included information on principal sex, race, college or university attended, teacher 
certification. teaching experience, administrative experience and career ladder level. 

The number of female principals in the kindergarten year was 18 and male was 61 out of a total 
of 79. In first grade, female principals numbered 21 and males 55 out of 76. Female principals in 
second grade numbered 22 and males 53 out of 75. During the third grade year, 23 principals 
were female and 52 principals were male out of 75. 

Out of a total of 79 princ'@als in kindergarten, 18 were non-white (NW) and 61 were white (W). 
Sieen  principals were NW and 60 were W out of 76 in the first grade. In both the second and 
third grades, 17 were NW and 58 were W out of a total of 75 principals. 

Principals' collegeluniversity degrees earned included bachebts (B.SJ BA.), master's (M.AJ 
M.SJ M.Ed.), second master's, specialist (Ed.S.) and doctorate (Ph.DJ M.D.). All principals had 
earned at least a bachebts degree. Out of 79 princ'#als in the kindergarten year, 17 reported 
having earned an M.S. or Ph.DJEd.D. S ieen  STAR principals h the first grade reported 
having receiwd an Ed.S. or Ph.DJEd.D., 19 in the second grade, and 16 in the third grade year. 
The collegeshniversities having five or more STAR principals as graduates were LeMoyne- 
Owen College, Menphis State University, Middle Tennessee State University, Tennessee State 
Universily and Tennessee Technological University. 

AH STAR principals were certified to teach. In the kindergarten year, 26 principals had from 0 to 
10 years of teaching experience; 28 had from 11 to 20 years; 18 had from 21-30; and 6 had 
over 30 years. Forty-one STAR principals in the f i  grade year reported having 0 to 10 years of 
experience; 27 had 11 to 20 years; 5 had 21 to 30 years; and 3 had over 30 years. In the 
second grade year, 36 principals had 0 to 10 years of teaching experience; 36 had 11 to 20; and 
2 had 21 to 30 years. Thirty-nine principals in third grade had 0 to 10 years oS t e a c h i  
experience; 29 had 11 to 20 years; 5 had 21 to 30; and 1 had over 30 years. 

All STAR principals were certified as adminislrators except for one in the kindergarten year. In 
kindergarten 34 principals had fmm 0 to 10 years of administrator experience; 32 had 11 to 20 
years; 12 had 21 to 30 years; and 1 had over 30 years. Thirty-seven principals in first grade had 
fmm 0 to 10 years of administrator experience; 28 had fmm 11 to 20 years; and 11 had from 21 
to 30 years. In second grade, 39 principals had 0 to 10 years of administrator experience; 27 
had fmm 11 to 20 years; 8 had from 21 to 30 years; and 1 had over 30 years. Thirty-four STAR 
principals in third grade had from 0 to 10 years of administrator experience, 27 had from 11 to 20 
years; and 14 had 21 to 30 years. 

STAR principal particition In career ladder was categorized as folbws: not on career ladder; 
on level one; on level two; on level three; and pendihg. In the kindergarten year, 13 principals 
were on level one, 2 were on level two, and 31 were pending. Fourteen first grade prindpals 
were not on career W e r ,  31 were on level one, 4 were on level two, 20 were on level three, 
and 7 were pending. In second grade, 12 principals were not on career ladder, 29 were on level 
one, 4 were on level two, and 30 were on level three. In the third grade year, 9 principals were 
not on career ladder, 30 were on level one, 7 were on level two, and 29 were on level three. 
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3. Teacher Profile Data 

Each STAR teacher completed a teacher profile. Self-reported data included class type, teacher 
sex, race, college or university attended, degree@) earned, certificatian, teaching experience. 
in-sewice training (within the last two years), and career ladder level. Table 111-5 shows the 
number of teachers in school types by class types. A total of 339 teachers in kindergarten. 350 
in first grade, 344 in second, and 334 in third grade completed teacher profiles. 

Table 111-6 shows the number of teachers by sex and class type for each year of the study. In 
kindergarten, there were no male teachers. There were 348 females and 2 male teachers in the 
first grade, 341 females and 3 males in the second grade, and 323 females and 11 males in the 
third grade. 

In STAR kindergarten, of 339 total teachers, 55 were non-white (NW) and 284 were white (W). In 
first grade, 64 were NW and 286 were W out of a total of 350 teachers. In second grade, 72 
teachers were NW and 272 were W out of a total of 344. In the third grade year, 71 teachers 
were NW and 263 were whie out of a total of 334. The number of STAR teachers by race and 
chss type is shown in Table 111-7. 

Every STAR teacher had at least a bachebr's degree. Table 111-8 shows the number of STAR 
teachers holding degrees compared to class size. Table 111-9 shows the number eamim a - - 

bachelor's degree from colleges or universities that had ten or more graduates teaching in 
STAR. 

All teachers, during each year of the study. were certified to teach at the appropriate grade level. 
Project STAR teachers reported from 0 to over 40 years of teaching experience. Table 111-10 
shows the total number of years of teaching experience by class type. 

STAR teachers reported which types (TIMS, reading workshop, math workshop, classroom 
management, career ladder, taking college courses) of in-service training they had or had not 
completed during the past two years. The number of teachers completing selected in-sewice 
training sessions by class type is shown in Table 111-1 1. 

Some STAR teachers (K-3) reported having completed career ladder level one, level two, level 
three or other. Teacher career ladder levels by chss types are shown in Table 111-12. 



. - TABLE 111-5 

Number of Teachers by School Type, Class Type and Grade 
Project STAR (1 985-89) 

School Type Small Regular RegularIAiie Total 

Inner City 28 27 23 78 
Suburban 31 20 23 74 
Rural 59 52 44 1 55 
Urban 13 8 11 32 

Total 131 107 101 339 

nrst Grade 1986-87 

school Type Small 

Inner Ci 25 
Suburban 28 
Rural 62 
Urban 12 

~ o t a l  in 

Second Grade 198748 

School Type SmaU 

Inner City 27 
Suburban 31 
Rural 64  
Urban 13 

Total 135 

Regular 

27 
29 
51 
9 

116 

Regular 

22 
25 
47 
6 

100 

ReguhrlAii Total 

23 75 
24 81 
50 1 63 
10 31 

107 350 

ReguhrlAide Total 

24 73 
26 82 
48 1 59 
11 30 

109 344 

Thlrd Grade 198849 

School Type Small . Regular ReguhrlAiie Total 

Inner City 26 19 22 67 
Suburban 32 22 25 79 
Rural 69 42 48 159 
Urban 13 6 10 29 

Total 140 89 105 334 

Nom: Nunber of teacherr exceeds che nunber of dssrer because )nm, were changer d eachers during the yav. 
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TABLE 111-6 

Number of Project STAR Teachers by 
Sex and Class Type (1 985-89) 

Kinderganen I 985-86 
Class 
Type Female % Male O h  Total O h  

SmaU 131 38.6 0 0.0 131 38.6 
Regular 107 31.6 0 0.0 107 31.6 
Regular/Aide 101 29.8 0 0.0 101 29.8 

Total 339 100.0 0 0.0 339 100.0 

First Grade 1986-87 
Chss 
Type Female % Male % Total % 

Small 125 35.9 2 0.0 1 27 363 
ReguW 116 333 0 0.0 116 33.1 
Regular/Aide 107 30.7 0 0.0 107 30.6 

Total 348 99.4 2 0.6 350 100.0 

Second Grade 1987-88 
Chss 
TW Female % Male 'YO Total % 

Small 135 39.6 0 0.0 135 392 
Regular 99 29.0 1 33.3 100 29.1 
Regu lar/A.de 107 31.4 2 66.7 109 31.7 

Total 341 99.1 3 0.9 344 100.0 

Thlrd Grade 1988-89 
Chss 
TYPe Female 'YO Male % Total % 

Small 135 41.8 5 455 140 41.9 
Regular 85 263 4 36.4 89 26.6 
Regular/Aide 103 31.9 2 182 105 31.4 

Total 323 96.7 11 3.3 334 100.0 

Now: Number d teachers exceedr Ute number of darter because lhere were changes d & d m m  & h g  me yew. 



TABLE 111-7 

Number of Project STAR Teachers by 
Race and Class Type (1985-89) 

Klnderganen 1985-86 

Class 
TYW Non-Whie % Whie % Total 

SmaU 17 30.9 114 40.1 131 
Regular - .  22 40.0 05 29.9 107 
Regu lar1Aiie 16 29.1 05 29.9 101 

Total 55 16.2 284 84.0 339 

FlrSt Glade 1986-87 
Class 
Type Non-Whiie % W i e  % Total 

Small 22 34.4 105 36.7 127 
Regular 19 29.7 97 33.9 116 
RegularIAide 23 35.9 84 29.4 107 

Total 64 183 206 . 81.7 350 

Second Grade 1987-88 
Chss 
Type Non-Whiie % White % Total % .  

Small 27 37.5 108 39.7 1 35 39.2 
~ e g u  lar 23 31.9 n 28s 100 29.1 
Regu lar1Aide 22 30.6 87 32.0 109 31.7 

Total 72 20.9 272 79.1 344 100.0 

Thlrd Grade 1988-89 
Class 
TVpe Non-White % White % Total % 

Small 31 43.7 109 41.4 140 41.9 
Regular 18 25.7 71 27.0 89 26.6 
RegularfAide 22 31.4 83 31.6 105 31.4 

Total 71 21.0 263 78.7 334 100.0 

Nore: Nmber d teechen exceedt Ihe nmber of chrres bcw#e Ihece mm, d leechen during the yew. 



. . TABLE 111-8 

STAR Teachers' Highest CollegeIUniversity De rees Earned 
by Class Type and by Grade (1 985-89 3 

Degree Small Regular RegularlAiie Total 

Bachelor' s 
Masteh 
Speclalist 
Dodorate 

Total 131 107 101 339 

First Glade 1986-87 

Degree Smal Reguhr RegularIAii Total 

Bachelor's 
Master's 
Specialist 
Doctorate 

~0 ta1  ~n 116 107 350 

Degree Small Regular RegularIAide . Total 

Bachelor's 
Master's 
Specialist 
Doctorate 

Total 1 35 100 109 344 

Thlrd Grade 198889 

Degree Small Regular RegularIAide Total 

Bachelor's 
Master's 
Speclali 
Doctorate 

Total 140 89 105 334 

Now Number of teachers exceeds the number of classes because lheFe were d m g e s  of teachers during the year. 



Table 111-9 

Colleges/Universities Attended by Ten or More STAR Teachers 
by Project Grade and by Class Type 

Kindergarten 1985-86 Small Regular RegularlAii Total 

Austin Peay State Univ. 
LeMoyne-Owen College 
Memphis State UnSv. 
Middle Tenn. State Univ. 
Tenn. Tech. Univ. 
UT - Martin 
East Tenn. State Univ. 
UT - Knoxville 

flrst Grade 1986-87 Small Regular RegularlAide Total 

LeMoyne-Owen CoUege 9 
Lincoln Memorial Univ. 2 
Memphis State Univ. 9 
Middle Tenn. State Univ. 19 
Tenn. State Univ. 2 
Tenn. Tech. Univ. 11 
UT - Knoxville 11 
UT - Martin 7 

Second Grade 1987-88 Small Regular RegularJAide Total 

Austin Peay State Univ. 
Carson-Newrnan College 
East Tenn. State Univ. 
LeMoyne-Owen Cdlege 
Memphis State Univ. 
Middle Tenn. State Univ. 
Tenn. State Univ. 
Tenn. Tech. Univ. 
UT - Knoxvib 
UT - Martin 

Thlrd Grade 1988-89 Small Regular Regular/Aide Total 

East Tenn. State Univ. 
LeMoyne-Owen Univ. 
Memphis State Univ. 
Middle Tenn. State Univ. 
Tenn. State Univ. 
Tenn. Tech. Univ. 
UT - Knoxville 
UT - Martin 



. : TABLE 111-10 

STAR Teachers' Total Years Teaching Experience 
by Project Grade (1 985-1 989) and by Class Type 

1 I Years Klnderganen' 
Experience 

I 
Small Regular RegularIAide Small 

Flmt Grade 

Regular RegularIAide 

Years Second Grade* Thlrd Grade 
Experience 

Small Regular Regular/Aide Small Regular RegularIAide 

'One kindergarten and 2 second grade teachers did not provide this information. 
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TABLE IIEl1 

Number of Teachers Completing Selected In-sewice 
Tralnlng by Grade and by Class Type 

First Grade 198687 

In-se rvice 
Choices 

Small Regular RegularIAide Total 

n M s  
Math Workshop 
Reading 
workshop 

Classroom 
Management 

Career Ladder 
workshop 

Taking College 
Courses 

Second Grade 1987-88 

n M s  
Math Workshop 
Reading 
workshop 

Classroom 
Management 

Career Ladder 
workshop 

Taking College 
Courses 

Thlrd Grade 1988439 

TlMS 
Math Workshop 
Reading 
workshop 

Classroom 
Management 

Career Ladder 
workshop 

Taking College 
Courses 



TABLE Ill-12 

STAR Teacher Career Ladder Levels by Class Type 
and by Grade (1 985-89) 

Kindergarten 198586 
Small Regular RegularIAide Total 

Level I 96 70 80 246 
Level II 2 2 2 6 
Level Ill 1 2 0 3 
Non-Career Ladder 19 20 11 50 

Total 118 94 93 305" 

FltM Grade 198647 
Small Regular ReguhrlAide Total 

Level l 
Level II 
Level Ill 
Non-Career Laddef 

Total 1 27 115 107 349" 

Second Grade 198748 
SmaU Regular RegularIAide Total 

Level l 92 64 81 237 
Level II 3 1 2 6 
Level Ill 6 5 1 12 
Non-Career Ladder 33 30 23 86 

Total 1 34 100 107 341- 

Thlrd Grade 1988-89 
Small Regular RegularlAide Total 

Level I 
Level II 
Level Ill 
Non-Career Laddef 

Total 140 89 105 334 

'Indudes dl wachen who were apprenrice, probalionary. pendq~, or not on Career Ladder. 
"Thty-four kindergarten. 1 frst grade, and 3 reoond glade teacherr did not provide mir inbmaim. 
Nom: Nunber of teacherr exceeds the number of desses because meFe wem changes of leecherr during the year. 



4. Teacher Aide Profiie Data 

Setf-reported descriptive data were collected from aides on background characteristics such as 
age, race, sex, experience as an aide, and educational level. Ninety-nine STAR kindergarten, 
105 first grade, 106 second grade, and 106 third grade teachers were assigned full-time aides. 
All STAR aides were female with the exception of one male aide during third grade. Out of a total 
of 98 kindergarten aides, 30 were non-white (NW) and 68 were whiie (W). Out of a total of 105 
first grade aides, 29 were NW and 76 were W. Out of 106 total second grade aides, 32 were NW 
and 74 were W. Out of a total of 106 third grade aides, 33 were NW and 73 were W. 

During kindergarten, 97 teacher aides reported receiving a high school diploma. One hundred 
three aides in first grade had graduated from high school or received a GED, and only 1 had not. 
Out of 106 second grade aides, 104 had graduated and 2 had not. All 106 third grade STAR 
aides had graduated from high school. 

Ten kindergarten aides had a bachebts ami 6 had associate degrees. Sbc first grade aides had 
bachebr's degrees and 1 had a masteh degree. In second grade, 11 aides had bachelor's and 
2 had master's degrees. Seven third grade aides had bachebhdegrees. 

Out of 98 total kindergarten aides, 9 were and 89 were not certified to teach. Out of a total of 
105 first grade aides, 3 were and 101 were not certified to teach. Four second grade aides were 
certified and 101 were not. Two third grade aides were certified and 103 were not. 

In first grade 95 aides had 5 or fewer years of experience as an aide and 9 had from 6 to 21 
years of experience. Ninety-three second grade aides had 5 or fewer years of experience and 13 
had from 6 to 26 years of experience as an aide. Ninetyone third grade aides had 5 or fewer 
years of experience and 12 had from 6 to 26 years of experience as an aide. 

During the STAR kindergarten year, 81 aides had no teaching experience, 5 had one year and 
the remaining 12 aides had between two and eight years of teaching experience. In the first 
grade year, six aides reported between one and three years of teaching experience. No STAR 
aides had over eight years of experience in the second grade year. During the STAR third 
grade year, seven aides had under 10 years of teaching experience and one aide had 19 
years. 



B. Teacher Effectiveness 

1. Dlstrlbutlon of Top 10% of Classes In K-3 

The question of small class effectiveness was also evaluated by looking at the class size of the 
top 10% of classes each year (Table 111-13). 

Table Ill-13 

Number of Top 10% Classes from Project STAR 
Kindergarten through Third Grade: Stanford Total Reading Achievement 

Grade Small Regular Regular/Aide Total 

Kindergarten 
1 st Grade 
2nd Grade 
3rd Grade 

The number of small classes in the top 10% increased each year. EigMeen of the top 33 
kindergarten classes were small; 22 of the 34 first grade classes were small; 23 of the 34 
second grade classes and 25 of the 32 third grade classes were small. 

The scaled score average for the top ten percent small third grade classes was 649.3 w h i i  was 
27 points above 622.3, the average scaled score for all of the third grade small classes. 

The kindergarten top ten percent classes w h i i  included 18 small classes had scaled scores 
which ranged from 463 (75th percentile) to 494 (90th percentile). (See Table 111-1.4.) The top 
percentile rank increased to the 93rd percentile in first grade and to the 96th percentile in second 
grade. It dropped back to the 90th percentile in third grade. 

Table Ill-1 4 

Scaled Scores and Percentile Ranks for Top 10 Percent Classes: 
Stanford Total Reading Achievement 

Grade Scaled Score Percentile Rank* 

Kindergarten 
First Grade 
Second Grade 
Third Grade 

'Percentile Ranks Based on Multilevel Norms 



2. First Grade Effective Teachers 

The teaching practices, the materials used. and professional and personal characteristics of 
forty-nine effective teachers were studied to determine what effective teachers do to promote 
learning in reading and mathematics. 

Did the classes with the highest scores make the greatest gain? In order to identify the classes 
with the greatest gains at the end of first grade the folkwing procedure was used. Average 
student gains were conputed by class type and in terms of scaled scores. (See Table 111-15) 

a. The outcome measures were the Stanford Achievement Tests, administered at the end of 
kindergarten (SESAT II) and first grade (Stanford Primary I). Composite scores for calculating 
scaled score gains for the 338 classes were derived as follows: 

(1.) The SESAT II Total Reading scores were averaged to obtain a 
class reading mean score. The SESAT II Total Math scores were 
averaged to obtain a class math mean score. 

(2.) The same procedures were used to calculate a class reading 
mean score and a class math mean score for the Stanford Primary I 
test administered at the end of first grade. 

(3.) The SESAT II a s s  reading mean score was subtracted from the 
Primary I class reading mean score to provide a scaled score average 
gain in reading for each dass. The same procedure was repeated for 
math. 

(4.) In order to obtain a scaled score average gain for each class. the 
reading mean gain and the math mean gain were averaged. 

(5.) The scaled score average gains were ranked within each school 
typecategory- 

(6.) The top 15% of each category was selected for this study. 

(7.) Teachers were chosen for obsewation /interview whose classes 
ranked in the top 15% of scaled score average gains for each of four 
school types: rural, urban, suburban, inner city. 

(8.) The distribution of dass types taught by the effective teachers 
were 23 small (13-17); 8 regular (22-25); and 12 regular plus a full 
time instgtdional aide (22-25). Seven teachers' classes did not meet 
the specified requirements and are identiiied as Not in Design (18-21). 
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TABLE 111-15 

Average Class Gains in Scaled Scores by Class Type 
Project STAR Grade One (1 987-88) 

I 
Total Readlng Top 15% Other 85% 

I Class Type Kindergarten Grade 1 Gain Kindergarten Grade 1 Gain 

I Total Math Top 15% Other 85% 

I Chss Type Kindergarten Grade 1 Gain Kindergarten Grade 1 Gain 

Small (13-17) 444 564 120 443 527 84 

I Regular (22-25) 443 554 11 1 439 515 76 

b. Characterlstlct of Effective Teachers 

For the teacher characteristics, the interview guide drew on personal characteristics summarized 
by the Educational Research Service. The characteristics included: preparation, certifiition, 
experience, in-service education, and family background. 

The sample consisted of 50 females, of which 41 were white and 9 were MadG The teacherss 
ages were in the folbwing ranges: 25 to 34 (N=l I), 35 to 44 (N=24), 45 to 54 (N-8). 55 to 64 
(N-3). unknown (N4) resulting in a median age of 38.5. Data collected on teacher preparation 
included BABS degree (N=32), MAIMS degree (N=18), full primary certification (N-50). teaching 
experience at the fist grade level: less than 1 year (Nd), 1 to 5 years (N=12), 6 to 10 years 



(N=12), 11 to 15 years pJ=9), 16 to 20 years (NP5). 21+ years (N4); total years of teaching 
experience: less than 1 year (N-2). 1 to 5 years (N=10), 6 to 10 years (N=13), 1 1 to 15 years 
(N=13), 16 to 20 years (NP5), 21+ years (N-7). In addition, inservice training completed within 
the past two years was reported as follows: Tennessee Instructional Model (NP36), Reading 
Workshop (N=23), Math Workshop (N=18), Classroom Management (N=23), Orientation to 
Career Ladder (N=16). College Courses (N-26). See Table 111-16. 

Thirty percent (N=19) chose teaching as a career when they were in elementary school 27% 
(N=13) made this choice in high school. While 18% (N=9) chose teaching during their college 
training, only 16?! (N4)  made career changes in order to become teachers. 

Fiy-seven percent (N=28) have other teachers in their families. Twenty-nine percent (N=14) are 
children of a teacher. Thirty-three percent (N=16) have one or more siblings who are in the 
teaching profession. Eight percent (N4)  are married to educators. 

Eighty-six percent (N=42) of the effective teachers bebng to a pmfessional association, and 45 
percent (N=22) wotk adively in the assodation. 

C. Teaching Practkes and Materials used by Effective Teachers 

A procedure was established for documenting the effective teachers' teaching practices and use 
of materials. The procedure included both observation and interview. 

An interview guide was designed based on the adaptation of Concepts of Effedive Teaching 
delineated in 'A Synthesis of Effective Schools Research' cornpiled by the Northwest Regional 
Educational Laboratory (Appendix D). Observer reliability was achieved by using paired 
observers who checked each other's independent judgement. Teachers were rated poor, fair, 
good, or excellent on each of the 12 criterion included h 'A Synthesis of Effedive Schools 
Researchm. 

Sbc categories were devebped to describe the pradices used by effective teachers: 

A Replanned lnstrudion 
8. Expectations 
C. Strategies for Accomplishing Expectations 
0. Organization and Classroom Management 
E. Personal Interaction 
F. Family Involvement 

(1) Replanned lnstrudkn 

Instruction is guided by a preplanned cunicukrm w h i i  is adapted to the needs of students. The 
teachers use a broad range of resources and activities. Eighty-two percent of the effective 
teachers were rated excellent and 18% were rated good. 



. . Table 4 

Professional and Personal Characteristics of Teachers 

Characteristii Top 15% (N30) Other 85% (N-288) 

Race: White 
Black 

Age: 25-34 
3544 
45-54 
m 
Missing 

Preparation: 
BA. or B.S. 
MA. or M.S. 

I NA* 

Certification: 
Fun Primary 50 (100%) 288 (1Oo%) 

Years d Teaching Experience 
al First Grade Level: 

Less than 1 
I t 0 5  
6 to 10 
11 to 15 
16 to 20 
21 or more 

Total Year of Teaching 
Experience: 
Less than 1 
l to5  
6t0 10 
11 to15 
16 to 20 
21 or mom 

In-service Training Completed 
Within Last Two Years: 
Tennessee lnstnrctional 
Model (TIM) 36 (72%) 
Reading Workshop 23 (46%) 
Mathematics Workshop 18 (36?A) 
Chssmm Management 23 (46%) 
Orientatbn to Career Ladder 16 (32%) 
College Courses 26 (52%) 

'Project STAR did not collect data on age. 



(2) Expectat ions . . 

The obsenrer/intewiewers (Olls) determined that effective teachers had high expectations for 
student learning. 011s ranked eighty percent of the 49 teachers excellent at setting expectations 
and twenty percent above average on a scale of 1-4 with 4 being the highest. On a scale of 
below average, average and above average, the majority of teachers stated that their class was 
either average (n=27) or above average (n-18). 

Effective teachers set and maintain quality standards consistently. These teachers use a variety 
of strategies to assure that all students will be at the level of learning necessary to be successful 
in the next grade. The strategies mentioned most often were: parent involvement (n-18). 
indlviialbation (kid), use of teacher assistant where avaibbk (n=l5), peer tutoring (n.=l2), 
and praise and encouragement (11-10). 

(3) Strategies For Accomplishing Expectations 

Effective teachers use a variety of teaching strategies which fal within the folkwing general 
areas: 

(a) Orientatbn 
(b) Clear and focused instrudion 
(c) Monitoring 
(d) Grouping 
(e) Reteaching 
(f) Incentives and Rewards 
(g) Learning Centers 
(h) Manipulatives 

(4) Organization and Classroom Management 

All of the teachers have a scheduled time for each subject and concentrate on using class time 
for learning. Ninety-four percent (N46) of the teachers were evaluated as excellent on the 
effiency of their classroom routines. Eighty-four percent (N41) of the effective teachers have 
excellent standards for classroom behavbr. These effective teachers who demonstrated 
excellent organizational skills had almost an hour more of teaching time per week for each math 
and reading. 

(5) Personal Interaction 

Eighty-four percent (N41) maintained excellent personal interactions with the students. An 
addiinallOOh had good interadions with students. When asked how they let the students know 
that they really cared, through pats and hugs, group sharing time, oneonone sharing time, and 
praise and other positive comments. 

(6) Family Involvement 

Effedive teachers believe that the families of their students should be Involved in the students' 
continuous learning process. These teachers believe in open communication between home and 
school by either telephone, notes, conferences, or quid< chats when someone in the family 
comes to pickup the student after school. These teachers' beliefs are evidenced by the fact that 
95% of them said that they encourage the families of thew students to keep up with their 
progress in schooi. 
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Effective teachers involve the families of their students in other important ways. They invite the 
families to serve as volunteers at school. These teachers are abie to explain to the families of 
their students the necessity of becoming involved in their learning in a variety of ways: 

Listening to the students read at home. 
Helping them with math by using flashcards or other manipubtives. 
Chedt i i  their homework. 
Eating lunch with them at school. 
Various activiiies to keep them involved. 

When these teachers were asked What kinds of t h i i s  do you do in order to prevent a student 
in your classroom from experiencing failure?', 37% said they involve the families of their 
students in the learning process in order to try to prevent failure. 

ll is otten said that a chilUs parents are the first and foremost teachers. If appears that effective 
teachers belive this premise to be me. 

A pmfile of the effective first grade teacher in this study reveals the folkwing: 

median age - 38.5 yrs. 
education - BAlBS 
median years of teaching experience - 10.5 
median years of teaching experience at first grade - 8.0 
K-3 certification 
TIM trained 
taking college courses 
Level I of Tennessee Career Ladder 
other educators in the family 

These teachers consistently displayed similar affective qualities. Enthusiasm in the form of 
"acting", demonstrating, and role-playing activities on the part of the teacher was prominent. 
Having positive attitudes toward chiidren, errphasizihg positive behavior and praising success 
were observed as common. Having and using a sense of humor to promote learning and 
motivate students were often observed. Finally, "a bve for children- seemed to permeate !he 
entire professional repertoire in nearly all of the observations. 

In addiiion to these common characteristics, chss size appears to have been a contributing 
factor to the success of these fifty effective teachers. Only 8 (16%) had a regular dass (22-25). 
Twenty-three (46%) had smal classes (13-17); 7 (1 4%) had a class of 18-21 and 12 (24%) had 
a full time ifl~tNctioMi aide. Additional material on first grade effective teachers and the 
complete f i n d i i  on second and third grade effective teachers are reported in appendix 0. 



...- IV. PRIMARY FINDINGS 

Effects of Small Classes and a Teacher Aide 
on Student Achievement and Self-Concept 

A. Introduction 

This chapter presents the results of the four cross-sectional analyses done at the end of each 
year, kindergarten through third grade. A similar fomrat is used in each sedion; first reporting 
class type achievement differences as measured by the Stanford Achievement Test and the 
Tennessee Basic Skills First test, folkwed by a report of the class type differences on the 
SCAMIN Sew-Concept. The final section of this chapter compares results for the one-year 
analyses across all four years. 

The analysis in this chapter is based on Dr. Jeremy Finn's methodology described in chapter 2. 
This analysis was confirmed by other analyses that examined different subgroups of students 
who were included or excluded from the anatysis. 

B. Kindergarten 

1. Description of the Data Base 

In the first year every effort was made to bok at the sample and to identify the similarities and 
differences that existed among systems, schools, teachers, and students. Selected 
characteristics of the sample (1985-86) are in Tabb IV-1 w h i i  shows the total numbers of 
schools, classes and students in STAR and those included in the analysis. The analysis of 
student achievement was limited to students in STAR for most of the year (entered by 11/1/85) 
and who had completed either the SESAT II math or reading subtests, or both. Analyses of 
student development (SCAMIN) required the student to have SCAMIN subtest scores. Table IV- 
1 shows that approximately 39 percent of the classes were Small, 31 percent were Regular and 
30 percent were Regular with aide. 

Analyses reported in this section are from test data collected for 5,734 students. Student data 
were divided intD achievement and noncognttive measures. Achievement measures were 
results on the SESAT II* (Math or M, Sounds and Letters or S&L, Words and Sentences or 
W&S, and Total Reading or TR). The noncognttive measures were the two SCAMIN subscales 
(Motivation or MOT and Self-Concept or SC). The research tape included complete data for 
more students for achievement measures (5734) than for noncognitive measures (4806). 
Tables IV-2 and IV-3 show the numbers of schools, classes and students by class type and 
kcation used in the analyses: IV-2 for Achievement and IV-3 for Nokoognitive Measures. 

The consortium chose SESAT II over SESAT I for several reasons. Tennessee K objectives 
correlated better with SESAT II than SESAT I; some comparison schools already used SESAT 
II, and SESAT II offered a higher "ceiling." This resulted in some test-taking tnrstratiins tor 
some students and teachers. Students had diiarlty with one s e n  of the SESAT II (sentence 
reading) and this sectbn was not used in the kindergarten analyses. 



TABLE IV-1 

Numbers of Districts, Schools, Kindergarten Students and 
Classes by Type: STAR (1 98586) 

Did. Sch. Pupils Classes 
Regu hr  

Small Regular Wih Aide Total 
1985-86 (K) N N N N % N % N % N % 

Total 42 79 6328 127 39 103 31 99 30 329 100 

Data Used lor 
K Analysis* 42 79 5734 127 39 103 31 9 8 3 0  328 100 

'Thh indudes Uudmtl wilh requirwl Wt .oores who m t e d  before November, l a .  

TABLE IV-2 

Total Kindergarten Sample For Achievement Measures 

Class Type 
Small Regular RegIAlde Total 

Location/ #em N N N N 
end (N) 

Inner 
crty 

(1 6) 
Suburban 

(18) 

Rural 
(=I 

Chss 
Pupils 

Class 
Pupils 

Chss 
Pupils 

Class 
Pupils 

Total 
m) Class 127 103 98 328 

PupllS 1678 2049 2007 5134 



TABLE IV-3 
Total Kindergarten Sample For Non-Cognitive Measures 

Class Type 
Small Regular ReglAlde Total 

Locat Ion1 Item N N N N 
and (N) 

Inner 
city 

(1 5) 
Suburban 

(15) . 

Rural 
(37) 

Urban 
(5) 

Class 
Pupils 

Class 
Pupils 

Class 
mpirs 

Class 
pupirs 

Total 
(73) CbSS 118 96 89 303 

Pupils 1441 1714 1659 4806 

2. Analyses of Kindergarten Class Size Effect 

Data were coUected at the i n d i a l  level (students, teachem, etc.). but the classroom was the 
unit of analysis since the primary variable was class she. Class type was analyzed for Its effect 
on tour achievement measures, with contrds for school location. sex, ace, and student 
socioeconomic status or SES (as determined by free or reduced lunch). 

The mean scores and transformed variance measures* for STAR students on four Achievement 
measures by class type appear in Tabks IV-4. Similar data for the SCAMIN measures appear in 
Table IV-5. Scaled scores are shown for all achievement measures. Scaled scores cannot be 
compared across tests. 

The small class mean was consistently higher than the regular or regular w&h aide mean on the 
achievement measures. On only 2 of 40 cJass mean score comparisons were smal class 
scores h e r  than regular or regularJaide classes. The noncognitive results (Table IV-5) are 
less definite, but the small class means exceed regular and regular/aide means in all but 6 of 20 
comparisons. Tbs, small classes outscored regular and reguladaide classes 95 percent of the 
time on achievement and 70 percent of the time on non-cognitiie measures when considering 
chss average scores grouped by school kcation. 



TABLE IV-4 

Mean Scale Scores for Achievement Measures and 
Class Variability Scores: STAR, 198546 

Class Math Soundslletters Wotdslsent. Total Read. 
I Mean S R RA All S R RA All S R RA All S R RA All 

Subuhan 491.7 494.9 487.0 491.1 454.2 451.9 445.3 450.8 443.2 435.3 433.9 438.2 447.6 441.0 438.6 443.0 

I 
I Uhan 495.3 482.3 479.3 486.9 459.3 455.4 447.9 454.7 444.1 440.6 437.7 441.1 449.0 445.5 441.5 445.7 

* 
I 4 

Rural 492.3 482.2 484.8 486.8 445.1 438.4 439.4 441.2 437.7 434.8 435.0 436.0 440.6 436.3 436.7 438.0 

I 
I 

Total 488.8 481.9 481.6 - 446.0 438.7 440.6 - 438.3 432.8 433.7 - 441.2 435.0 436.3 - 

I Class 
Variablhy 

i 

~ Innercity 3.45 3.37 3.20 NA 3.30 3.21 3.08 NA 2.63 2.59 2.61 NA 2.81 2.73 2.70 NA 

SubuMn 3.51 3.45 3.43 NA 3.29 3.32 3.26 NA 2.89 2.90 2.87 NA 2.95 2.96 2.92 NA 

Uhan 3.38 3.57 3.50 NA 3.24 3.28 3.22 NA 2.87 2.97 2.92 NA 2.89 3.01 2.95 NA 

Rural 3.44 3.44 3.42 NA .3.25 3.30 3.27 NA 2.87 2.82 2.91 NA 2.93 2.93 2.95 NA 

Total 3.45 3.43 3.38 NA 3.27 3.28 3.22 NA 2.82 2.79 2.84 NA 2.91 2.89 2.89 NA 
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TABLE IV-5 

Mean Raw Scores for Kindergarten (SCAMIN) by Class type 
and Location: STAR, 1985-86 

Chss Motivation Self-concept 
Means Small Regular RegularlAiie Small Reguhr RegularIAide 

Inner C. 25.99 25.96 25.45 31.28 30.1 2 30.09 

Suburban 25.48 25.40 25.64 3039 30.07 3029 

Urban 25.58 25.67 25.65 31.02 29.85 30.39 

Rural 25.66 25.67 25.69 30.60 30.17 30.1 0 

Total 25.68 25.69 25.62 30.73 a 1 2  30.1 6 

Chss 
Variability Scores 

Inner C. 0.88 0.79 0.83 1.07 1.11 1.10 

Suburban 0.70 -69 0.69 1 -02 1.07 1 -08 

Urban 0.81 .81 0.81 1 .O1 1.13 1.09 

Rural 0.65 .71 0.75 0.96 1.08 1 .08 

Total 0.72 0.73 0.76 1.00 1.09 1-08 

Table IV-6 contains the principal main effects (class type) analysis for the 198586 resub on 
achievement (SESAT II) and non~ognitive (SCAMIN) results for kindergarten dasses. TaMe IV- 
6 shows the actual signifiince levels (for all pe.05) of the analyses, with explanatory notes as 
appropriate. In summary, smakr classes have significantly higher achiivement scores on all 
four measures. They have signifiintly hiiher selfconcept scores but not higher academic 
motivation scores. There are also dierences by locatin, but these disappear when the analysis 
is controlled for socioe.mnomic status (SES). That is, SES 'explainsw diierences by bcation. 
The analyses and inspedion of mean scores (Table IV4) shaw that there are no significant 
daferences between regular and mpdar.with a full- time aide dasses. . - .  

. .- -. .- - ... .... - .. 
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TABLE IV-6 

Summa of Tests of Significance for Differences in 3 Kindergarten lass Means and Variability on Achievement and 
Non-Cognitive Measures by Class Type and School Type: 

STAR, 1985-86 

Achievement Measures Non-Cognitive Meas. 

Math SBL W&S T. Read All Mot. Sel-Con. All 
Location 
Class x .05 -01 .OE .02 .Ol [A] NS NS NS 

Control 
for SES NS NS NS NS -05 [B] NS NS NS 

Variability NS NS .O1 [C] .05 NS .Ol [Dl NS .05 

chss Type 
Class x . .02 .001 .001 .05 [El NS -01 [fl .05 

Control 
for SES .02 .O1 .W1 .001 .05 NS .Ol .05 

Variability NS NS NS NS NS - NS .02 [GI .06 

Location X Class Type 
Class x NS NS NS NS NS [H] NS NS NS 

Control 
for SES NS NS NS NS NS NS NS NS 

Variability NS NS NS NS NS NS NS NS 

S&L-Sounds and Letters; W&S=Words and Sentences; T Read-Total Reading; 
NS-Not Significant; S-Small, RmRegular and RbRegular Class w1FulMime Aide. 

[A] For all measures, > inner city, esp. reading; inner city has lowest mean, followed 
by rural, suburban, and urban. 

[B] Effects are NS when controlled for SES. SES "explaiis' school bcation dierences. 
[C] Inner city less variable than all others. 
[Dl Rural and suburban much less variable than urban and inner city. 
[EJ Small classes signifiintly better than others on all measures. No dierence between 

(R) and (RA). This is true when controlling for SES. 
[q Small classes higher x Self-Concept than others in all locations. No difference in motivation. 
[GI Small classes less variable than (R) and (RA), also higher Sew-Concept. 
[H] No interaction, type x bcation. (S) are significantly better to same 

extent in all kcatins. 



3. Comparison of Class Types Within Schools 

Since the regular classes outperformed the small classes in some cases, an analysis was done 
to compare individual small and regular chsses within schools. The analyses employed a "small 
class advantage score' determined by calculating difference scores for each small dass on each 
measure by subtracting the small dass mean from the regular dass mean. A big benefit of a 
small class was defined as a dWerence of two standard emrs or more on each test; some 
benefll was a poslie gain on each test; mixed resuits was some gain on some tests; no 
benefit was no advantage to the small class on any test. These results are summarized in 
Table IV-7. Note that on achievement measures small classes benefited 39.4 percent, had 
mixed results 34.6 percent and no benefit 26 percent. On non-cognlie measures, the 
respective results were 39.8.34.7 and 25.4 percents. There are modest overall benefits to small 
chsses in kindergarten. These benefits varied by bcation with the inner city small dasses 
having the greatest Wg benefit" (52 percent) and rural having the least (26.8 percent). Since 
inner-city schools induded the most minority students and rural schools included the fewest, this 
finding points to a differential effect of small classes favoring minority students. 

Results in Table IV-7 suggest that teacher effect is important; good teachers get good results 
regardless of class size. tf true, the $sue still remains to be solved: do good teachers get better 
results In small classes (1:15) than in regular classes (125)? Table IV-8 provides a summary of 
differences between 1) small dasses and regular classes and 2) small classes and reguhrfaide 
classes on measures shown. 

Further analyses were done using only those classes that were termed highly effective. Highly 
effective small classes were those that had a two standard emr advantage over large classes in 
the same school on every one (of four) achievement and/or both nonagn l i e  measures. 
"Ineffective" small dasses performed more poorly than regular classes in the same schools on 
all four achievement andlor both nonagnitive measures respectively. 

On four measures (teacher years* experience. teacher highest degree, percent minority and 
proportion free lunch or SES). there were no patterned (significant) differences between the 
highly Medive and highly ineffedie small classes on achievement and non-ccgnitie measures 
(pc.=). 

Classes effective in improving achievement measures are not necessarily effective in achieving 
positive non-cognitive results (X2=11.71, p<.05, df2). There are positive (pc.05) relationships 
between each of the achievement measures and setfconcept, but not between achievement 
measures and the nokcagnithre measure of achievement motivation. 



TABLE IV-7 

Benefits to Small Classes on Achievement and Non-Cognitive 
Measures: STAR Kindergarten (1 98586) 

Some No 
Big Benefit Benefit Mixed Benefit 

2 Standard Error On Each Results on Any 
on Ea. Test. Test Test 

AchievementClasses 41 (32.30/0) 9 (7.1%) 44(34.6%) 33 (26.0%) 
Tests (ns127) 

SC~OOW 39 (49.40/0) 40 (50.6%) 
(b79) 

This is just the number of diierent schools in which these classes are found; not all small 
classes in these schools may have benefited as shown. 

TABLE lV-8 

Extent of Small Class Advantage Over Regular (R) 
and Regular with Aide (RA) Classes: 
Project STAR, 198586, Total Sample 

Measures Smal Class Advantage Mr... 
R e s u h r W  Reg.withAide 

Scaled Score Grade Eq. ScaledScore GradeEq. 

Math 6.9 <.I 7.2 <.I 

Sounds & Letters 7.3 <. 1 5.4 0.0 

Words & Sentences 5.5 .1 4.7 .1 

Total Reading 6.2 .I 4.9 .1 

sen-concept -61 -39' .n .37 

'Standard deviations 



. - . . 

4. Summary 

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 IV-1 to IV-6. Fwres IV-1 through IV-3 present the scaled scores 
of kindergarten classes on Total Reading. Total Math, and Word Study Skills from the Stanford 
Achievement Test (SESAT II) results. Fgures IV4 thru IV-6 show these scaled scores by 
school locatinn and class type. 

STAR'S kindergarten results showed definite advantage for small classes in achievement but no 
significant advantage for the use of a teacher aide. Differences found at the kindergarten level 
are consistent with the results of some other studies of early primary grades (K-3). A summary 
of 22 well-designed studies (ERS, 1986) concludes: 

In general the more recent studies that have used a 'smalr class range of 15-22 
have found such class sizes to be related to greater student learning in the early 
primary grades, (ERS, 1986, p.32.) 

The kindergarten results show the consistent finding that smaU is better, at least in Project 
STAR. 
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Figure IV-1 
Project STAR 

Kindergarten Stanford Achievement Test 
Total Reading by Class Type 

Scaled Score Percentile Rank' 

Small 

Stanford SESAT II 

Regular Regular + Aide 
.I 

Small Regular Regular + Aide 

'Percentile rank is based on Stanford Multilevel Norms 



Scaled Score 

Figure IV-2 
Project STAR 

Kindergarten Stanford Achievement Test 
Total Math by Class Type 

Percentile Rank* 

Small Regular Regular + Aide Small Regular Regular + Aide 

Stanford SESAT I I  
, 'Percentile rank is based on Stanford Multilevel Norms 
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Figure IV-3 

Project STAR 

Scaled Score 

Kindergarten Stanford Achievement Test 
Word Study Skills by Class Type 

Percentile Rank' 

Small Regular Regular + Aide Small Regular Regular + Aide 

Stanford SESAT II 

'Percentile rank is based on Stanford Multilevel Norms 



Scaled 
A 

Figure IV-4 
Project STAR 

Kindergarten Stanford Achievement Test 
Reading: Class Type by School Type 

Score Percentile 
449 f l f l  

Rank* 

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

Small Class 
;;;yp+ .j,;;F :,*. ,Ma, .,.:: , 
:,?,I p,?$j: l i  Regular Class &j !!,i, ,!I$!2jg!!??.. :.: Regular Class + Aide 

Stanford SESAT II 
'Percentile rank is based on Stanford Multilevel Norms 





Figure IV-6 
Project STAR 

Kindergarten Stanford Achievement Test 
Word Study Skills: Class Type by School Type 

Scaled Score 
486 

.... --..-- -.-_._ ........... .._ ................................ .......................................................... 

Percentile Rank' 

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

:~;l)pi~i;B~~q~~~::8~,: 

small Class Regular Class i,!., in:~u.!:i~,~.!!i..., ,. Regular Class + Aide 
Stanford SESAT ll 

'Percentile rank is based on Stanford Multilevel Norms 



C. First Grade 

1. Description of the Data Base 

At the beginning of first grade the sample changed as schools were permitted to interchange 
students in regular and regular with a full-time aide classes. This was due primarily to teacher- 
identified discipline problems and because some parents complained about their children being 
in a "regulaf class with no opportunity for another condlion for four years. Since there were no 
significant differences between performances of students in regular and regular with aide 
classes, the exchange between these two class types was allowed. The students in kindergarten 
small classes remained in first grade small classes and in small classes throughout the study. 
Thls flrst grade interchange resulted in 664 students moving from a regular class to a regular 
class with a full-time aide while 734 remained in a regular class; 760 moved from regular with 
aide classes to regular classes, 705 students remained in a regular with aide classes and 1,291 
students remained in small classes. In order to achieve sexual and racial balance and to 
separate incompatible children, 48 students from small kindergarten classes moved to regular 
with aide classes and 60 moved to regular classes. Because kindergarten is not mandatory, 
the number of students In the projed increased as chiidren enterad school for the first time. 
These were randomly assigned at the beginning of first grade. 

Another change fmm the kindergarten to first grade data base was the school location 
reclassification of one school from inner dty to suburban. In addition, three schools asked to be 
removed from the projed in September 1986 at the end of the kindergarten year: one because 
of a loss in enrollment; one because of parental ditisfadion; and one because school persok 
nel elected to ability group across classes. The number of districts, schools, first grade students, 
and classes by type is reported in Table IV-B. 

TABLE IV-9 

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

Dist. Sch. Pupils Classes 
Regular 

Small Regular With Aide Tatal 
1986-87 (1) N N N N % N % N % N % 

Total 42 76 6835 124 37 115 33 100 30 339 100 
Projed 

Data Used for 
Grade 1 
Analysis* 42 79 6572 122 37 111 34 B8 29 331 100 



2. Achievement Results 

The kindergarten results appear in detail in the prior section. Results of the primary year-by-year 
analyses for students in grades 1, 2 and 3 on the Stanford Achievement Tests (SAT), the State 
of Tennessee's criterion-referenced Basic Skills First (BSF) tests, and on the SCAMIN are 
reported in the same format as the kindergarten results shown in Table IV-6 for ease of 
comparison and reading. At the end of first grade, Project STAR students in small classes were 
outperforming students in regular and in regular with aide dasses by substantial (statistically and 
educationally significant) margins on standardized tests, and also on the state's Basic Skills F i t  
(BSF) test of reading and math. Few consistent dierences were found in SCAMIN results. This 
superior performance by students in small dasses was evident in all locations (rural, suburban, 
urban, and inner city schools), and for students of dierent races and of both sexes. 

As shown in Tabk IV-10 there were differences (p.001) in dass mean scores in the four 
locations (generally with classes in rural areas having the highest mean scores). Class mean 
scores by kcation are shown in Table IV-10. The dierences (p.OO1) by class type, with small 
classes better than all others on all measures, identifies the strong class-size effect in all school 
types (inner city, suburban, rural, urban) equally. 

The selfancept (SCAMIN) results in grade one generally were not significant based upon dass 
size, krt there is a statistically significant result based upon school kcatbn. Notes on Table IV- 
10 explain the specific findings in detail. The pattem shorn in Table IV-10 for grade one results 
is essentially the pattern of resuls (with minor variation) found for the SCAMIN results in 
kindergarten and grades two and three. 

The primary analysis (class type and kcation) was also performed on the class results obtaiied 
on the l a te  criterion-referenced Basic Skills First (BSF) tests. Those results appear in Table IV- 
1'1. 

Analysis results of the BSF test scores are essentially the same as results from analyses of data 
obtained from the SAT. Differences (p.OO1) were obtained by school kcation with inner city 
students performing least well and classes scoring about the same in the other three school 
types. The strong (p.001) class-size effect showed that the small classes were significantly 
better (and the teacher aide effect was non-significant) on all measures. These diierences were 
obtained wherever the classes were bcated. 


