-

ED 291 527

AUTHOR
TITLE

PUB DATE
NOTE
PUB TYPE

EDRS PRICE
DESCRIPTORS

I IDENTIFIERS

ABSTRACT

DOCUMENT RESUME

PS 017 215

Vanble, Mary Ellen; Gilman, David Alan

A Study of the Relaticnship Between Class Size and
Achievement.

Mar 88

40p.

Reports - Research/Technical (143)

MF01/PC02 Plus Postage.

*Academic Achievement; *Class Size; Grade 1;
Mathematics Achievement; Meta Analysis; Primary
Education; Reading Achievement; Small Classes;
*Teacher Student Ratio; Teaching Methods
Indiana; *PRIMETIME

This study examined the relationship between test

results of students in PRIMETIME first-grade classrooms in Indiana,
and the Smith and Glass (1979) class size/achievement model. The
class size/achievement model shows the results of a meta-analysis of
research on class size which indicated that as class size decreases,
achievement increases. The PRIMETIME project reduced the
student/teacher ratio in first grade classrooms to l4:1. The current
study examined 10 sets of data collected from over 2000 first—-grade
classrooms. Only 3 of the 10 studies examined reported a positive
relationship between decreased class size and increased achievement
scores. The conclusion of this study is that reduced class size is
necessary, but not sufficient, to increase achievement scores. The
roie of teaching methods in small classes as a factor in increasing
test scores is discussed, as are other contributing variables which
may have affected achievement scores. It is recommended that
PRIMETIME be continued, but that teaching methods and materials in
smaller classes also be changed to increase achievement. (PCB)

khkkhhkhkhhkhhkhhkhhhhhhhhhhhhhhrhdhdhhhrdhhhhhrhhdhidhdhkdhhhdithdhkhhhhkihhhktid

* Reproductions supplied by EDRS are the best that can be made *
*

from the original document. *
hhkkkhhhkhhhhhhhhhhhhkhhkhhhhhhkhhhhkhhhhhhhkrhkhhkhhhkhhhhhhdhhhhkhhkhkhhhkhhhhhhkik




Aruitoxt provided by Eic:

ED291527

U.S. DEPARTMENT OF SATION

Ottice of Ed k:

EOUCATIONAL RESOQURCES INFORMATION

CENTER (ERIC)

© This document has been reproduced as
recewed tom the person Of Ofganizaton
onginating it
Minor changes have been made 10 1mprove
reproduction quahly

o Points of view of Opinions statednthis docu
ment do not Necessanly rePresent othcial
QERI position ot pohicy

A Study of the Relationship Between
Class Size and Achievement

by

Mary Ellen Vanble
and

David Alan Gilman

Indiana State University

“PERMISSION TC REPRODUCE THIS
MATERIAL HAS BEEN GRANTED BY

Dond A
G \ynan

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)."

March, 1988

BEST COPY AVAILABLE




Abstract
The purpose of the study was to examine the relationship

between PRIMETIME test results and the Smith and Slass class

size/achievement madel. Ten sets of data fr&m schoals throughont

Indiana were rveviewed. The conclusion of this review was that
the relationship hetween test scores and class size was hnot the
che proposed by Smith and Glass as shown in their model. There
appeared to be other contributing factors to increasing achieve-

ment scores.



Faor +the past decade, rclass size has been a ‘g issue 1in
education. Teachers and parents have the belief that students
learn move 1f the student/teacher ratlo;is below 20:1.  CTommon
sense says that students will learn nore if the student/teacher
ratio is kept low, but does more learning really oocur™ If the
student/teacher ratic is below 20:1, are the student achievement
scares higher™

Since many researchers have conciuded that by reducing class
size achievement scores increase, state education departments
have decided to budget money specifically o reduce class size.
This 1is usually done co maintain a 20:1 or lower student/teacher
ratio. Indiana is one state that has decided to spend millions
of dollars to implement FPRIMETIME into the schools systems as &
way of improving achievement scores.

Robert D. Orv, Governor of Indiana, and Harold H. Negley,
former Superintendent of Fublic Instruction, proposed the FREIME-
TIME project, which was implemented in the state as an enperiment
in 1981. The twxs year project was implemented in 24 kindergarten

through second grade classes in nine schools across Indiana  and

reduced the student/teacher ratio to 14:1. The project was
reported to be successful after twx semesters as the students
exceeded novrmal achievement in both reading and math. The sucz-

cess of this experimental project resulted in FRIMETIME being
implemented in all first grade classes in Indiana +in  1984-83.
(Sava, 1984) Was the increase in achievement scores related to a

reduction in class size or were there other factors?
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FRIMETIME’s basic assumption 1s that to be effective in
thereasing .academic achievement, class size must be reduced in
the primary agrades. (Sava, 1384) Therefore, FRIMETIME’s thrust to
date has been designed to identify and ;emedy learning problems
in first through third grades. The Indiana Department of Fublic
Instruction Report (1983) claims there is evidence that smaller
class size will show puositive effects.

On  the contrary, Educational FEesearch Reoeview (1378)  pub-
lishe its rveport on the relationship between class size and
achievement and reported inconclusive evidence boetween class size
and achievement. In fact, the results of their study did not
indicate that there is an optimum class size for 31l agrade
levele. The study did show support that smaller classes 1n
reading and math are related to increased achievement for primary
children of lower academic ability as well as socially and
economically disadvantaged students.

Shortly after the ERS report was published, Smith and Slass
(Glass, Lahan, Smith and Filby, 13979) undertook a four months
literature search and turned up nearly 80 studies on class size.

The studies dated back from 1900 and inviolved more than 900,000

pupils. From this literature search, many comparisons were made
af the achievement test results. After tabulating all the re-
sults, the wconclusion was made that as class size decreases

achievement increases, particularly wheh class size falls below
the 2Z0:1 stuagent/teacher ratio. Only a small difference was

found between classes of 20~40 students. Therefore Smith and

Glass developed a class size/ achievement model showing the




results of their meta—analysis. (See Appendix Al Smith and
Glass’s findinags were favorably accepted by many educators  who
wanted to believe that decreasing class size would increase
achievement.

Supporting this finding, Wexler (1980) stated that re-
searchers sugaest in their findings that "smaller class size does
significantly increase learrning——particularly when the teacher
takes full advantage of the opportunity to d; more with fewer
pupils.” Wexler also added that "yhen freed from constraints of
large classes, some teachers mwade good uee of the added time and
space available. Increased student achievement was nobted in all
the smaller classes.”

However, ERS (1380) was skeptical of the findings of the
Smith and #Elass study. Their skeptism centered around the
following points:

1. Only 607 of their studies showed significance.

Z. Several of the claims made were not suppovited.

3. Smith and Glass said pupil achievement was not in—

fluenced by subject taught, direction of instruction,
IR and type of achievement measure.

4. Irany of the studies were not used in final recommenda-
tion and the ones that ere used were not repregenta-
tive of typical class,[ztg. secondary classes, small
tutorial classeiﬂ

ERS (1980) maintains that “"reducing class sice alone would
not increase pupil achievement." ERS found that if teachers use
the same methods in smaller class as in larger class{ there would
be no benefits derived. Alsz, at the primary level, evidence
sh?ws that smaller classes produce higher achievement in  reading

and math 1if students remain in small classes for twoa or more
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consecutive years.,

Not  all studies show a positive relationship between class
size and achievement. In a later study, Hallinan and Sorensen
(1983) «concluded that class size and échievement is not  the
issue. Their claim is that "in classes where teachers employ
whiole-zlass instruction, class size has no significant effect on
leart ng. In classes where students are ability —arouped for
instruction, aroup size rather than class size affects achieve-
ment with students in larger ability groups learning less  than

those 1n smaller ability groups.” They conclude that class sice
has no effect on achievement in classes of between 23 and 36
students. .
As far back as 1366, articles were written about class size.
Cohen (19667 suggested that aone teacher did not have a high
enough  eneray level to give each child the individual attention
necessary for high achievement when the student/teacher ratio was
high. Cohen states that "class size must be so determined that
each individual can receive from the teacher that share of  emo-—
timnal and cognitive attention which is a necessary ingredient of
his growth as an independent, fully responsible learner who will
in time become his own teacher.'" Cohen suggests that more is
involved in the student/teacher rvrelatiocnship than mere presence.
Viewed another way, Cacha (13982) reported that the ERS found
£hat efficient «class sizes are & product of many variables,
including subject area, nature and nhumber of students in class—

room, nature of learning, availability of material and instruc-—

tional methods and procedures used.
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However, Arlene Silberman (13978) concludes that “"teachers

tend to teach the same way to ten students as to 20 or 30."  Down
(1373) says that class size makes less difference than quality of
teaching.

Just how important is clasg sizce in rel#tianship to achieve—
mentT Does lowering the student/teacher ratio increase learning?

If the Swmith and Glass model is in fact corrvect, PRIMETIME scores

in Indiana should increase as class size is decreased. If the
educators  who  think that more is involved than just decreasing
class size to increase achievement, then there will S+ no re-

lationship between the Smith and Glass model and  achievemsnt
scares in Indiana.

Statement of Froblems
HSeneral Statement of the Froblom: Does class size affect first
arade students’ academic achievementsT
Specific Statement of Problem: Does reducing the class size
increase first graders reading and math scores on the achievement
testag?
Hypothesis: The relationship between test scores and class size
is hot the one proposed by Smith and 1Glass as shown in their
mocel .

The information studied invodlved the results of ten sets of

[1d

data involving over 2000 first grade :-lasses. The class sic
ranged from four in the smallest class to 42 in the largest. The
schools were from different areas in Indiana and from different

corporation sites. Each of these classes were tested in 1'384-B8B5,

w




after FRIMETIME had been in effezt for one year. DConsidering all
khown variables, no differences were nﬁted about the subjects as
a aroup and individual differences were assumed to be normally
distributed.
Frocedure

The tests administered to the students which measured math
and reading achievement were: | Iowa 400, Iowa 300, Metropolitan
Achievement Test, SRA Achievement, Stanford and Gates-Maclinitee.
Class size and teshs scores were given for each.set of scaores.
The results from the sets of data given in the studies were
plotted on graphs and compared to the Smith and Glags model.
Fresults

The results of the math and reading achievement scores of
the ten setg of statistical data are as follows:

Study 1i: Two hundred ninety—-five first grade zlasses with over

5300 students from throughout Indiana, <lass size 11-30, were
aiven the Iowa 400 test in reading and math. The researcher
concluded  that no significant relationship between the Iowa 400
test and the Smith and Glass class size/achievement model exists.
(See Appendix B)

Study 2: Fifty-nine first arade classes from a suburban gchool

corporation in northern Indiana, «class size £-30, were given the

Iowa 400 test in reading and math. The researcher Concluded that

no  significant relationship between the Iowa 400 test and  the

Smith and GSlass =class size/achievement model eXists. (See

Appendix 12D

Two hundred ninety-eight first grade classes from the

Study 3:
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Indianapolis public schools, class size $4-08, were given the Iowa
400 test in reading. The researcher concluded that a significant
relationshin between the Iowa 400 test and the Smith and 1Elass
class size/achievement model exists. CSe; Appendix D)

Study 4: One hundred ninety-seven first qrade classes from
Indiana schools, class size €-27, were given the Iowa 300 test in
reading a&d math. The researcher concluded that no cignificant
relationship between the Iowa 400 test and the Smith and 1EGlass
class size/achievement model exists. (Sce Appendix ED

Study 9: One hundred ninety-nine first grade clazses from public
schoxls in Indiana, were given the Iowa 300 test in reading and
math. The researcher concluded that no significant relationship
betwzen the Iowa 400 test and the Smith and GSlass class
size/achievement model exists, but there was insufficient data to
araph the results.

Study 6&: Ohe hundred ninety—-five first grade classes from rural
Indiana, «lass size 12-43, were given the Metropolitan Achieve-
ment test in reading and math. The researcher concluded that no
sighificant relationship between the Metropolitan Achievement
test and the Smith and Glass class size/achievement model existe.
(See Appendix F)

Study 7: Seven hundred twenty—two first grade oclasses from
throughout Indiana were given the Iowa 400 test in reading and
math. The researcher concluded that no significant relationship
between the Iowa 400 test and the Smith and 15lass ‘class size/

achievement model exists, but there was insufficient data to

araph the results.
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Study 8: The y<ar before FRIMETIME, over 800 first agrade classes
froan  throughout  Indiana were given the following tests:  Iowa,
Stanford, Gates—MacGinitee, Metropolitan and (occal competency
tests. The following year, when FEIME%IME was instituted, over
860 first grade classes from the same schools were given the same
tests. The researcher concluded there was a signi ficant
difference in the recsults of the tesks and as class size de-
creased achievement increased.

Study ¥: Forty—-nine first grade classes from schools in Indiana,
class size 1435, were given the SFA Achfevement Test in math and
reading. The researcher concluded that no signficant relation-
ship bztween the SRA Achievement test and the Smith and Glass
class size/achievement model evists. (See Appendix &)

Study 10: First and second grade classes from Crestview Frimary
Schools were given the Metropaolitan Achi vement Test. The report
indicated there 1is a significant relationship between the Iowa
400 test only in second grade math when compared to the Smith and
Glass class size/achievement model, but there was insufficient
data to agraph.

Only three of the ten researchers rvreported a significant
positive relationship between decreased class size and increased
achievment scores when compared to the Smith and Glass model.
Therefore the hypothesis that the relaticnship between class size
and achievement scores is not the one proposed by Smith and Slass
nust be accepted.

Discussion

Feduced class size is necessary, but not sufficient, to
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increase achievement scores. Teaching methods may alss be  an

important factor. The rolec of Leaching methods in increasing
test scores in small classes 15 discussed. Tnese include
individualizatiaon, hands—on  expericnces, more planning by

teacher, positive attention, curriculum change, teacher attitud.,
learning centers, and oral activities.

The one obvious assumption that administrators and parents
have when class size is decreased is thal the teacher will  give
fipoey ¢ individual attention to students. Thie is only  an
assumption. Many teachers use the same methods in teaching small

classes and large =zlasses. To increase achievement scoves, the

teacher must spend more Lime in a 1:1 situation with each
student. Utilizing an individualized reading program requires &
weekly conference with e¢ach child of at least ten minutes.
Having small group activities provides more time for  individual
attentice by the teacher. Alsao, hands—on activities can be pro-
vided o children in smaller classes as thare is more time and
zpaze available.

recard  keeping and paper arading time i35 reduced as olass
sizre is reduced. This frees the teacher to do more planning for
individualized activities, plus mak%ng prescription exersisss for

.

those students who need specializes attention in certain areas.
Discipline problems shaulﬁ be reduczd as the class size

decreases, so classroom disrupticns should be hept to & minimum.

Since the sclassroom teacher has more time to spend with  each

child and each individual group, discipline praoblems should not

bean issue.
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The «curriculum and materials provided ta2 the FRIMETIME
teacher may be the same as that used for large classes. These

materials rcan be a guide to be used in skill development, but

)

should be adapted to the small class. The basal reading series
are used throughout the state. They should be used as a guide,

but more time should be spent in uninterrvupted sustained silent

reading time and in  individualized and language experience

activities. fieading ig learned through practice. Therefore,
much printed material sheould be available for the children to
read in the classrooms: children’s bools and magazines, poetry,

riddles, games, and newspapers.

All of the class size research stated that teachers prefer
small «classes. Teachers have a higher energy level with fewer

children in  the room and thus have a more positive attitude.
Teacher attitude affects the environment of the class and a
positive teacher attitude can reinforce individuality and faster
a good sel f-imags. As a child’s attitude is improved, achieve-

ment should increase.

Learning centers can provide information about many
different subjects in a classroom. If the number of students in
a rclass room is kept low, there is enough physical space to use

learning centers. Science, sacial studies, language and math can
all be introduced in non-threatening ways to children though the
use of learning centers. These centers can lead to a desire to
learn, and ultimately lead to higher achievement scores.

Teachers of large classes use many work sheets and workbooks

as-a way of keeping the students busy while giving individualized

10
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or  agroup  attention in a certain subject. The use of a large

number of worksheets and workbooks could be eliminated as  the
class sice decreases as this is busy work without a purpose.
Work sheets are considered by many taibe the "junk food" of
educzation. Oral individual and group activities can be used as
an alternative to wark sheets.

Writing is a tedicous skill for children and the frustration
level is reached quickly because penmanship, arammar, spelling
and sentence structure are stressed. Teaching writing can be an
agrecable activity if.the teacher employs the semantic mapping
approach, which encourages individuality and creativity in a non-
threatening way. Since this method of teaching writing requires
oreparation  time and individual attention, it usually cannaot be
incorporated in a class with a large number of students.
Conzlusian

There are cther ocon*-ibuting variables which were not
accmunteg for in the data reviewed by the researchers aof the ten
studies reported in this paper. These variables may affect the
achievement scores in particular classes. No explanation  was
given Tfor the wide range of class size numbers within a parti-
cular school, e.g. 6-230. Were these all classrooms of  normal
children? It seems unlikely that a school would have four  stu-
dents in one class and 18 in another.

A small class (6-8) of physically handicapped students, in

all probability, will score higher on an achievement test than a

small «class of emctionally impaired students. This should be
evxpected. These classes should not be equally compared.  Also a
11
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school  in an upper incaome family area will show higher achieve—

ment scores than ohe in a lower income family area. When  com—
paring scores, this should be noted. If pre and post test scares
were compared, the lower income family children may show a larger

gain, but still have lower achievement scores than children in a
upper income area. Ability grouped classes within a particular
schiool should also be noted.
recommendation

PRIMETIME should be continued in Indiana. EeQuced class sice
is necessary to produce higher achievement gcores, but not
sufficient by itszlf. Smaller class sizes can produce higher
achievement scores if teaching methods and materials are changed.
If FRIMETIME only makes teaching an e¢asier job because of less
paper work and less preparation by the teacher, no gains will be
made. Workshops, conferences, special classes, specialist assis-—
tance, inservice meetings, principal guidance and expsit curr-
iculum development should be made available to all teachers sa
that new techniques are implemented in all classrooms. Achieve—

ment can be increased. Indiana should prove it.

-

t.a
[ NS
an




Feferences
Cacha, F. E. (1982, Fall) "The Class Size and Achievement
Controversy." Contemporary Eduzation, Val. 34, Noo 1,
pp. 13-17.

Cohen, D. (1966, September) “"Dependency and Class Size.
Childhood Education, pp. 16-13.

Dowry, A. &. (1973, November) "Does Zlass Size Make a
Difference?" Instructer, VYoi. 89, p. 22,

Educational Research Service (1978, D¢ ember) "A Summary
of Research on Class Size." The Education Digest. pp.
2628,

Educational FResearch Service (1980, December) "Class Sice
Fescarch: A Critique of Recent Meta—-édnalyses." Ehi

Delta Eappan, pp. Z39-Z44.

Elass, G. V., Cahan, L. S., Smith, M. L. and Filby, M. N.
(1979, April-May) "Class Size and Learning——New Interpre-
tation of the Research Literature." Todayls Education,
Val. 68, pp. sZ-44.

Hallinan, M. T. and Sarensen, A. E. (1985, November) "Class
Size, Ability Sroup Size, and Student Achievement."
American Journal of Education, pp. 71-83.
Indiana Department of Fublic Instruction (1282-83) "What Is
Froject FRIMETIME?"  Indianapolis Division of Curric
culum, (ERIZ Document Feproducticon Service No. ED 233

765) pp. 1-1%Z.

Sava, S. G. (1984, September)? "FRIMETIME in Indiana."
Frincipal, Yol. €3, p. 64.

Silberman, A. (1978, O:ztober) "A Guestion That Haunts
Teachers." Instructor, Vol. 88, p. 38.

Wexler, H. (1980, May) "What Happens in Smaller LClasses.”

Vol. 16, p. 13.




AFFENDTI X

Farocsntile Fanks

K]
i
l

T -

T
-
1

-




Nt

=

e hisvemn

]
{4




S
L

-
67

rement
[~
|
--"h___
- ra

_F.‘

~-1
|
T
¢

-t

Feading Achiev

Reoading Achievernent

=
s
a2

F.-‘

!

o
-
(=

22




Appendix C° Math Achievement
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Appendix C
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Appendix F Reading Achlevernent Scores
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Appendix B Math Achlevermnent Scores
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