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For ewor d

This report is an overview of recent research on the effects of class size
on the acadeni c perfornmance and behavi or of students at risk. In several
ways, it is not a conventional literature review It enphasizes one recent
| arge-scal e i nvestigation, Tennessee's Project STAR (Student-Teacher

Achi everrent Ratio). It is nore evaluative than nost reviews of research,
enphasi zi ng the strengths and weaknesses of the studies cited. It stresses
the need for future research nore than the typical literature review.

Al of these features were requested by the U S. Departnent of Education's
O fice of Educational Research and Inprovenent (OCERI) in the work statenent
for the preparation of this report. The purpose of the reviewis to advise
CERlI, particularly the National Institute on the Education of At-R sk
Students, on the inplications of recent research on class size for the


xianyi.ye


design of early educational interventions for at-risk students, for
education policy, and for further research on class size. The first of four
stated priorities was to address the question "How conclusive is this
research?" Beyond the review of research on small classes, the work
statenment called for a discussion of "approaches that can be taken to
assess the costs and benefits of reducing class size" and "the inplications
of small class size for classroom managenent and instructional strategies.”
The final task was to address "the inplications of these findings for
future research on class size" and to identify "sone key questions that
shoul d be investigated."

The request to evaluate the concl usiveness of the findings was right on
target. Many school districts and states are currently undertaking sone
formof small-class initiative, with substantial expenditures of noney and
effort. In other words, the inplications of this research for guiding
school policy are profound and there nust be certainty that the costs are
warranted. At the sanme tinme, Project STARis unique in its design and
magni t ude. Unli ke nost educational research, it has the ability to provide
tight cause-and-effect conclusions. W are in the unusual position of being
able to evaluate a practice that appeals to many educators and whi ch may
have a tangi bl e inpact on the academni c performance of students.

Al t hough STAR provi des sonme answers about the effectiveness of smal

classes, to date it provides only hints about other related questions. The
key questions that remain include the |ong-termconsequences of attending a
smal | class, the interactions of instructional processes with class size,
and the particular inpact of small classes on students at risk. O her past
and current studies provide sone answers to these questions and nore than a
few hypot heses. Yet there remains a trenendous anount of work to be done.
The extensive research agenda given in this report was devel oped, not only
because it was requested by OERI, but because it identifies a |arge nunber
of unanswered but pressing educational concerns.
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Ref er ences
I nt roducti on

It is a propitious tine with regard to questi ons about class size. After
years of debate, speculation, and research that yielded only partial and

| ess-than-definitive answers, a mgjor |ongitudinal study provides answers
to the question "Do small classes result in greater academ c achievenent in
the el ementary grades?" Begun in 1985, Tennessee's Project STAR
(Student - Teacher Achi evenment Rati o) set the stage for asking and answering
a nunber of policy questions that could not be addressed before.

The first chapter of this paper reviews the status of research on cl ass
size with particular attention to the STAR investigation and to the
research spawned by STAR The concl usiveness of the findings are di scussed
as well as inplications for students at risk and for education policy in
general . The second chapter di scusses approaches that have been taken to



assess the costs and benefits of reducing class size and proposes
addi ti onal dinmensions that need to be considered; and the third expl ores
the inplications of small class size for classroom managenent and
instructional strategies, with particular attention to the need to increase
t he acadeni ¢ engagenent of students at risk. Issues requiring further
research are identified throughout the paper. In the |ast chapter, however,
these are summari zed as a "research agenda” with priorities for further

wor K.

This review and research agenda focus largely on the effects of smal
classes in the early grades. There are two reasons for this. First, the
nmost current (and best) research to date has been conducted in kindergarten
t hrough grade 3. The state of research with respect to small classes in the
upper grades is fragnented and even contradictory, leaving little to say
that is based on substantive research results. Second, there are good
reasons for starting research and intervention projects in the early
grades. The assunption that the early years lay the foundation for nuch
that follows is explicit throughout this review and has been substanti ated
repeatedly by research in the social sciences.

Research on the Academic Effects of Small C ass Size

The question "Are snaller classes better than | arger classes?" continues to
be debated anong teachers (and their unions), admnistrators, and parents
as well as in the research community. The issue persists because of the
power ful common-sense appeal of small classes to alleviate probl ens

i ndi genous to our classroons. Small classes are an integral conponent of
nati onal Iy subsi di zed prograns includi ng special education classes for

di sruptive or |earning-disabled students and Title |I interventions for
children living in poverty. Small classes or small groups working with one
teacher or tutor also are a key el enent of prograns targeted nost often at
students at risk, for exanple, Success for Al (Slavin, et al., 1990;

Sl avin & Madden, 1995) and Readi ng Recovery (Pinnell, deFord, & Lyons,
1988).

The issue persists because of the tension between the research findings and
the cost of inplenentation. A great deal of enpirical data have been
col l ected. However, they have so far been | ess than convincing and not

consi stent enough to justify the expense of the additional classroons and
teachers that would be required. Targeted renedi al prograns are generally

| ess costly and easier to deploy. They tend to be adopted for a portion of
the school day to address learning problens in one or a small nunber of

subj ect areas. In contrast, maintaining small classes throughout a grade

| evel or school requires pervasive organi zational changes. O course,
proponents woul d argue that the benefits are al so pervasive being realized
t hr oughout the school day and affecting the entire range of school subjects
unl i ke the band-aid approach of experinmenting with one targeted program
after anot her.

Overvi ews of Research on Snall Cl asses
Over the past 2 decades there have been many summaries of research on the
rel ati onship of class size to academ c achi evenent. Three are particularly
wort hy of note because of their conprehensiveness, and because they planted
the seeds for nuch of the research that foll owed.

Wt hout doubt the nost widely cited review is the classic Meta-analysis of



research on the relationship of class size and achi evenent (@ ass & Smith

1978). The authors collected and sumari zed nearly 80 studies of the

rel ati onship of class size with academ c performance that yielded over 700
cl ass-size conparisons on data fromnearly 900,000 pupils. The two primary
conclusions drawn fromthis material are:

* reduced cl ass size can be expected to produce increased academ c
achi evenent (p. iv); and

* [t]he major benefits fromreduced class size are obtained as the size
i s reduced below 20 pupils (p. v).

Al t hough the extensiveness of the d ass-Smith neta-anal ysis was
commendabl e, the selection of studies to include was subject to justifiable
criticism A nunber of studies were of short duration; many conpared

nor mal - si zed cl asses to one-on-one tutoring; other studies did not include
"realistic" class sizes as their conparison groups; and at |east one study
related to instruction in non-academnmic subjects (i.e., tennis). In spite of
t hese deficiencies, however, the two conclusions drawmn by dass and Snith
have endured and have received further support.

A conpil ation of studies exam ned by Educati onal Research Service (Robinson
& Wttebols, 1986; Robinson, 1990) is noteworthy because of its

ext ensi veness nore than 100 separate studies were revi ewed. Robi nson's
(1990) conclusions added an inportant set of qualifications to the findings
of dass and Snith

[ Rl esearch does not support the expectation that smaller classes
will of thenmselves result in greater acadenmi c gains for students.
The effects of class size on student |earning varies (sic) by
grade level, pupil characteristics, subject areas, teaching

nmet hods, and other learning interventions. (p. 90)

In particular, the review concludes that snmall classes are nost benefi ci al
in reading and mathematics in the early primary grades and that: "[t]he
research rather consistently finds that students who are econom cally

di sadvantaged or fromsonme ethnic mnorities performbetter academcally in
smal l er classes” (p. 85). Unfortunately, the wi de-ranging review failed to
di stingui sh even the best designed studies fromthose using the poorest

nmet hodol ogy, and thus the concl usi ons nust be viewed as tentative.

A third reviewis noteworthy because of its focus on high-quality research
conducted in accordance with accepted scientific standards. Using a
procedure terned "best evidence synthesis,” Slavin (1989) reviewed only
those studies that |asted a mininumof 1 year; involved a substanti al
reduction in class size, that is, larger classes were conpared to cl asses
that were at |least 30 percent smaller and had 20 students or fewer; and

i nvol ved either random assi gnment of youngsters to class sizes or matching
to assure that the groups were initially equivalent.1

O the research summari zed by d ass and Snmith (1978) and others, Slavin
identified only eight studies that nmet all three criteria. Fromthese eight
studi es, Slavin concluded that substantial reductions in class size have a
smal |l positive effect on students (the nmedian effect size for the eight
studies was only 0.13[sigm]); and the effect was not cunul ative and even
di sappears in later years.2 Slavin's reinterpretation of the dass-Smth
findings is that large effects are not likely to be seen until the class



size is reduced to one (e.g., one-on-one tutoring).

O her research syntheses. In a brief overview of research, Finn and Voel k
(1994) identified three approaches to studying the issue of class size: the
cl assroom f ocus approach, the cost-rel ated approach, and the ecol ogica

appr oach.

The reviews by G ass and Smith (1978), Robinson and Wttebols (1986), and
Slavin (1989) summarize classroomfocus studies; this research exam ned the
nunber of pupils in each classroom the interactions between the teacher(s)
in that classroom and the outcomes that were realized by the pupils in
that classroom It provides the nost direct and intensive view of the
effects of a small class setting.

The cost-rel ated approach exam nes the actual or potential costs of

i npl enenting small classes and wei ghs them agai nst the benefits that may
accrue. This approach is discussed in considerable detail in the next
chapter of this paper.

The ecol ogi cal approach views class size in historical or geopolitica

per spectives. For exanmple, Tom inson (1988, 1989) examni ned the changes in
nmedi an class size in the United States over several decades and rel ated
themto changes in standardi zed test scores. The anal ysis does not show
performance benefits for smaller classes, and it ignores a multitude of

i ntervening factors, including population shifts and both cultural and
institutional changes over the sane tine period. Likew se, the conparison
of class sizes between countries introduces a nunber of confounding

vari abl es including national differences in educational expenditures,
educational goals, teacher preparation, and student characteristics, to
nane a few C ass sizes also may vary dramatically within a country over
time or anong schools at one point in tine (see Finn & Voel kl, 1994). Thus,
ecol ogi cal associations with pupil performance only obscure the effects of
having a smaller or |arger nunber of individuals in a particular class
setting.

Class size is not pupil/teacher ratio. The analysis of pupil/teacher ratios
is characteristic of the ecol ogical approach and shares some of the sane
difficulties. Al though the nunber of pupils can be conpared to the nunber
of teaching staff in a single school, the ratio obfuscates the workl oad
faced by a teacher in one classroom the anount of attention the teacher
gives to any one pupil, and dynamics of a small or |arge class that may

i npact on pupil participation;3 these interactions may be especially

i nportant for students at risk. At the sane tine, pupil/teacher ratios are
often smaller in urban districts (because of Title |I prograns, special
education prograns and renedial teachers), while actual class sizes may be
| arger. One significant study (Boozer & Rouse, 1995) found that average
class size a nore direct neasure of classroom organizati on was nore

i nmportant to academ c achi evenent than the pupil/teacher ratio. Al though
several studies discussed in this paper did exam ne pupil/teacher ratios,

t he enphasis is on classroomfocus research

Statewi de Cl ass-size Studies: PRIME TI ME and STAR

Indiana's PRIME TIME. In 1984 the state of Indiana funded an initiative to
reduce class sizes in grades 1 through 3 to an average of 18 pupils, or to
24 pupils if an instructional assistant was in the classroom During the
initial year, 286 of 303 districts participated to a greater or |esser



extent. The main PRIME TIME intervention took place over 3 years, beginning
with grade 1 in 1984, adding grade 2 in 1985, and grade 3 (or kindergarten,
on option) in 1986.

The outcones of PRIME TIME are summari zed i n numerous publications (e.g.
Center for School Assessnent, 1986; Chase, Mieller & Walden, 1986; Mlloy &
G|l man, 1989; McGverin, Glman, & Tillitski, 1989; Mieller, Chase, &

Wal den, 1988). In brief:

* Positive outcones were found for small classes on such factors as tine
on task, individualized instruction, well-behaved cl asses, and teacher
sati sfaction; but

* The results for academ c achi evenent were mxed at tines, snal
cl asses were found to have superior outcones and, at tinmes, the large
cl asses performed better.

Project PRIME TIME is noteworthy because it denonstrates inportant
principles for the research that foll owed, nanely, the feasibility of a
statewi de class-size initiative and the need to conduct an intervention of
this type over a period of years. Virtually all class-size research that
preceded PRI ME Tl ME was cross-sectional in nature. However, PRI ME TIME was
designed as a denonstration project and did not follow rigorous procedures
needed for a thorough evaluation in that: no control was inplenented to
equal i ze or match smaller and | arger classes at the outset; small classes
may not have been kept small for the entire school day; different

achi evenent tests were administered in different schools; and other |ocal
state, and federal programs were functioning in sone schools but not others
si mul taneously with the class-size intervention

More unfortunately, PRIME TIME did not inplenent a single, well-defined,
smal | -class intervention. While the average cl ass size of 18 pupils was
viewed as a target, actual class sizes ranged from12 to 31; classes of 24
pupils with a teacher aide were considered to be small despite the nunber
of pupils in the classroom As a result, the evaluations of PRI ME TIME
cannot be interpreted as confirmng or refuting a class-size effect.

Tennessee's Project STAR Project STAR the only large-scale, controlled
study of the effects of reduced class size, was conducted in 79 elenmentary
schools in the state of Tennessee from 1985 to 1989. The design drew
heavi | y upon previous research findings, nanely, that any benefits of smal
classes are likely to be realized in the primary grades, that there may be
di fferent outconmes for students based on race or econoni c di sadvantage, and
that only substantial reductions in class size are likely to have

not ewor t hy i npact.

Wthin each participating school, children entering kindergarten were
assigned at randomto one of three class types: small (S) with an
enrol I ment range of 13 to 17 pupils; regular (R) with an enroll nment range
of 22 to 26 pupils; or regular with a full-time teacher aide (RA) with 22
to 26 pupils. Teachers al so were assigned at randomto the class groups.
Teachers in the STAR classroons received no special instructions of any
sort, and the duties of teacher aides were not prescribed but were left to
the teacher's discretion. 4

O asses remmined the sanme type (S, R or RA) for 4 years, until the pupils
were in grade 3. A new teacher was assigned at randomto the class each



year. Standardi zed achi evenent tests (Stanford Achi evenent Tests, or SATS)
were administered to all participating students at the end of each schoo
year. Also, curriculumbased tests (Basic Skills First, or BSF) reflecting
the state's instructional objectives in reading and nmathematics were
adm ni stered at the end of grades 1, 2, and 3. Finally, a neasure of
nmotivation and sel f-concept intended for young children al so was
adm ni stered to each pupil (Mlchus, Farrah, & Reitz, 1968). In all, about
7,500 pupils in nore than 300 cl assroons participated in the 4-year

| ongi t udi nal study.

Comments on the design. Before review ng the outcones of Project STAR, the
particul ar strengths of this initiative should be underscored. The

wi t hi n-school design was an effective way to control for differences anong
school settings including, but not [imted to, the econonic status of the
student body, per-pupil expenditures, and the manner in which schools were
adm ni stered. The value of this type of design cannot be underesti mated.
The random assi gnnment was nonitored carefully by state- |evel evaluators. A
| arge and di verse popul ation of students was |ongitudinally tracked over
the 4 year period, and the data were collected, cleaned, and collated with
a high degree of care. Both normreferenced and criterion-referenced

achi evenent data were collected. The normreferenced tests, based on
itemresponse theory, permtted conpari sons of achi evenent |evels from one
grade to the next. The design of STAR together with its magnitude and the
foll owup research conducted after the 4-year period, |led Harvard's
Frederick Mosteller to termProject STAR "[a] controlled experinment which
is one of the nost inportant educational investigations ever carried out”
(1995, p. 113).

The primary results. The main analysis of STAR outconmes consisted of four
cross-sectional anal yses, one at the end of each school year.5 The
statistical methods were variations of common confirmatory procedures for
eval uati ng experinental outcones, for exanple, analysis of variance,

mul tivariate analysis of variance, and anal ysi s-of -covari ance procedures
(see Finn & Achilles, 1990). In addition to tests of significance, "effect
size" neasures were derived each year for all students and for white and
mnority students separately. The results were conpiled into a Tennessee
State Departnent of Education report (Wrd,et al. 1990).

Four primary results were reported consistently across the 4 years of
anal ysi s:

* Differences anong the three class types were highly statistically
significant for all sets of achi evenent neasures and for every neasure
individually. In every case, the significance was attributable to the
superior performance of children in small classes, and not to cl asses
with full-tine teacher aides.

* Wth only mnor exception, there was no significant interaction wth
school location 6 or sex of the pupil. A significant small-class
advant age was found in inner-city, urban, suburban, and rural schools
ali ke and the advantage of small classes was found both for mal es and
f emal es.

In each year of the study, sone of the benefits of small classes were
found to be greater for mnority students than for nonm norities, or
greater for students attending inner-city schools.



* No differences were found anong class types on the notivationa
scal es. 7

The results are given in the formof small-class effect sizes in Table 1.8
Each effect size is the nean score for small classes mnus the nean score
of regular and teacher-aide classes [S - (R+tA)/2] in standard deviation
units. Since they all favor small classes, the researchers referred to the
difference as the "small-class advantage." For the criterion-referenced
Basic Skills First (BSF) tests, the difference is conputed for the
percent age of students exceeding the state's mastery criterion

Tabl e 1.
Smal | -cl ass effect sizes, grades kindergarten (K) through 3, by skills,
nmotivation, and sel f-concept data

Grade Level

Scal e G oup
K 1 2 3
Word Study Skills W 0. 15 0.16 0.11
M 0.17 0. 32 0. 34 N A
ALL 0. 15 0.22 0. 20

Readi ng W 0. 15 0.16 0.11 0. 16a
M 0. 15 0. 35 0. 26 0. 35a
ALL 0.18 0.22 0.19 0. 25a

Total Readi ng W - 0.17 0.13 0.17
M - 0. 37 0. 33 0. 40

ALL 0.18 0.24 0.23 0. 26
Basic Skills First (BSF) W 4, 8% 1.6% 4, 0%
Readi ng M N A 17. 3% 12. 7% 9.3%
ALL 9.6% 6. 9% 7.2%

Tot al NMat hemati cs W 0.17 0.22 0.12 0.16
M 0. 08 0.31 0. 35 0. 30

ALL 0. 15 0. 27 0. 20 0. 23
Basic Skills First (BSF) W 3.1% 1.2% 4, 4%
Mat hemat i cs M N a 7. 0% 9. 9% 8. 3%
ALL 5.9% 4. 7% 6. 7%
Moti vati on W 0. 00 -0.02 -0.03 -0.01
M 0. 03 -0.01 0. 07 0.11

ALL 0.01 0. 00 0.01 0. 00
Sel f - Concept W 0.10 0. 07 0. 00 -0.05
M 0.10 0. 05 0. 03 0. 04

ALL 0.11 0.7 0. 02 0. 02

NOTE: The val ues for BSF Readi ng and BSF Mat hematics represent differences
in the percent passing (no standard deviation). Al other values are nmean
differences: Small - (Regular + Aide)/2, divided by the standard devi ation
of the scale. Standard deviations conmputed for all students in regular
classes, and all white (W and mnority (M students separately.

[ si gma] Tot al Language scale in grade 3 (not Reading).

In every instance, small classes outperforned the other class types; effect
sizes for the total sanple (Al range fromabout 0.15 [sigma] in

ki ndergarten to about 0.25[sigma] in grades 1, 2, and 3.9 And |like the
research that preceded STAR, the small-class advantage was consistently
greater for mnority students (nmost of whom were black) than for whites. In



nost conpari sons, the inpact on mnorities was about twice as large as it
was for white students. This resulted in a considerably reduced achi evenent
gap. In reporting this effect, Finn and Achilles (1990) noted that the

di fference between mnorities and whites in mastery rates on the grade 1
readi ng test was "reduced from 14.3 percent in regular classes to 4.1
percent in small classes"” (p. 568).

Two additional points should be noted. First, the effect sizes in Table 1
show that snmall classes present up to a 1/4[sigm] advantage conpared to

| arger classes in every subject tested. 10 Al though the researchers did not
devi se nethods for conputing the total inpact on achievenent, it is greater
than any single difference would indicate. Second, the effect sizes in
Table 1 actually underestimate the true small-cl ass advantage. An

unavoi dabl e phenonmenon during the 4-year project was the "drifting" of sonme
cl asses out of the target size range, as students transferred into or out
of a class or school. Prelimnary indications are that the effect sizes
woul d be substantially greater if out-of-range classes were renmoved from
the data. 11

In sum due to the magnitude of the Project STAR |ongitudinal experinent,
the design, and the care with which it was executed, the results are clear

* This research | eaves no doubt that small classes have an advant age
over larger classes in student performance in the early primary
gr ades.

At the same tinme, the research | eaves behind a wealth of data that have
only begun to be anal yzed for what they can tell us.

The foll owup: the Lasting Benefits Study. After the positive STAR

findi ngs, Tennessee authorized a study to see how long the initial benefits
of small classes would persist. Although all children were returned to
regul ar-size classes in grade 4, the Lasting Benefits Study (LBS) continued
to follow a significant portion of these pupils.12 In the 1995 1996 schoo
year, the majority of STAR students were in grade 10 and were still being
tracked.

The grade 4 eval uation included standardized and criterion-referenced

achi evenent tests plus a new neasure of student engagenent in | earning
activities, the Student Participation Questionnaire (SPQ (Finn, Folger, &
Cox, 1991). The SPQis a 28-item scale on which each pupil is rated by his
or her teacher. It yields reliable, valid neasures of student "effort" that
the student allots to learning, "initiative-taking" in the classroom and
"nonpartici patory" behavior (disruptive or inattentive- w thdrawn
behavior). The grade 4 results (Finn,et al. 1989) showed that, even after
the small-class intervention was di sbhanded:

* Students who had been in smaller classes had higher achievenent in al
academ c areas conpared to students in regular or teacher-aide
cl asses;

* The small-class effect size (small to regular) ranged from 0. 11 si gma]
in social studies to 0.16[sigma] on the criterion-referenced
mat hematics test; and

* Pupils who had been in small classes were rated as expendi ng nore
effort in the classroom taking greater initiative with regard to



| earning activities, and displaying | ess disruptive or inattentive
behavi or conmpared to their peers who had been in regul ar-size cl asses.

Positive achi evement results continued to be obtained in [ater grades. The
medi an small to regular difference in grade 5 for the total sanple was
approximately 0.18[sigma] ; in grade 6 it was approximately 0. 16[sigm] ;
in grade 7 it was approximately 0.14[sigma] 0. As in earlier grades, the
differences were statistically significant on all normreferenced and
curricul um based tests. 13

The carry over effects are consistent with findings fromother early

i nterventions, for exanple, the Perry Preschool Project

(Berrueta-Cl enent,et al. 1984). They raise the possibility that snal
classes in the early grades have significant |ong-term consequences for al
students generally and that they may begin students at risk of educationa
failure on a positive trajectory that will increase their chances of schoo
success through the years.

As of this witing, resources are not available to explore these data in
any but the nost cursory ways. The data base continues to grow, however. In
grade 8, two teachers rated each student on the SPQ and each student
conpleted a self-report "ldentification with School" scale (Voel kl, 1996).
Achi evenrent test scores have been obtained for grades 8 and 9. In sum STAR
and the LBS have | aid the groundwork for building an inportant data base
for exam ning educational effects longitudinally. Its potential to address
bot h basic and policy-rel evant research issues is elaborated in a |later
section of this report.

O her STAR-rel ated studies. Based on the positive findings of STAR and the
LBS, Tennessee inplenented Project Challenge in 17 of the state's poorest
school districts, that is, districts with the | owest per capita inconme and
hi ghest percentages of pupils in the subsidized |unch program Beginning in
1990, small classes (pupil to teacher ratio of 15:1) were introduced in al
schools in these counties in the primary grades; grades 2 and 3 in 1990,
grades 1 through 3 in 1991, and grades kindergarten through 3 in 1992 and

| ater years. Project Challenge was not a controlled experinment as was
Project STAR, but was a thorough effort to inplenment small classes in
particular targeted districts.

The project was assessed through an analysis of district rankings on
statewi de achi evenent tests (Achilles, Nye, & Zaharias, 1995). Since
Tennessee has 138 districts, a rank of 69 would be considered average. In
terns of the mean rankings of the 17 Challenge districts, the results were:

* | n grade 2 reading, the nmean ranking inproved from99 in 1990 (anong
the lowest) to 94 in 1991, 87 in 1992, and 78 in 1993; and

* |n grade 2 mathematics, the nmean ranking inproved from85 in 1990, to
79 in 1991, to 60 in 1992, and 57 in 1993 that is, from perfornmance
bel ow the state average in 1990 to perfornance above the average in
1992 and 1993.

It is also interesting to note that because of the staggered introduction
of small classes, grade 2 students in 1991 had been in small classes for
just 1 year, whereas the grade 2 students in 1991 had been in small classes
for 2 years (grades 1 and 2), and the 1992 and 1993 grade 2 students had
been in small classes for 3 years (kindergarten through grade 2). That is:



* Each additional year in the small-class setting was acconpani ed by
further inprovenment in reading and nat hemati cs.

Thi s study adds non-experinmental evidence that small classes are benefici al
in the primary grades. The data al so indicated that in-grade retentions
were reduced when small classes were inplenented (Achilles, n.d.).

Two smal | er studies of class size were conducted in North Carolina pursuant
to STAR 1In 1991 educators, citizens, and the school board in Burke County,
North Carolina began a project to reduce the class size to 15 in grade 1
foll owed by grades 2 and 3 in subsequent years (Achilles, Harman, &

Egel son, 1995; Egel son, Harman, & Achilles, 1996). And in a related effort,
the principal of the Gak Hill elementary school in the Guilford County,
North Carolina systemrestructured classes in grades kindergarten through 3
into a small-class format (15 students). The initiative was ternmed Success
Starts Small (Achilles,et al. 1994; Kiser-King, 1995). Gak Hi Il school was
fully Chapter 1 eligible, with 78 percent of its students in the subsidized
| unch program Matched conpari son groups were used in both studies.

The results of both projects favored small classes in academnm c achi evenent
smal | -cl ass effect sizes were in the range 0.4[sigma] to 0.6[sigm]
(Achilles,et al. 1994; Achilles, Harman, & Egel son, 1995) 0. Significantly,
Success Starts Small included systematic conpari sons of teachi ng behavi or
in small and regul ar cl asses:

* Teachers of small classes spent significantly nore tine on task and
significantly less time on discipline or organizational matters
conpared with teachers of regul ar-size cl asses. 14

Concl usi ons. Both Project STAR and the LBS provide conpelling evidence that
small classes in the primary grades are acadenically superior to

regul ar-size classes. The findings were confirnmed for every school subject
tested. Teachers of small classes received no special instructions or
training; the outcones result fromclass size and from whatever perceptions
and advant ages acconpany havi ng substantially fewer students in a roomwth
one teacher. This is not to say, of course, that the effects could not be
accentuated if additional teacher preparation initiatives were provided.

A clear small-class advantage was found for inner-city, urban, suburban
and rural schools; for males and fenales; and for white and mnority
students alike. The few significant interactions found each year indicated
greater snall-class advantages for mnority or inner-city students.
Targeting small classes in particular schools or districts may provide the
greatest benefits at a cost that is contained, although it nay al so nmean
denying the benefits to other students or schools.

These studi es were based on research suggesting that small-class benefits
are nost likely to occur in the primary grades. The findings of Project
STAR are limted to grades kindergarten through 3 no reasonabl e
extrapol ati on beyond those grades can be nade fromthese data. At the sane
time, the LBS results indicate clearly that the effects carry over into

| ater years. The large, diverse database created through STAR the LBS, and
ongoi ng data collections offers the opportunity to answer a nunber of
significant questions about the long-termeffects of small classes on

achi evenent, pupil engagenent in school, and student behavi or



Assessing the Costs and Benefits of Smaller O asses

Wt hout exception, the greatest obstacle to w despread inplenentation of
smal l er classes is the expense of additional teachers and cl assroons. The
cost issue is raised by researchers (Tom inson, 1990) and by state and

| ocal policy makers who control the purse strings. They are to be comended
for being cautious with tax dollars until the expenditure is of proven
worth. At the sane tine, we do not have any wi del y-accepted procedures for
determ ning the dollar value of particular increnents in schoo

achi evenent. And nost econom ¢ anal yses of class size to date have been
severely Iimted. However, several approaches to the problem have been

t aken.

Educati onal Producti on Functions

The production function approach relies heavily on multiple regression
analysis to relate a series of inputs (such as cost factors) to an out put
(such as student achi evenment). Hanushek (1986) reviewed 112 studi es that
used educational production functions to exam ne the effects of

i nstructional expenditures on student achi evenment, using indicators such as
teacher experience, teacher education, and pupil/teacher ratio.15
Pupi | /teacher ratio was statistically significant in only 23 of the 112
studies, only 9 of which were significant in the expected direction. This
"vote counting" procedure | ed Hanushek to conclude that pupil/teacher ratio
is not an inportant correlate of student perfornmance. Mre sophisticated
anal yses of the same data, however, have led others to conclude that |ow
pupi |l /teacher ratios (and other cost-related inputs) are associated with

i ncreased pupil performance (Hedges, Laine, & Geenwald, 1994; Laine,

G eenwal d, & Hedges, 1995).

Unfortunately, the production-function approach often fails to consider
findings of earlier research on class size. For exanple, nost

producti on-functi on anal yses do not focus on the el enentary grades,

al t hough two recent exceptions are noteworthy. In an analysis of nationa
survey data at the district |level, Wenglinsky (1997) concl uded that
expenditures to reduce pupil/teacher ratios inpact positively on academnc
achi evenent at grade 4 but not at grade 8. Ferguson and Ladd (1996)

anal yzed achi evenent scores for students in grades 4, 8 and 9 of 131
districts in Al abama. These researchers used average class size in their
multi-1level regression nodels instead pupil/teacher ratio, concluding that
cl ass size does matter in both the earlier and |later grades.

O her inportant differences remain. Mst production function anal yses

i ncl ude schools and districts with classes within "normal" ranges 22 to 40
students or so and the results do not answer the question of what the

i npact woul d be if classes were reduced substantially. 16

O greater concern, nost production function anal yses focus on school -w de
or district-wi de pupil/teacher ratios rather than actual class size.17 For
a host of reasons, pupil/teacher ratios do not indicate how many students
are enrolled in any given class or interacting with the assigned teachers
(see Boozer & Rouse, 1995, for a conparison). Project STAR denonstrated the
benefits of a small- class setting and provided some insight into why they
occurred. It did not denpnstrate that reducing the pupil/teacher ratio for
a school or district would have the sane inpact, unless actual class sizes
decreased at the sane tine.



Cost Anal yses

Cost -ef fecti veness anal ysi s exam nes both costs and consequences in
considering alternatives for decision nmaking. In educational applications,
outcomes are typically assessed in terns of school achievenment. Levin
(1988) illustrated this approach to conpare four strategies for educationa
i nprovenent: cross-age tutoring, conputer-assisted instruction, |engthening
t he school day, and reducing class size. Data on class size were taken from
14 eval uations collected in previous research; effect sizes were expressed
as "estimated nonths of achi evenment gain" in reading and mat hematics. Costs
were estimated using an "ingredi ents approach” which involved the
identification of ingredients of each intervention and their respective

val ues, and determ nation of the overall cost of inplenmentation. For
exanpl e, the ingredients needed to reduce cl ass size include personnel
facilities, and equipnrent.

Al t hough the projected annual cost per student of reducing class size by
five students was not found to be as great as either |engthening the schoo
day or use of conputer-assisted instruction, |arger reductions in class

si ze becone quite expensive:

* Wth respect to an additional nonth of mathematics achi evenent,
reduci ng class size was the nost cost effective of all interventions
except for peer tutoring; and

* Wth respect to reading achi evenment, reducing class size was estimated
to be the |l east cost effective except for tutoring by adults.

The principles of cost-effectiveness analysis are sound, if fraught with
met hodol ogical difficulties. The cost of an intervention can often be
determ ned with some degree of accuracy, but the effectiveness side of the
equation is nore conplex. Even in the sinplistic applications given by
Levin (1988) a small change in an effect size can have a |arge inpact on
the cost-effect ratio. Wien an intervention has nunerous or diverse
outcomes (only as different as mathematics and reading), or effects that
differ fromone popul ation to another, the nethod provides no clear-cut way
to determ ne cost effectiveness in toto. Introducing small classes into a
school or district is at least this conplex, precluding any easy answers to
the cost-effectiveness question. One analysis of costs is noteworthy even
though it did not consider small classes directly. King (1994) conpared
costs tinme and noney associated with three educational interventions: Henry
Levin's Accel erated Schools, Robert Slavin's Success for Al, and James
Conmer's School Devel opnent Program Al though the Accel erated Schools and

t he School Devel oprment Program have costs that are sinmilar, Success for Al
is nmore expensive to inplenment. The nmaj or expense of Success for Al with
denonstrated efficacy is the cost of additional staff nenbers, particularly
tutors. It would be useful to conpare the costs, benefits, and feasibility
of inplementing this programw th those of reducing class size. The main
effective ingredient of Success for All may be the smaller nunber of
students working with a particular teacher or tutor, that is, a small-class
arrangenent .

Furt her Work
The question posed by cost-effectiveness analysis is entirely appropriate,

nanel y: What benefits are associated with what |evels of investnment? The
current state of know edge dictates that we evaluate the effectiveness of



smal | cl asses nore conpletely by docunenting the full spectrum of outcones
that are realized, and ask whether the extra investnment can be put to best
use by directing it to schools where it is needed nost, for exanple, those
serving students with poor educational prognoses.

The dat abase created for STAR and the LBS can provide a fuller picture of
short- and |l ong-termoutconmes. There is a real possibility that attending a
small class in the primary grades can begin students on a path that reduces
the need for special education, grade retentions or disciplinary mnmeasures,
and increases the likelihood of high school graduation. Even if there is no
further payoff after a student graduates, the cost savings would be
appr eci abl e.

Econoni st Al an Gdden (1990) explored whether the effects of reducing class
si ze on student achi evenent coul d be achieved wi th other | ower-cost

i nterventions, or whether larger effects could be obtained through other

i nterventions at the sane cost. He concluded that particul ar uses of snal
cl asses are worthwhile, especially in kindergarten through grade 3. (Qdden
recommended reduci ng cl ass size for students achieving bel ow grade | evel
and conbi ning individual tutoring with classes reduced to 15 students for
| anguage arts-reading instruction. He also proposed that small classes be
coupled with a "larger conprehensive set of strategies" shown to be
effective for |owincone, ethnic and | anguage mnority students. Early
chi | dhood education is one exanpl e.

Unfortunately, at this point in time there are no well-established
procedures for summarizing diverse effects of any major intervention or
further, for conparing one intervention with another. The effect sizes in
Table 1 only begin to indicate the range of outcones, and even these are
not well represented by one or two figures. If outcones are attained that
are conceptually different (e.g., inproved behavior) the probl em of
conpari son becones even nore conpl ex.

To obtain valid conparisons with other specific instructional strategies,
the duration of the intervention also needs to be considered. For exanpl e,

i ndi vidualized instruction (tutoring and conputer-assisted instruction) and
cooperative learning (see Slavin & Madden, 1989; Wasik & Slavin, 1990) are
often utilized for a portion of the day to provide support in one or a few
school subjects. To conpare, the costs and effects should be prorated to
ask what the cost-benefit ratio would be if the strategy were inpl enented
all day for all school subjects. Mking conparisons with full-scale

i ntervention progranms in which small classes, small groups, or tutors are a
conponent (e.g., Success for All) is a slightly different matter. It may be
feasible to estimate the effect of this conponent al one and conpare that to
overal |l programeffectiveness. In either case, a nunber of nethodol ogica

i ssues need to be resol ved before neani ngful cost conparisons can be
obt ai ned.

Instructional Practice snd Student Behavi or

Two questions may be posed with respect to teaching practices in snal
cl asses:

1. How does teacher behavior actually change when there are fewer
students in the classroom (and are these changes beneficial)? and

2. What sorts of teaching practices should be inplenented to take maxi mum



advant age of a small-class setting?

Sonme answers to the first question are avail able and are sunmari zed bel ow
but, to date, the second question can only be answered with additiona
research.

Thi s discussion focuses on the construct "student engagenent” on the
assunption that a primary objective of instructional practice should be to
maxi m ze the engagenment of individual students in the |earning process.
Research is reviewed that addresses three propositions, each of which is
di scussed in detail:

* Student engagenent having both behavioral and affective elenents is
essential to |earning;

* Di sengagenent fromlearning in both behavioral and affective forns is
especi ally probl ematic anong students at risk; and

* Smal|l classes, by their nature, pronote student engagenent in |earning
and provide the conditions for teachers to encourage student
engagenent further, if they w sh.

St udent Engagenent

The phrase "engagenent in school"” is often cited as an essential conponent
of dropout prevention prograns or other interventions for students at risk.
However, there have been very few attenpts to defi ne engagenent
behaviorally or to study it as part of the |learning process. Finn (1989)
presented a nodel of student engagenent with two central conponents,
participation and identification

Participation, the behavioral component, includes basic behaviors such as
the student's acqui escence to school and class rules, arriving at schoo
and class on tinme, attending to the teacher, and responding to
teacher-initiated directions and questions. Nonconpliant behavior for
exanpl e, inattentiveness, disruptive behavior, or refusing to conplete
assigned work represents a student's failure to neet these basic
requisites. Qther levels of participation include initiative-taking on the
part of the student (initiating questions or dialogue with the teacher
engagi ng i n hel p-seeki ng behavior), and participation in the social
extracurricular, and athletic aspects of school life.

Identification, the affective conponent, refers to the student's feelings
of belonging in the school setting (sonetinmes called school nenbership) and
val uing the outconmes that school wll provide, for exanple, access to
post - school opportunities.

To the extent that it has been studied, the relationship of specific
engagenment behaviors with academ c perfornmance is strong and consi stent
across popul ati ons defined by background characteristics and grade | evel
(see Finn, 1989; Finn, 1993; Finn & Rock, 1997; for sunmmaries). These
studi es al so have shown that positive engagenent behavi ors explain why sone
students performwell in school in spite of the adversities they face as
menbers of high-risk populations; that is, they are "academ cally
resilient.”

Engagenent and Students At Ri sk



Behavi oral and affective di sengagenent from class and school is a
particul ar probl em anong mnority students from!|owincome homes (Steele,
1992). It may be difficult or inpossible for sone students to see any
advant age to school participation when the imedi ate rewards are few and
rel ati onships with school staff are adversarial. And there is a substantial
body of evidence that poor engagenent behaviors are nore combn anong
students at risk. For exanple, mnority students participate less fully in
| earning-related activities in class (Finn, Folger, & Cox, 1991; Lanborn,
et al., 1992; Treuba, 1983) and exhibit nore behavior problens in schoo
(Farkas, et al. 1990; MFadden,et al. 1992; Velez, 1989) in conparison to
their non-mnority peers.

One form of di sengagenent inattentive-w thdrawn behavior is worthy of
speci al note because of educators' failure to recognize the severity of the
probl em even though it has been shown to be related to depressed acadenic
performance in the el ementary grades (Finn, Pannozzo, & Voel kl, 1995).

Exhi bited nore comonly anmong minority students, inattentive- w thdrawn
behavi or has been characterized as a "loss of contact with what is going on
in class" (Swift & Spivack, 1968, p. 141). Such students generally avoid
calling attention to thensel ves; 18 nay seem di stracted or preoccupi ed; and,
if required to participate in classroominteractions, may give responses
that are off-topic. They are even less likely than disruptive students to
be directed to constructive |learning activities. Finn, Pannozzo, and Voel k
(1995) found that, although the academ c performance of both groups was

bel ow par, inattentive-w thdrawn students performed significantly | ower
than disruptive students on all achievenent mneasures.

It is established that small classes have a positive inpact on acadenic
achi evenent, at least in the early grades. If small classes al so have a
positive effect on student engagenent, then the effects are likely to be
especially profound for mnority students and for other students at risk of
educational failure. Further, a small class setting may nake it difficult
for a youngster to withdraw fromparticipating, and make it difficult for a
teacher to overl ook the needs of particul ar students.

These rel ati onshi ps can be summari zed in the formof a diagram

Figure 1. Rel ationship between class size and academni c performance
[ A ass]

Al t hough the diagramis intended only to indicate where class size and
engagenent fit into a larger picture, it serves as a rudi nentary nodel for
expl ai ni ng pupil achievenent. The arrow from academ c performance to
student engagenent represents the assunption that positive outcones tend to
rei nforce productive behaviors; if this cycle is established, the
likelihood that a student will persist in school is also increased. 19

Teacher and Pupil Behavior in Small O asses

Until recently, the classroom processes that distinguish small fromlarge
cl asses have proven renarkably el usive. For exanple, a well-designed study
of process was conducted in Toronto, Canada (Shapson,et al. 1980), Teachers
and students in grade 4 classes were assigned at randomto one of four
class sizes: 16, 23, 30, or 37 pupils. Students were randomy reassigned in
grade 5 and followed for another year. In addition to achi evenent neasures,
rati ngs were made by trai ned observers that included nmeasures of



teacher-pupil interaction, pupil participation, pupil satisfaction, method
of instruction, subject enphasis, physical conditions, use of instructiona
ai ds, classroom atnmosphere, and the quality of classroomactivity.
Addi ti onal questionnaires were administered to participating teachers and

pupi | s.

In spite of the plethora of measures, nost of the findings were negative.
Teachers expected snaller classes to facilitate nore individualized
progranms and stated later that their expectations were confirmed. They
generally had nore positive attitudes in the smaller classes and were

pl eased with the ease of managi ng and teaching in a small-class setting.
They felt that they had nade changes to adapt to the different class sizes.
However :

The observation of classroom process variables reveal ed very few
effects of class size. Class size did not affect the anount of tine
teachers spent tal king about course content or classroomroutines. Nor
did it affect the choice of audience for teachers' verba

interactions; that is, when they changed cl ass sizes, teachers did not
alter the proportion of their time spent interacting with the whole
class, with groups, or with individual pupils. (pp. 149-150)

No di fferences were found in pupil satisfaction or affective nmeasures, and
no di fferences were found for nost teacher activities, subject enphasis,
cl assroom at nosphere, or the quality measures.

We can only specul ate about the reasons for the negative findings in such a
t hor ough investigation. One possibility, raised in Project STAR and Project
Chal l enge, is that a snmall class intervention in |ater grades (grade 2 and
up) is not as effective as an earlier intervention. However, even today,

t he question of classroom process remains a top priority for further work.
Sonme recent research has begun to reveal differences associated with class
si ze.

A study of teaching practices in year 5 mathematics cl asses conducted in
Mel bour ne, Australia (Bourke, 1986) produced a list of factors related to
cl ass size. The 63 classes studied ranged from 12 to 33 students, with nore
than 10 percent of the classes having 20 students or fewer. Significant
positive correlates of class size included anbunt of noise tolerated,

non- academ ¢ managenent, and teacher |ectured or explained. The significant
negative correlates were nore nunerous: use of whole class teaching, anount
of homewor k assi gned and graded, teacher probes after a question, teacher
directly interacting with students, and positive teacher response to answer
from student.

The non-experinental nature of the study | eaves us with a nunber of
possi bl e expl anations for these correlations, and the results may be
specific to mathematics. However, the pattern of results suggests that in
smal | er cl asses:

* Less tinme is spent on cl assroom nmanagenent; and

* There is nobre interaction between teachers and i ndivi dual students,
with the interaction nore protracted.

Both of these are conducive to increasing the academ ¢ engagenent of
pupi | s.



Several STAR-rel ated studies al so support these conclusions. For exanple,
observations were made of mathematics and reading | essons in 52 of STAR s
grade 2 cl assroons (Evertson & Fol ger, 1989). Although the anount of
observation tine was limted, the positive findings included the follow ng.

* "Teachers in the small cl asses devoted an average of an hour to
readi ng instruction, while teachers in regular classes spent an hour
and twenty-four mnutes" (p. 7). That is, higher average |evels of
performance were obtained with I ess tine expenditure.

* In mathematics, students in small classes initiated nore contacts with
t he teacher, for purposes of clarification, giving answers to
guestions that were open to the whol e class, and contacting the
teacher privately for help.

* In reading, small classes had nore students on-task and fewer students
of f-task and spent less tinme waiting for the next assignnent, conpared
with students in regular classes.

* Teachers in small classes were rated as better nonitors of students
under standi ng of class material and as nore consistent in their
managenment of student behavi or.

Interviews conducted with STAR teachers were consistent with the
observations. Teachers preferred the snall-class setting and felt they were
able to provide nore individual attention, nake greater use of supplenenta
texts and enrichnent activities, and provide nore frequent opportunities
for pupils to engage in firsthand learning activities (Bain,et al. 1992).
In total, it appears that classroom managenent was nore efficient and the
quality of teacher-student interaction was inproved in snaller classes.

North Carolina's Success Starts Small (Achilles,et al. 1994; Kiser-Kling,
1995) provided further support. In this study, trained observers coll ected
over 7,100 "communi cation events" in the small and matched regul ar-size

cl asses. Events were classified as personal, institutional, or task
oriented. In brief, the study found a greater percentage of on-task events
in small classes and a smaller percentage of institutional events (e.g.

di scipline or organizational) in conparison to regul ar-size cl asses.
On-task behaviors increased as a percentage of all behaviors between
Cctober and April in small classes, and decreased over the sanme tinme span
in the larger classes. Further, discipline referrals anong grade 1 pupils
declined in small classes from38 to 28 to 14 over the 3-year period.

The studi es described here indicate that student engagenent and the
conditions that facilitate engagenent are affected positively in a
smal | -cl ass setting. In general, managenent problens were reduced and
instructional interactions were enhanced.

O her Qut cones
Short- and long-termbenefits in addition to enhanced performance and
academ ¢ engagenent may accrue fromsnall-class participation. Research to
dat e suggests a nunber of practices that may be inpacted, as descri bed
bel ow.

Di sci pline. The STAR grade 4 followup (e.g., the LBS) denonstrated that



students who had been in small classes were |less disruptive than their
peers in regular classes. The Success Starts Small project docunented that
grade 1 disciplinary referrals dropped over successive years in smal

cl asses. W have yet to learn whether this pattern persists through the
gr ades.

Grade retentions. A dissertation study was conducted from STAR dat a t hat
focused on pupils who entered kindergarten and grade 1 as retainees
(Harvey, 1993). The study concl uded that proportionately fewer students
were retained in small classes and that pupils in small classes were passed
to the next grade with a wider range of scores. The possibility of using
smal | class placenent as an alternative to grade retention was raised. To
date, no analysis of student retentions through | ater grades has been

per f or med.

Speci al education. Wth both academ c and behavi oral advantages, it is
possi bl e that small classes could reduce the need for special education
pl acenents. This woul d, of course, represent an inportant cost savings.

At tendance. The STAR anal ysis of attendance did not reveal any differences
i n grades kindergarten through 3. However, younger pupils do not have the
aut onony that would permt skipping classes or school. Attendance needs to
be monitored through | ater grades.

Summary

Proj ect STAR denonstrated that small classes benefit students in grades

ki ndergarten through 3 academ cally. That pupil behaviors are affected was
shown clearly in the STAR grade 4 followup (i.e., the LBS). Ratings of
speci fic engagenment di nensions reveal ed i nprovenents in the expenditure of
effort, initiative taking, and reduced disruptive and inattentive behavi or
in conparison to students in regular classes. Both of these outcones
enhanced performance and acadenm c engagenent are likely to be benefi cial
especially to students at risk. Yet results for this popul ati on have not
been exam ned cl osely enough to reveal the extent to which this is so.

Substantially nore research is needed to tell us about the connections
anong teachi ng practices, engagenent behaviors, and academ c achi evenent
particularly for students at risk, and particularly through the |ater

gr ades.

Research Priorities: Five |Issues in Need of Further Research

The past decade of research on class size has opened exciting possibilities
for inmproving the perfornmance of students in the el enmentary grades and,
hopefully, in later grades as well. Recogni zing the potential of smal

cl asses, a nunber of states are beginning initiatives to reduce class size
in sone or all districts. At the sane tinme, inportant questions remain
unanswered, especially with respect to students at risk; the nost pressing
of these are outlined here.

Many of the issues raised in this research agenda can be partially
addressed through the use of existing data. Using extant data bases offers
uni que opportunities and consi derabl e econony. The process is not intrusive
and shortens the tinme required to provide information substantially (Cool ey
& Bickel, 1986). In this instance, the data base that can be assenbl ed from
STAR and rel ated studies is of unusual scope and quality. Mosteller (1995)



not ed:

Because a controll ed education experinment (as distinct froma sanple
survey) of this quality, magnitude, and duration is a rarity, it is

i nportant that both educators and policy nmakers have access to its
statistical information and understand its inplications. Thought
shoul d be given to naking sure that this information is preserved and
wel | documented and that access to it is encouraged. (p. 126)

As of this witing, the STAR/ LBS data base consists of the origina

ki ndergarten t hrough grade 3 data on approximately 7,100 children each
year, 20 includi ng cl ass pl acenent, denographic information, and achi evenent
scores obtained annually. The LBS foll ow up data include achi evenent tests
t hrough grade 9, ratings on the Student Participation Questionnaire in
grades 4 and 8, and student responses to the "ldentification with School "
scale, adnmnistered in grade 8. Other STAR data have been collected but are
not conputerized; these include teacher exit interviews, teacher and
teacher-aide tinme |logs, data on a matched sanpl e of conparison school s that
did not participate in the small-class experinment, and observations of a
sanpl e of grade 1 teachers conducted the year prior to teaching a smal
class and again during the small-class year. If STAR/ LBS data were nade
avail able to the research community, their analysis could prove inval uable.

At the same tinme, new data may be preferable for answering sone questions
and may be the only way to obtain definitive answers to others. In order to
obtain answers, it is inportant that districts and states undertaki ng

small -class initiatives systematically collect information before, during
and after inplenentation. Not only will problens and successes associ at ed
with small-class initiatives be docunented, but there is nuch to be | earned
of interest to educators generally.

I ssue 1: Short-Term and Long-Range Effects of Small C asses for Students At
Ri sk

Addi tional research on the effects of snmall class size, focused on at-risk
students is needed to answer questions such as those di scussed bel ow.

VWhat are the "true" imedi ate and conti nued effects of snal
cl asses on the achi evenent of students at risk?

| mredi at e out conmes. Project STAR found significant academ c benefits for
pupils enrolled in small classes. However, as many as 18 percent of the
classes drifted out of the ranges defined as "small" or "regular” during
the 4-year study when students transferred into or out of participating
school s. The Burke County study and Success Starts Small found small-class
effect sizes as large as 0.4[sigma] and greater. An exam nation of just

t hose STAR cl asses that remained in-range may yield effects substantially
| arger than those in Table 1

A focused anal ysis of STAR data al so coul d ask whether small classes reduce
t he achi evenent gap between minority students or students from|ow i ncone
hones, and their non-mnority peers. Since some students were only in smal
classes for 1, 2, or 3 years, the reanalysis could also reveal the benefits
of small classes to students who are nore nobile than others an issue of
particul ar inportance to students at risk

Medi um t er m out conmes. The LBS docunented a continued but di m ni shing inpact



of small classes over subsequent years (grades 4 through 9). Again,
anal yses have not focused on the at-risk population and did not exam ne the
achi evenent gap between white and minority students.

Long-term out cones. Further data are needed to address the effects on pupi
performance through hi gh school

VWhat are the effects of small classes on non-achi evenent out cones
anong students at risk?

Several studies (e.g., Rand study, Head Start, Project H gh Scope) suggest
that the benefits of sonme early interventions persevere through and beyond
t he school years. The LBS docunented i nproved cl assroom behavior in grade 4
but went no further. O the negative events experienced disproportionately
by students at risk, it is inportant to ask whether small classes reduce
the need for disciplinary action, for special education placenent, for
in-grade retention, and increase the |likelihood of a student graduating
from hi gh school

| ssue 2: Teaching Practices to Maxim ze the Effectiveness of Small C asses

Studies to date suggest that small classes create a nore personalized
environnent for teacher and students and that small classes produce a tine
efficiency by reducing the need for discipline and cl assroom nanagenent and
delivering effective instruction in a shorter anount of tinme. Additiona
research is needed to answer subsequent questions such as those discussed
bel ow. How do the nost effective teachers take advantage of a small class
setting to deliver nore individualized instruction to pupils? and How can
ot her teachers be taught to use these strategies?

Sonme teachers may use techni ques designed to increase the participation of
each individual student in classroominteractions. This is inmportant in
light of some youngsters' tendency to withdraw from participation a
particularly debilitating strategy.21 Sone teachers may be able to increase
parents' involvenment in their youngsters' schooling. And sone nmay be

avail abl e to provide extraordi nary support (e.g., extra attention
after-school help) for students having difficulty with class materi al

these "extras" are often lacking in schools serving students at risk

(Ral ph, 1989).

How do the nost effective teachers take advantage of the
time-efficiency provided by small-class instruction?

How do teachers in small classes allocate their time to working with

i ndi vi dual students, small groups, or the whole class? Wat kinds of
activities can be undertaken when instruction is nore efficient? For
exanple, if course material is reinforced, are additional activities

i npl enented to push the students beyond the usual content? Is nore focused
eval uati on and feedback provi ded?22

| ssue 3: School and O assroom Conditions That Interact Wth C ass Size

STAR findi ngs showed a di sproportionate inpact on mnority students in sone
achi evenent areas each year (kindergarten through grade 3). Further
research shoul d exam ne ot her characteristics of schools and prograns that
may interact with class size and address questions such as those di scussed
bel ow.



Can small cl asses of fset sone of the disadvantages of attending a
| arge school ?

Past research has docunented that attendance and participation in academnc
extracurricular activities are inversely related to school size, that is,

| arger school s have decreased student participation (Lindsay, 1982;
Cockman, Bryson, & Achilles, 1989; Fow er, 1992). There is also a carryover
effect: high participants in high school tend to participate actively in
post -schooling cultural and comunity activities (Lindsay, 1984). Mbost of
this research invol ved hi gh-school students. The mechani sns that explain

t he associ ati on of school size with student participation have not been
uncovered, but results indicate that smaller schools are seen as "warner"
and nore supportive settings (Finn & Voel kl, 1993);23 that is, they provide
a nore personalized environment.

G ven that |arge schools are ubiquitous, this research rai ses questions
about the potential benefits of small classes. One study using STAR data
(Nye, 1995) concluded that the negative correlation between school size and
achi evenent di sappears for students attending small classes. O her
guestions yet to be addressed include: Does attending a small class even in
the earlier grades produce higher student attendance and invol venment in

| ater grades independently of the size of the school? If so, is this

associ ated with inproved student performance and increased |ikelihood of
graduating from high school? |Is there an interaction of class size and
school size in the elenentary grades as well? Is the increased engagenent
associ ated with snmall classes beneficial particularly to students at risk
attendi ng | arge, perhaps nore inpersonal, schools?

Do smal|l cl asses accentuate and extend the benefits of other
early chil dhood prograns and practices?

To date, no anal yses have exam ned the conbi ned i npact of small classes
with federal, state, or local prograns directed at students living in
poverty or who are otherwi se at risk for school failure (e.g., Title I).
Preschool participation and attending full-day kindergarten may al so
pronmote the devel opment of children generally and students at risk in
particul ar. Sonme states do not have state-nmandated kindergarten and, in

ot hers, half-day kindergarten is conon. An analysis of sone of the STAR
data (Achilles, Nye, & Bain, 1994 1995) indicated a significant "test score
val ue" for children who attended kindergarten. Further work is needed to
docunent the conbined i npacts of preschool participation, attending

ki ndergarten, and being enrolled in a small class on students at risk. Both
short-term and | ong-range out conmes shoul d be exam ned.

Do smal|l cl asses accentuate and extend the benefits of other
cl assroom practices?

Several exanples illustrate this research question

Cooperative | earning has been used to pronote the achi evenment of al
students but students at risk in particular. Are cooperative |earning
techni ques | ess effective or equally effective if the class size is snall
or are the benefits accentuated?

Het er ogeneous snal |l groups and het erogeneous cl asses have been found to be
academ cally beneficial to at | east sone students. In a review of the



problem of "stratification"” in heterogeneous classroons, Cohen and Lotan
(1995) noted that, with appropriate intervention, higher rates of

partici pation can be encouraged anong | ow status students. No investigation
has exam ned the interaction of class size with class heterogeneity by
raci al -ethni c, socioeconomc, or primary |anguage characteristics. There
are many possi bl e avenues to explore.

Teacher aides are a mpjor education intervention (e.g., Title |I; special
education; some remnedi al prograns). The academ c val ue of teacher aides
depends both on their qualifications to provide instruction and on how t hey
are deployed (e.g., for order-keeping, for bookkeeping, or as a true
teachi ng resource). Research shoul d ask whet her teacher aides can be
utilized to further enhance the benefits of small classes, or whether
judicious use of well-prepared teacher aides in regular-size classroons can
produce sone of the sane benefits as small classes, but at |ower cost.

I ssue 4: Small C asses and Positive "Long-Term Trajectories” for Students
At Ri sk

Educational risk may be described in ternms of group status characteristics
or in ternms of a set of behaviors. If these "risk" behaviors manifest in
negative ways, such as not attending to the teacher, not conpleting

requi red work, and ski pping school, they create inpedinents to | earning. On
the other hand, if a student exhibits positive behaviors, such as attending
and participating (e.g., "engagenent behaviors"), the behaviors may serve
as "protective" mechanisnms to inprove the chances of school success in
spite of group risk status. Wile status and behavioral risk factors are
often found in the sane individuals, risk behaviors nmay be anenable to

i nfl uence by parents, school personnel, and school prograns.

There is evidence that risk behavior in school and the classroomand its
obverse, engagenent, is developnmental and begins in the early school grades
(see Finn, 1989, 1993). Active participation in the early grades,
acconpani ed by sone degree of academ c success, serves to perpetuate
continued participation throughout the school years; this would be a
"positive trajectory.” Wien a young student does not participate in the
classroom this may begin a cycle that results in adverse consequences over
time. Barriers to success multiply. Risk factors "cluster;" that is,
multiple risk factors are likely to occur in the sanme individual especially
over time. And risk factors "track;" that is, they have early formns that
evolve into fully devel oped fornms over tinme that are increasingly difficult
to alter. Thus it is essential that educators identify and understand forns
of di sengagenent from school in the early grades and do all that is
feasible to intervene at that point. The central question then is:

Can small classes in the early grades begin students on a
positive trajectory that persists through the school years?

Three key issues should be explored further. First, we need to assess the
short-run and long-run likelihood of adverse consequences of early risk
behavior. The rel ationship of status and behavioral risk factors in the
early grades with absenteei sm suspensions, retention in grade, |oss of
identification with school and dropping out, and even drug use and contacts
with police in later years should be studied carefully. Patterns of
tracking and clustering of risk factors should al so be docunent ed.

Second, we need to understand why sonme students at risk succeed



academcally in spite of the obstacles they may face because of group
status characteristics. Such students have been termed "educationally
resilient” (see Nettles & Pleck, 1994; Rutter, 1990). Wth respect to
resilient students we should ask whether they exhibit positive engagenent
behavi ors beginning in the early grades. \Wat sorts of preschool and early
school experiences did they participate in? Wiat sorts of support for

| earning did they receive fromtheir teachers, parents, peers, and others?

Finally, we need to ask whether small classes in the early grades interrupt
patterns of disengagenent, decrease the |likelihood of adverse consequences,
and increase the likelihood of positive behaviors (and achi evenent) over
subsequent years.

| ssue 5: Assessing the Costs of a Small-Class Initiative

Every school, district or state planning to undertake a cl ass-size
initiative confronts the budget question. However, the question is not as
sinmpl e as asking "How nuch nore will additional teachers and cl assroons
cost?" because associ ated benefits may produce savi ngs and careful planning
may be able to contain the expense. There are a nunber of related issues,

el abor at ed bel ow, about which there is a small but growi ng base of

know edge. Additional research is needed to address these questions nore
fully.

Do classes of 15 18 pupils really cost nore if wei ghed agai nst
the benefits that accrue?

Resear chers have not yet assessed the total inpact of small classes, but
research has denonstrated acadenic benefits in all subjects that persist
into later grades, and inproved | earning behavior at |east through grade 4.
Rel at ed studi es previously di scussed have indicated fewer grade retentions
and fewer disciplinary referrals. If, in the long run, the need for
renedi al and speci al education teachers is reduced, discipline problens and
viol ence are reduced, and/or fewer students |eave school w thout
graduating, then there is a real gain on the output side of the equation
Most of these effects are well-docunmented while some require further
research. It is clear, however, that small classes produce an array of
academ ¢ and behavi oral benefits that have cost-savings val ue.

How can the costs of inplenenting small classes be contai ned?

If hiring nore teachers is the only strategy used to reduce class size, a
small-class initiative undoubtedly will be expensive. Again, however, it
may not be expensive in relation to the benefits that accrue or in
conparison to other interventions with an equally broad array of outcones.
Al t hough, at present, there are no prescribed solutions to the issue of
cost, a nunber of districts have found ways to achi eve small cl asses, even
wi thin the usual per-pupil expenditures. Some schools have experi nented
with creative scheduling plans. O hers have redepl oyed staff in order to
achi eve snmaller class sizes; for exanple, by assigning Title |I teachers or
specialty teachers to small cl asses, using supplenental state funds for
addi ti onal teachers, or allocating part-tinme teacher aide funds to
full-time teaching positions (see also Mles, 1995).

VWi | e reassi gnments such as these do chal |l enge people's thinking about
"busi ness as usual," initial reactions fromthese sites indicate that both
teachers and adm nistrators are satisfied with the deci sions. However, the



experi ences of these schools and districts nust be systematically
docunented in order for us to obtain further answers to the question of how
costs can be contained. Additional field-based research is needed urgently
to build a broader know edge base that educators can use for decision

maki ng. Further, a mechanismis needed for conpiling the experiences of
local sites into a central database that can be tapped by researchers and
pol i cymakers ali ke.
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1At the tine of the Slavin analysis, Project STAR had not been conpl et ed.

2SIl avin al so commented that while teachers may change their behavior in
smal | cl asses, the changes are so slight that they are unlikely to nmake

i nportant differences in student achievenent. This issues is discussed nore
fully in a later section of this paper.

30F the studies described in the next section, Project PRIME TIME

mani upul at ed pupil/teacher ratios but failed to find a significant inpact
on academ c achi evenent. In contrast, Project STAR controlled the nunber of
pupils in each classoom this was acconpani ed by differences in student

per f or mance.

4There was a training conponent for some teachers in grade 2. The effects
on student achi evenment were found to be negligible. The results reported
here do not include classes taught by that subsanple of teachers.

5Several |ongitudinal anal yses have been conpleted as well, including a K-1
analysis (Finn & Achilles, 1990)and a K-2 analysis (Finn, et al., 1990).
Many i nportant |ongitudingal analyses remain to be conducted.

6The exceptions did not contradict the finding of a small-class advant age.
They indicated that, to some extent, the advantage was greater for students
attending inner-city schools.

70ne possible reason for the negative findings may lie in the difficulties
i n assessing noncognitive characteristics of young children. O course it
is also possible that small classes inproved | earning but did not affect
pupils' notivation or self-concepts.

8Unpubl i shed tabl e obtained directly fromthe anal yses.

9Al t hough preci se grade equi val ents are not avail able, these differences
correspond to an advantage of about .1 grade equivalents (or about 1



nmont h) by the end of kindergarten, about 0.2 grade equivalents (or about 2
mont hs) at the end of first grade, and sonewhat nore by the end of grade 2.

10l ncl udi ng several subtests not listed in Table 1
11In the range 0.3* and upward (Zaharias, et al., 1995).

12Each year (1990-1994) the nunmber of students tested was between
approxi mately 4200 and 6000.

13Later foll ow ups through grade 11 are being conducted by H P. Bain and
J.B. Zaharias of HERGS, Inc. Prelimnary results indicate that the positive
effects of small classes persisted at |east through grade 10.

14This finding is discussed further in the later section on instructiona
practice and student behavi or

15Note that "indicators" are not the sane as actual expenditures, and the
rel ati onship between the two may be conpl ex.

16The step cannot even be taken "in theory" since reductions in class size
woul d change the val ues of other inportant inputs as well.

17Ferguson and Ladd (1996) is an exception
18Brophy and Evertson (1981) termed such students "invisible" students.

19This is not a necessary assunption since no conculsions in this paper
rest on it being correct. The cycle depicted here is part of the
"participation-identification nodel” presented in Finn (1989; 1993).

20The total sanple size (approximtely 12,000) exceed the nunber of
students for any given year, since it includes pupils who were in STAR
classes for 1 or 2 years but not other years.

21Br ophy and Rohr kenper (1989) have produced one of the few lists of
strategi es to encourage participation by students who are shy and/or
wi t hdr awn.

22Bot h observational and interview data are needed to address these
guestions. Since small classes are being inplenented in many states and
districts across the country, further observational data should be readily
accessi bl e.

23Teachers and admi strators may actually behave in warmer and nore
supportive ways in smaller schools; that is, there may be a factual basis
to this perception. This has not been studied.

24At the time Project STAR began, Tennessee did not require that children
attend ki ndergarten.



