GLeN E. RoOBINSON

Synthesis of Research on the
Effects of Class Size

The research evidence provides little support that

decreasing class size will by itself improve student

learning—the most promising effects of class size
reductions occur in grades K-3.

educing class size is ofien pro-

posed as an educational inter-

vention holding much promise
for improving educational ocutcomes
But does research support the expec-
ation that smaller classes will improve
leaming? My purpose here is to glean
from accumulated class size studies
those findings that are relatively con-
sistent and meaningful, in order 10
provide information for making class
size decisions

Reviews of Class Size Research
Four approaches have been used 10
examine and interpret the research on
class size

Descriptive analysis. Far several
decades, class size studies were sum-
marized and wllied according to their
results. Early analyses, such as Ross
and McKenna (1955) and NEA (1968),
generally favored smaller class sizes
In 1978, a descriptive analysis by the
Educatonal Research Service con-
cluded that class size had linde impact
on the academic achievemnent of most
pupils, in most subjects, above the
primary grades The analysis found

some evitdence of a positive relation-

ship berween smaller classes and in-
creased  academic  achievement of
some pupils in the primary grades
Meta-analysis In the late 19705,
“meua-analysis” was introduced 10 pro-
vide statistical, rather than descriptive,
reviews of rescarch studies (Glass
1976) A metric called ' effect size™ was
calculaied for each comparison be-
tween treatment and control groups 1o

The available few
studies in grades
9-12 bhave not found
that smaller classes
have positive effects
on achievement;
moreover, the
studies are seriously
limited in quality.

measure both direction and exient of
the effect of treatment variables (such
as class size) on oulcome variables
(such as pupil achievemenn)

In 1978, Cone reporied a meta-anal-
ysis of 25 studies that included 124 eflet
sizes Finding an overall effea size of
smaller classes on pupil achicvement of
only + 14, Cone concluded that student
achievement  was  not  significandy
higher in smaller classes. Also in 1978,
Glass and Smith examined 76 class size
studies and selected 14 “wellvon-
trolled” studies with 110 comparisons
for their mew-analysis They found only
a 6 percentile rank difference in the
mean scores of pupils aught in classes
of 20 versus those taught in classes of 40,
nevertheless, the authors concluded that
"major benehits from reduced class size
are obuained as class size is reduced
below 20 pupils” (p. v)

Later, in a second metz-analysis based
on 60 studies conuining 371 compari-
sons, Smith and Glass (1979) examined
"nonacademic” effects of class size, such
as student behavior and 1eacher morale
They reponed that smaller classes had a
substantial positive effecd on 1cacher
morale and antirude but much less effect
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on pupd behavior and aminude, instruc.
uonal emvironment, and instructinnal
Processes

Besr-evidence symbesis In 1986
Slavin combined elements of meta-
analysis with descriptive analysis to
form “best-evidence synthesis * Apply-
ing this method to class size research

in 1989, he found only 8 studies that |

met all his criteria The median effect
size across the B swdies was only
+ 13, thus Slavin concluded “Substan-
ual reductions ln class size (from
ahout 27 1o 16, 2 40 percent reduction)
dr generally have a positive effec on
student achievement, but the effeas
tend w be small” (p 231

Related cluster analysis The fourth |

method, the “clustering” approach o
rescarch analysis was first described

by Light and Smith (1971) and then hy |

| Pillmer and Light (1980,

Ir 1986 Winebols and [ applied the
cluster analysis approach 1o all class
size research sudies conducted be-
tween 1950 and 1985 1in K-12 classes
conuining five or more pupils ' We
grouped the 100 studies that met these
criteria into “clusters” considered im-
poran: for class size decisions. such as
grade levels. subject areas, swudent
characteristes, student achievement,

! student behavior, and teaching prac-

.’l tices The results of our analysis con-
i stiute the basic content of the follow-
ing summary

Class Size and Student
Achievement

Of the 100 studies in our related cluster
analysis, 55 dealt spedficafly with class
| size and student achievernent in grades

K-12 The ollowing duster summaries
are based on the findings of those stud-
ics Additonal snudies reported since
publication of the cluster analysis will be
described within each section’

Grades K-3 and subject. The maost
promising cffecs of small classes on
| pupil lcarning are in grades K-3 Of 22

studies concemed with these effects
| (see fig 1) 11 found pupil achievernent
i higher in the smaller classes Two stud-
1es found differences in favor of larger
classes and 9 found no significant dif
ferences berween larger and smaller
classes (In these studies, definitions of
'small ' classes rangedd from a low of 13
pupils 0 a high of 29 Definitions of
‘large” classes ranged from 22 w 40
pupils )

ies dealt with reading, 11 of them found
achievemnen: higher in smaller classes
Of the 14 studies that involved achiove-
ment in mathematcs. 5 of these found

In termys of subject areas, all 22 stud- r

achievement higher in smaller classes
(Nite johnson and others {1977) found
“peither” small nor large classes im-
proved achievement in mathematies)
Of the 4 studies that involved language
arts. 1 found achicvement greater in
smaller classes, the other 3 found no
significant differences

Tennessee's Project STAR. currendy
in progress, is a four-year study involy.
ing some 6900 pupils in about 350
classes from kinderganen through
grade 3 The latest data available inds
cate that class size reductions from
about 24 1o about 15 pupils in cach of
grades K-2 had positive effecis as mea-
sured by scores on nationally stan
dardirzed tests For reading, effect sizes
were + 18 for kinderganien, + 24 for
Ist grade, and + 23 for 2nd grade For
mathematics, effect sizes were + 15
for kindergarten, + 27 for 1st grade
and + 28 for 2nd grade (Achilles, Bain
and Finn 1990, p 22)

The earlier findings of the pilon
study for Project STAR (Whittington
and others 1985) indicated that the
posiuve smallclass gains in reading
and mathematics m the end of 1st
grade had evened ow by the end of
2nd and 3rd grade However, Bain and
others (1988) found that the smaller
classes were associated with student
mastery of the district's basic skills
objectives for all three years

Two recent studies also indicawe that
the niual effects of class size reduc
tions may not be sustzined in subse-
quent years  Follow-up data o the
Doss and Holley (1982) study inch
cated that the first year's positive cof-
fects had largely disappeared by the
second and later years of the swudy
{Christner 1987) Second, data from a
cohort study in one school district of
the Indiana PRIME TIME program,
which reduced class size in grades K-3
from a range of 20 to 24 pupils to a
range of 17 to 20 pupils, found that the
gains in reading and mathematics
achievement observed in grade 1 had
largely disappeared by the end of
grade 3 (Tillisski and others 1988) In
their “Final Report” summarizing
statewide daw, Farr and others (1987)
found “small but positive” resuls in
PRIME TIME classes but concluded
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that “extending PRIMF TIME to 3rd
grade classes did not have any signifi-
cant effea for either reading or math-

cmau_cs on competency fest scores” There is some e Idence |] i “er l

(p 46)

can have positive effects on the achievement
of disadvantaged and minority studeats.
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Grades 4-8 and subfect In grades
4-8 the clusier of 21 studies indicates
that smaller classes have a slight posi-
tive effect on pupil achievement, but
the evidenice is not nearly 50 strong as
in grades K-3 Of these studies, 8
found achievement higher in smaller
classes, 3 found differences in favor of
larger classes, and 10 found no signif-
icant differences berween smaller and
larger classes (fig 1)} (The definitions
of “small" classes ranged from 5 to 36
pupils, "large"” classes ranged from 22

I to 55 pupils)

Yhen examined by subject areas,
14 of the 21 studies involved reading,
S of these found reading achievement
higher in smaller classes Of the 15
studies involving mathematics, 6 found
achievernent higher in smaller classes
(Nexe In addition o the 5 srudies cited
in fig 1. Mueller's {1985 findings sup-
prsted smaller classes in mathematics)

Two of the 7 studies involving lan.
guage ans or English reporied greater
achievement in smaller classes (Duoss
and Holley 1982, Mueller 1985) Onc
study found achievement higher in
larger classes (Flinker 1972), and 4
found no significant difference Two
general studies found scares on the
Iowa Test of Basic Skills higher in
smaller classes (Manos 1975, Summers
and Wolfe 1975) No significant differ-
ences in achievement were found in
studies involving other subject areas

Grades 9-12 and subject The data
in the 9-12 grade cluster do not indi-
cate that smaller classes have positive
effects on student achicvement How-
ever, these studies are severely hmited
both in number per subject and in
methodology Only 4 of the 22 studies
indicated that student  achievernent
was greater in smaller classes than in
larger ones But small classes in

/

these stucics ranged from 5 w0 40
students, and “large” classes from 20
to 192—nearly hall involved large
classes of 45 or more students

Examined by subject areas, none of
the 7 studies involving mathematics
found achicvement greater in the
smaller classes But Bowics (1969)
found that “neither” small nor large
classes were associated with higher
achievement Of the 7 studies in En
glish, 2 reparted greater achievement
in smaller classes (Miglionica |1958] also
found smaller classes associated with
greawer achievement in Hh grade En-
glish}. 3 found no significant differences
berween larger and smaller classes, and
2 found higher achievement in larger
classes  (Willlams' {1962| findings fa-
vored “large” classes for English))

Of the 14 study comparisons in other
subject areas, 3 found  achicvement
greaer in smaller classes  Anderson
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| (1950), Mollenkopf and Melville (1956),

and Bowles (1969) Only 1 study com-
parison favored larger classes (Bediz
1983) The 10 other study comparisons.
found no significant differences be-
tween smaller and larger classes Re
cently, a study of the effeas of class size
reductions in two California secondary,
schoals reported that class size reduc
uons in English, social studies, science,
and mathematics did not affect student
achievement (Winston 1987)

Classes of 22 pupils or ferver Of the
5% studies cited in Figure 1, 24 make up
the cluster wath class sizes of 22 or fewer
students These 24 studies yielded 27,
grade-level comparisons, shown in Fig:
ure 2 In the K-3 grade cluster, § of the
13 studies in reading found achieve-
ment greater in the smaller classes Four
of the 9 studies thar concerned mathe:
muatics found achievement greater in
smaller classes (Note that the findings
of Johnson and others [1977) favored
"nieither” small nor large classes in
mathemnatics)

In the 4-8 grade cluster, S of the 10
studics favored achicvement in smaller
classes. Three of the 8 studies con
cemed with reading found achicvement
graater in smaller classes Likewise, 4 of

8 studies in mathematics found achieve-
ment greater in smaller classes (Note
the 3 stuchies tn g 2, plus Mucller
[1985], whose findings favored smaller
classes in mathematics)

In grades 9-12, only 4 studies in-
volved classes of 22 or fewer stu-
dents None found student achieve
ment greater in smaller classes

Many teachers
whose classes have
been reduced, even
by substantial
numbers of
students, do not
change their
teaching techniques
to take advantage of
the smaller classes.

In addition. several revent studies
have involved reductions in class size o
below 22 pupils First. as cited ecarier,
the latest available results from the Ten-
nessee Projeat STAR study show pasitive
effecis of classes below 22 pupils on
achievernertt in reading and mathemat-

ics at the ond of kindergarien, 1st grade. |

and 2nd grade (Achilles, Bain, and Finn
1990) Sevond. 2 cohon stidy—in one
school  distric—of  Indiana's  PRIME
TIME program to reduce class sizes be-
low 20 pupils found positive results ar
the end of st grade but not by the end
of 3rd grade (Tillitskd and others 1988)
Third. the sutewide third.year analysis
by Farr and others (1987 found small
bur posithe results in PRIME  TIME
classes Fourth, in a New York City ex-
perimental program to reduce the size
of 1st grade classes from 26 1o 16 pupils,
pupils in the smaller dasses did nox
have significantly higher reading scores
than pupils in the larger classes Janis
and others 1987)

Disadvanigged or minonity studenty
The rescarch rather consistendy finds
that students who are economically dis-
achantged or from some ethnic minor-
iucs perform better  academically in
smaller classes The 13 studies died in
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Figure 3 that wncluded siudents from
disadvanuged backgrounds or ethnic
| minodties as a specific facior of the
| study yvielded 15 grade-level compan:
| sons Ten of the comparisons found the
| academic achicvement of the pupils
| hugher in smaller classes

Of the 9 studies in grades K-3. 5 found
| achievermnent of disadvantaged or minor
|y students higher in smaller classes In
 grades 48, 4 of the 5 studies found
achievernent higher in smaller classes
The one study in grades 9-12 found
targer classes negatively relared o the
achenement of 12th grade black stu-

dents in reading but found no signifi- |
camt correlation with achievemens i |

mathematics (Bowles 1999

In addiunn 0 the swodies cred in |

Figure 3. eight general studies have
dlealt wath elass size ar pupil-weacher
ratry as part of some broader analysis
These studies were included here pe
rause a substanual proporuon of par
uapatng students were economicalh
disadvantaged or from an ethnic mi
nony Of the B studies, 6 found tha
arhievement for disadvantaged or m
nonty students increased shghtly as
pupil-teacher ratins decreased (Fetters
and others 1968, Mayeske and others
1969 Walherg and Rasher 1974 Wal
beerg and Rasher 1977 Manviland Tee

Tennessee’s Project
STAR is a four-year
study involving
some 6,900 pupils
in about 350 classes
from kindergarten
through grade 3.

panimen: of Eduranon 1978, Edmaonls
and Fredericksen 1979)
Current dara from Project STAR inds

cate that at the end of 2nd grade minor li

ity students in classes of about 15 s
dents did subsanually better  than
minarity students in classes of about 25
students The effea sizes on standard-
ized 1ests were + 33 in reading and
+ 35 in mathermaues The data also in:
dicate thar 127 percent more minonty
students in the smaller dlasses than in
larper classes passed the reading pos-
tion of the Tennessee basic skills test
and 99 percent more passed the math-
emarics pomon (Achilles. Bain, and Finn
1990)

Acadermic ahiliny of prygnfs Ten of
the K-12 studies in the related cluster
analvsis included teoh academic amk
ity and grade level of students The
hmited dara from these studies andh

cate that students of less abiliry achieve |

more an saller classes. but the e
dence s mxes] concerning stuedenis of
average or higher abiline OF the 2
stuedies an the K4 cluster. 1 study
(Mazarcas 1981 found that belowav
crage pupils in non-Titde 1 oschoaoks
achieved more o reading in smaller
classes but that average and above:
average  pupils  achieved more in
larger classes In mathematies, below.
average and abeove-average students in

CTule 1 schools did beuer in larger

classes. average ability students dad
better in smaller classes

The ather study (Whitungton and
onthers  1983) found  significant aum
provement in both reading and math.
ematics when lower achteving I
grade pupils were taught in classes of
15 pupils rampared with < lasses of 25
pupils

O)f the 2 stuchies (n grades -8, 1 study
(Summers and Wolfe 1979 found thar
pupils who scored low on tests of basic
skitls were negauvely affected by classes
of 2816 33 puptls compared with classes
of fewer than 28, all groups of pupils in
the study were negatively affeced 1n
classes of 34 or more The other sy
Menniti 1964)  found  achievement
gains varied among smdents of differing
ahility levels

Of the 6 stuchies in grades 9-12 2
indicated rthat smaller classes can be
benehcial to low-achieving students, at

Current data from
Project STAR
indicate that at the
end of 2nd grade
minority students
in smaller classes
did substantially
better than minority
students in

larger classes.

least an the areas of English and wru
ing skifls (Smuth 1974, Summers and
Wolfe 1975) The other suachics re
ported varied results amaong students
of diffening abilimies (Engstrom 1963
Jeffs and Cram 1968 DeAngehs 1977
Beditz 1983

Ciass Size and Studcent
Behavior and Attitudes
The 15 studies in our cluster analysis
dealing with the relationship between
t lass size and student behavior or atg
tucddes in all grades (K-12) yvielded 17
compansons Seven of the compan
sons found more positive student am
wudes and behavior in smaller casses
andgt 10 found no difference (see g 4)
The studics in the grade K-3 custer
show the most favorable relationship
berween smaller classes and  posiive
student atutudes or behavior, with 4 of
the 6 swudics fivonng smalier classes In
grades 4-8, 1 of the 3 studhies idenufied
2 positive relationship between smaller
classes and stwudemt attitudes, 2 studies
found no difference In grades 9-12, 2 of
the 8 studies found student atdtudes w
be more positve 1in smaller casses,
while A found no difference
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| smaller and larger classes (Fox 1907

Class Size and Teaching
Practices

Of the 22 studies in the teaching prag-
ttees cluster in grades K-12, 13 studies

smaller classes than larger classes

. A s ]
e e . e
Grade Nuswber oy g i Fowact oF Attitwde la:t
Level of Stwdiies S it e L0 LA ;
4 ¥y 1,-"_ WH,; : I.'M_
S - BET T,
*-3 6 | <tvior and Fieiieg 1572
Buczek 1981
(67% favoring
smalf)
o 3 Taylor and Fleming 1972
Wright and othess 1977
(31% favoring .
small) _
12 . Hashelt 1964
(25% favoring ‘ M‘G‘!"m
smalf) Scok 1972
Ward 1576
Source: Adapted from Rebinson and Winebols 1986,
} Studies linsed in more than one cell indicate that the study reporied class size comparisons for mare than one grade level

fbund mare favomable practices in

Fight of the 9 studics that used the
Indicators of Quality or similar obser-
vatinnal instruments to assess differ
e¢nces in teaching practices and class
room chimate found praciices and
thmate more favorable in smaller
¢ lasses (Vincemt 1968, Coble 1969, OF
st 1971, Auerbacher 1973, Newell
1954, Richman 1955 Whusite 1955,
McRenna 1955 One study  (Pugh
1965) found no significant diference
Many of these studies were cnticized
for their use of obsenanonal instru-
ments their critics considered biased
i favor of small classes and for includ:
ing practices that had not been vahe
dated as cffective in improving student
feaming (NESDC 1979)

Nine other sudies also used direa
classroom obsenvaton of icaching prac-
tiees bur different opes of assessment
instruments  Six found no significant
diferences in teaching practices in

Haberman and Larson 1965, Bernsicin
1973, Smith 1973, Yeanv 1976, Wnght
and others 1977 Three found teachers
in smaller classes using more desirable
pracuces (Taylor and Fleming 1972
Manos 1975, Cahen and others 1983)

Bourke (1986) found that some teach:
g practices were different in smaller
classes, but he did not find any increse
in the individualization of instruction in
the smaller classes

The initial effects of
class size reductions
may not be
sustained in
subsequent years.

Mamv teachens whose Jasses hawe
bueen reduced. even by sutwiantial nume |
bers of students, do nox change their |
teachung techniques to take advanage of |
the smaller classes For example, in ther |
wuyear experiment! study in Toronio,
Wright and others (1977 reponed that a
suhstaniial magorin of teachers whose
classes had been reduced from 3710 16
pupils said they had given more indinad
uvalzed anention 1o siudents and had
made changes in classmom manage-
ment, pupil evaluanon, and classroom
layout when working with  smaller
classes Howvever, these teacher-reporn-
od changes i reaching  procedures
were not found in classroom ohsena
nons by the rescarchers

Jarvis and others (1987 evaluaied the
et New York Cin expenmental
study that reduced  Ist grade classes
from 26 10 10 pupils “Although it was
expeaad thar the reduced<class swe
would permit 1cachers o prvide more
small group and individualized instrucc
non in all curmiculum arcas,” they re-
ported, “no meaningful differences in
the amounts of small group and indnvid-
ual instruction were obsenved between
program  classes and | comgparison
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- sustained long-term
effects with the

| tnrs had a bearing on the expenment |

| their effects on student achievement
| For cample, in his studies. Blonm

| schaols classes © However, several fac-

lack of classrooms, late notification of
experimenial schools, quick hiring of
addiional teachers (many  inexpen:
enced}, and no spedific training or help
for teachers in using technigques appro-
priate for small classes

Class Size and Learning
Interventions

Soveral researchers have examined dif-
ferent learning intenventions in terms of

119%4) held class size constant and var-
icd instructional methnds and other far-

A recent study by
Pinnell, DeFord, and |
Lyons reported |

one-to-one tutoring
techniques of
Reading Recovery.

s in an effort o rase siudent learning
n classes of 30w marnch the levels of
learning that he and his coworkers
achieved with onetoone  tonng
Through  onetoone  wtonng,  they
raised studlent leaming levels 2 sigmas’
{2 standard deviations) above the level
of pupils taught by conventional meth.
ods in classes of 30 pupils By using the
feedback-correqive 1echnigues of mas
tery learning in classes of 30 pupils, they
raised student achievement 1 sigma”
abrve the lovel of pupils aught in
classes af 30 using convennonal teach:
ing methods Bloom concluded  thar
even m classes of 30 pupils, large num-
hers of ieachers  can use the feedback
corrective procedures iof mastery keam
ing| toy get the 1 sigma effect 'in student
leaming (p 6)

In an examinaunon of nearly 3000
sluches  of educational intervennons
and therr relanonshups 1o educaunnal

| productivity. Walberg € 1984y found thar

class size reductions showed the small
et pomitive effect tefferr ave 4 005 on

| student learning of some 35 inenven
| wons stucdied The instructinnal meth.

orls found s have the largest effieas on
learning were remnforcement (+117)
atceleratton (+100), reading traiming
{4+ 97) and cues and fecdback (+ 97)

Walberg pointed out thar 2 of the 4 |
| highest

ranked interventions  (rein
forcement and cues and  feedback)
were components of Bloom's mastery
learning

Stavin (1989, 1n applying the re
atilts of his class size bestevidenoe syn
thesis o Chapter 1 programs cues-
rioned whether Chapter 1 funds should
be used in schonbwide projecs o ree
durt: class size and what the opumum
rlass swe s for Chaprer 1 pullowr prov
grams  He concluded that research
would not justfy reliance on class size
reductions alone as a maans of improv
ing the achicvement of low achicvers In
answering the second question, Slavin

| stated. “Leaving aside the question of
| wostefentiveness, presading low achicy

ers with oneto-one o for some
poron of thewr schoob day is probably
the most effective instructional suategy
we have (p 255) A recent study by
Pinnell. DefFord. and Lyons (1988 re.
poned sustained long-erm effeas with

the ane-te-one tutonng weehnigues of
Reading Reconveny This cariv intenen
ton program, directed at the 20 per
cent of I graders having the mas
difficulty learning to read, requires spe
crally tramned weachers v wor pupils
individually for 30 minutes every day In
an average of 14 weeks, aocording o a
lemgituchnal stucy conducied in the Co
fumbus, Otuo, schools, three-fourths of
the bowom group of studentss were
brought up w the average reading
level of their classes Most imporan
the  reachng gains were sustaned
through the 3ol grade e ithbeet lunher
InteTveniion

Class Size and
Cost-Effectiveness

Some rescarchers have attempied
meastre the relanve cost effes tiveness
of imprewving student learmning by i
school  distert spending addimonal
amounts of money o upgrade speafu
learning intenventons Reporing it
i O output measures of pupil perfor
mance i Boston elementary schioals
Kavzman ¢ 1971 foud that differens o
in school pugmbieacher ratnos of 14w
1 andd 3110 1 did not sapnificanth affece
pupd ohseverent n readimg and
mathematics He voneluded that ex
penchiures per student are weakly re

|
lared 1 student performance  because

many expensive resources. hke small
classes or new buddings, have Linle
impact on fearming (p 171

Later. Heim and Perl (1979), usimg
data from 63 achool districts 0 New
York, compared gans i sidenn
achievement when per pupnl expen
ditures were increased i $ 100 incie
ments [or each of 4 types of iImprove
ments (1 reducing the pupil-teacher
ratin, {2y increasmyg wacher degree
status. C4) ancreasing wacher expen
eace, and (1) increasing prinapal de
gree sty OF the 3 wacher-related in
pronements, onky reduction i class sz
wis found 10 have a systienute impact
on student achievernent an the K-2 grade
level In grades 35 all 4 Bcors ap
prared 10 yield improvements in read
ing achwevement e vared in cose
effecriveness The most cosreffeonve
impraverment was found v be upgrad
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| ing the degree starus of principals (14

percentile point gainy, followed by
upgrading teacher degree staus (9
percentite  points). lowering pupil
reacher ratio (1 percentile point), and
increasing teacher experience (07
percentile}  In anthmeuc achieve:
ment, only the principal and teacher
degree status inputs appeared o
vield any real improvement

Using a2 computer model. Levin
Glass, and Meister (1984 tested the
relauve cost-effectiveness of adding
$100 per student for each of four
interventions (1) lowering class size

{03510 30, 30 0 25 25 10 20, and 35 w

20y (2) wionng (peer. adult, and com-
binaunns of both). 3) computer-as-
sisted instruction ( 10-rminute daily ses-
sinn), {4) increased instructional time
(30 minutes a day per subjecty They
found peer tuianng, in which upper
clementary students witored pupils 1in
lower grades, 1o be the most cost
effective of the four interventions Peer
tutoring was about 4 times as effecuve
in improving pupil achievemnent in
mathematics (effec size. 4+ 46) as re-
ducing class size from 35 to 20 pupils
(+ 11) Computer-assisted instruction
7+ 10) shoowed about the same effec-
uveness as reducing class size in im-
proving mathematics  achievement
while increasing instructional time by
30 minutes a day had the smallest

| effect (+ 03) per unit of cost In im-

proving reading achuevement, the ef-
fecuveness of peer tutoring (+ 22
was followed closely by computer-as-
sisted instrucuon (+ 19; and by in
creasing instrucuonal time 4+ 12)
with class size reducuon (+ 08 the
least effecuve

Recently, Stern (1987) examined
achievemnent data of pupils in grades
3 and 6 1n Califurnia schools related
to teacher salary data and conirotled
for sociceconomic characterisics He
found achievernent 10 be positively and
significantly associated with teacher sal-
ary levels but not positively associaed
with teacher-pupil rdo. The author con-
cduded that raising tcachers salaries
would be more cost-effective in improv-

| ing student achievement than reducing
| class size in grades 3 and 6

Reductions in class
size have small
positive effects in
comparison to many
less costly
interventions.

i Making Decisions about
i Class Size

| Although class stze reducuons are of-

ten proposed as a way 10 improve
student leaming, research does not
support the expectation that smaller
classes will of themselves result in
greawer academic gains for students
The cffects of class size on swdent
learning varies by grade level, pupil
characteristics, subject areas, reach-
ing methods, and other learning in-
ierventions To enhance the possibil-
ity of increasing student learning by
reducing class size, research inde
cates thai class size reductions should
be argeted to specific groups of pu-
pils for specific purposes and tha
teachers should receive the training
and resources they need 10 make the
mast of the learning opportunites in
smaller classes

Cerainly, class sizes should be within
reasonable ranges in which the mast
cffectve teaching and leczaming can ox-
cur Bur in terms of increased pupi
leaming. rescarch evidence does not
justify an absolute miation on ¢lass
size or small overall reductions in class
size: or pupil-teacher rados as a maner of
general palicy in isnlation of the many
other faoms involved O

‘Glen E Robinson and James H Wine-
bels, Class Size Research A Reluted Cluster
Analysis for Decision Making Arlingion,
VA Educztinnal Researth Service 1986
222 pp

‘Note The studies in Figure 1 are
grmuped according o their gemeral or
overall findings regarding class size effents
In cases wheee multple-subjea-studies re
paorted findings 1n a subject area that off
fercd from the general chassification of the
study. the exceptinns are noted in the texy

Editor’s Note Space hmitations prevent
inclusion of the lengthy hist of references
accompanying this arucle The basic refer:
ences are available in Robinson, GE and
JH Wittehols, Clas Size Research A Re
lated Cluster Analysis for Decision Making

Arlington, VA Educatomal Research Ser- |

vice 1986 222 pp A list of the full cilanons
of all references in the aridle is availahle
upon request from the author i the ad
thress below

Glen E. Robinson s Presivent and Enres

tor of Research, Educatinnal Research Ser
wice, 2000 Clarendon Blvd | Athingron. VA
22201
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