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COOPERATIVE STRATEGIES IN SECONDARY MATHEMATICS AND SCIENCE CLASSES:
THREE COMPARATIVE STUDIES.

INTRODUCTION

The three studles belng presented 1In this sesslion represent the
efforts of three graduate students who recelved thelr Master's degrees
from the Department of Teacher Education of Mliami 'Inlveristy!s School of
Education and Allled Professlons. Graduateé tralning In the Schoo!l of
Education and Allled Professions requlires practical experlences, both
applled and +theoretical, In +the area of educational research. These
requirements are fulfilled by both course work In educational research
as well as the successful completion of an 1{Individually selected
research project which Is usually directed by graduate faculty from the
department from which the graduate studant Is recelving her/hls degree.
The toplcs of these research projects are usuaily obtalined from other
graduate course work that has speciflc content as Its focus. While | am
not a member of the Department of Teacher Educatlon, but rather of the
Department of Educatlional Psychology, all three of these papers were
completed under my dlrection. The explanation for this deviation from
normal procedures Is that +the focus of all Yhree papers, cooperative
pedagoglcal strategles, was obtalned from a course In classroom group
processes which all three authors took from me. 1| also am a frequent
instructor of cur more general educatlonal research course and firmly
believe that +these research experlences shotld be Important not only In
the professional development of our graduate students, but should also
be valuable contributions to +he education profession |In general.
Therefore, | belfeve the dissemenation of research findings (In the form
of publications and presentations at professional meetings such as this
one) to the general educatlional <ommunity not only lessens the
triviallty of graduate student research projects, but also enhances the
knowledge base of the professlon as a whole.

One of the more significant toplcs of the classroom group processes
course which | Instruct is the focus on three reward or goal structures
described as cooperative, Indlvidually competiiive and Individuallistic
and thelr effects gpon achlevement (classroom learning), affect
(sel f-~esteem), and Inter-perscnal relationships {Inter~racial
relationshlips and peer afflliations}. These contemporary technliques
have been developed by soclal psychologlsts and are quite well grounded
on sound soclal=-psychological +heories which are discussed In each of
the papers. For the most part, these cooperative strategles have been
developed to ald more effective learning 1In desegregated classroom
environments. The notlon of "desegregation™ would also Include
"malnstreamed” develicpmentally handicapped students. Thus, these
technliques also assume the wuse of classrooms which are heterogeneous
with regard to academlic ahlllitles of students. Al! three of these
papers compare, vith regard to achlevemnt, some varlant of a ccoperative
with elther an Individualistic or an Individually competitive goal
structure. For the most part, the samples represent intact classrooms
which the researchers nacrmally teach. Ms. Thomas'! study compares a
general mathematics classroom wunit taught with a cooperative strategy
that Is contrasted uIth a similar classronm which utflized an
Individualistic strategyv. Ms. Sosby compares two classrooms of remedl|al
mathematlics students who each recelve elther cooperative or
Individualistic stratejies at one time or another, a repeated measures




design., Both Thomas and Sosby wused a cooperative strategy called
Student Teams and "Achievemnt Olvisions which has been developed by the
American social psychologlist Robert Slavin. Ms., Zimmerman's project
focused on +two paralle!l high school biology classrooms, one which
recelved a cooperative and the other an (ndividually competitive
stragegy. Ms., ZImmerman's cooperative stategy was based on the Group
Investigation mole! developed by +he Israell soclal psychologist Shalomo
Sharan,

Lawrence W, Sherman,

Assoclate Professor,

Department of Educaftional Psychology
School of Educatlion and Allled Professlions
Miami University

Oxford, Ohlo 45056

513-529-6642




INDIVIDUALISTIC AND COOPERATIVE GOAL STRUCTURES IN HIGH SCHOOL
o
MATHEMATICS ACHIEVEMENT

MARY THOMAS AND LAWRENCE W. SHERMAN, Department of Educational
Psychology, School of Education and Allied Professions, Mlaml
Universl!ity, Oxford, Ohlo 45056.

ABSTRACT. Two high school general mathematics
classrooms were differentially taught a unit on percents,
cne wlith a cooperative and the other an Individuallistic goal
structure. A pre- post-test design with a three~-way ANOVA
analysls of treatment by +time within subjects was used.
Neither group was found to be significantly different from
each other on +he pre-test. Although both jroups obtalined
signtficant (p<.05) galns on thelr -post-test scores as
contrasted with thelr pre~-test scores, the cooperatively
goal structured ciassroom demonstrated signiflicantiy (p<.05)
higher achievement post-test scores than the Individuallistic
group. The data strongly support theorles concerning the
effectiveness and motivation assoclated with Inter-group
competition of small cooperating groups.

INTRODUCTION. The objective of the present study was to
experimentally replicate past findings regarding the effectiveness wlth
regard to achievement galns of a cooperative as contrasted with an
Individudalistic goal structured unit of instruction. Johnson (1979) has
described three classroom pedagogical strategles noted as 1)

Competitive, 2) 1Individualistic and 3) Cooperative. Cooperative group
strategles have been defined by Siavin (1982) as ",,.tnstructlional
methods Iu which students of all leveis of performance work together In
small groups toward a common goai®., He states further that every group
member Is rewarded on +the ",,.basls of the quallity or quantity of the
group product according to a fixed set of standards™ (p. 150). An
Individualistic structure 1Is one in which students are glven Individual
goals and by wusing a criterion-referenced evaluation students are
assligned Indtvidual rewards. Where as student Interdependence Is
required In the cooperative structure, students behave quite Independent
of each other In an Indlividuailstic structure. "The essence of a
competitive goal structure 1Is to give students Indlividual goals and
reward them by means of a "normative evaluation" system {Johnson, 1979).

I

The development and preparation of this paper was supported by the
Dean of the Graduate School and Research and the Dean of the Schooi of
Education and Allled Professlions,. This paper Is based In part upon 2
graduste research project by Ms, Thomas which partlaliy fulflilled the
requlirements for her Master of Education degres, Ms, Thomas Is &
presently teaching mathematics In the Ross HIgh School, Ross, Ohlo.
Requests for reprints should be sent to Lawrence W, Sherman, Department
of Educational FPsycho'ngy, Miaml University, Oxford, Ohlo 45056,




Siavin (1980; 1983) deilneates why certaln cooperative {earning
strategles Increase student achlevement as contrastad wlith other
cooperative strategles. He distingulshes slix major tvpes of cooperative
strategies on the interactive basis of two possible "task structures®
and three possibie "™incentive structures.”™ Out of 46 experimental
s~udles contrasting his six types of cooperative structures with elther
Individuallistic or competitive goal structures, he found that smail
group cooperatlive structures having the elements of group study with
group reward for individual 1{earning were +the most consistently
effective In improving achlevement. Two pedagoglical strategies which
fit this model are Studen? Teams and Achlevement Divisions (STAD) and
Teums Games and Tournaments (TGT). Out of elghteen studies examining
the effectiveness of small group cooperatlive structures as compared to
Individuaiistic and competitive structures In mathematics 'nstruction,
12 empioyed STAD and TGT. Eieven of these 12 studies significantiy
favored the STAMN/TGT treatments. Five other cooperative strategles
obtalned nro significant difference and only one study favored an
indlviduallstic strategy. None of the 18 studles used 2 midwestern,
predominantiy caucaslian, middie-cliass, rural secondary schooi sample of
iow &chleving students. The present study 1Is an experlimental
replication of past findings regarding the effectiveness of cooperative
as contrasted with Individuallstic goal structures 1In two secondary
general mathematics classrooms. Based on Siavin's (1983) discussion of
six different types of coope-ative structures, It was hypotheslized that
a cooperatively structured group wusing inter-group competition would
achleve greater than an individually structured group.

METHOD

SAMPLE AND TREATMENT. Two general mathematics classrooms taught by
two different teachers were utlilzed. The high school was rural,
midwestern, predominantiy caucaslan and middle-cliass. The freshme~ and
sophomore students taking *thls class were primarily low ac demic
achlevers. There was an equai distribution of both sexes "a both
classrooms and the median age was 15 years. Each classr .m was
differentialiy taught a 25 day unit of Instruction concerne wlth the
computation and Interpretation of percentages. The classre .. taught by
the cooperatlive structure (n=20) foliiowed the speciflicat uns described
In Slavin's (1980) Using Student Team Learn:ng handbook ,or Impiementing
STAD and TGT. The ciassroom [nstructed with the Individuailstic goai
structure {n=18) made use of Individual drlil ard homework exerclises as
well as teacher lectures and textbook assignments. Both ciasses used
criterion-referenced gradling systems.

DESIGN AND ANALYSIS. A control group, pre~test, post-test
quasl~experimental design was used to contrast the two Intact
classrooms! achievement scores (Cambe!! and Stanley, 1966). The same
teacher~made pre~ and post~test was glven to both classes elther p-lor
to the 25 days of Instructlion or at the end of the Instructional unit.
A three-way within subjects ANOVA (Time X Treatment wlithin sub jects)
with iepeated measures on the time factor was used t0 analyze the data.
Duncan muitiple range tests were wused iIn post hoc contrasts of the
groups' pre~- and post-test mean achlevement scores.




RESULTS

Evidence to support the rellablifty of the achievement test was
obtatned for +the post~test results of both classrooms combined. The
KR20 of .86 was considered highly acceptable. A statistically
significant (p < .001) Interaction between +reatment and time was
obtained (F(1,36)=18.62). As can be seen [n Tables t and 2

whereas nelther group was signiflcantiy different from each other on
the pre-test, the cooperative group obtalned signliflicantiy (p<.05)
higher achlevement on the post-test than the Indtvidualistlc group., It
should be noted that both groups demonstrated significant {(p<.05) galns
from pre~ to post-test.

Table 1|
Mean pre- and post=-test achlevement scores for cooperative and
Individualistic classrooms.

lassroom type pre~test post-test
mean sd mean sd

Cooperative {(n=18) 3.10 2.75 19.85 5.77
Individualistic (n=20) 3.33 3.68 12.89 5.96

Table 2
Three-way within subjects ANOVA of classroom type (cooperative vs
Individuallstic treatment) by time {(pre- vs post-test).

Source daf MSe

Treatment I 241.40 6.79
Subj. within treatment 36 .56

Time (pre- vs post=test) I 3283.43 249.32

Treatment by Time 1 245.18 18.62
Sub. by Time within Treatment 36 1..17

D1 SCUSSION

As predictad, the primary research hypothesls was conflirmed. The
data strongly support Stavin's (1980; 1983; 1984) positlion regarding the
effectiveness of +the incentive and task structure assoclated wlith
STAD/TGT, both requiring group study and group reward for Individual
learning. Deutsch's {1949) theorles regarding cooperation and
competition are the basis for Slavin's (1982) STAD/TGT models. Both
models require cooperation within competing groups (Inter=group
competition). This element of Inter=-group competition provides the peer
pressure as well as Incentive structure which has been hypotheslzed as
the primary motlivating force behind the effectiveness of the STAD/TGT
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model . The results agree wlth 'l out of 12 previous studles deallng
with simitar mathematlcs Instruc‘lon comparisons wnich Slavin {1983;
1984) has reported.

In concluslion, *two high schoc! general mathematics classrooms were
di fferentially taught a unit on percents ylth two pedagogical
strategltes: 1) @a cooperative and 2) an Indlividuallistic goal struc*ure.
While nelther group slignificantly differed from each other on a
pre=test, the cooperative dgroup demonstrated slignificantly higher
achlevement on the post=-test +than the Individuallistic group. Both
groups obtalned signiflicantly higher post-test achlevement scores as
contrasted wilth theilr pre=test scores. The data strongly support
Deutsch's (1949} theorles concerning tho effectivenass and motlivating
qualitlies assocla*ad with Inter-group competition among small
cooperating classroom groups. The ease wlth which STAD/TGT technliques
can be developed by classroom teachers {(Slawin, 1982), as well as thelr
effectiveness {(Johnson, et al, 1976) would lead one to conclude that
tevachers o©of gdgeneral mathematics and other discliplines should glve this
approach serlous and favorable conslidsration.
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COOPERATIVE LEARNING iN NINTH GRADE REMEDIAL MATHEMATICS CLASSES.

LAWRENCE W. SHERMAN AND SUSAN SDSBY (BA!RD), Department of Educatio al
Psychology, School of Education and Allled Professions, Miam!
University, Dxford, Dhio 45D56.

ABSTRACT. The purpose of this study was to test the
general hypothesls that a cooperative learning method of
teaching has positive effect wupon academic achlevement In
9th grade remedial mathematics students wlith learning
disabititles. The study used a rotational experimental
research deslign In two Intact classroom groups, n=11 and n=7
respectively. The Stanford Dlagnostic Mathematlics Test
(SDMT) was glven as a pre=- and post-test at the beginning
and end of the 26 week study. The experimental condlitions
made use of & modifled Student Teams and Achlevement
Divisions (STAD) approach (Slavin, 1978) and were contrasted
with conditions which wutillzed an Irdividualistic goal
structure Ilacluding class lecture, Individual seatwork and
homework . Criterion referenced evaluation was used In both
classrooms. The nu!l hypotheslis was tested at the alpha<.D5
level of significance using a two-way within subjects
analysis of covarlance, Mann=Whitney U and W/icoxon Signed
Rank tests. Statistically signilficant contrasts were
obtalned between the *wo groups?! SDMT pre- and pouvt-tests
which supported a hypothesis suggesting that cooperative
strategles are effectlve. Statistical signliflicance was
obtalned within groups when their pre- and post-test scnres
were contrasted wlth each other for each of the four unlits
of Instruction Indlicating that effective tearning had taken
place. These results are discussed wlth regard to the
small sample slzes of thess two classes and the partictlar
backgrounds, disabllities, and wmotlvation assoclated with
the students who were Inciuded In this study.

1

The development and preparation of this paper was supported by the
Dean of the School of Education and A'lled Professlions. This paper Is
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INTROOUCTION. Johnson (1979) and Johnson and Johnson (1975) have
described three possible management or goal structures by which
classroom Instruction nmay be accomplished. They Include the 1)
Cooperative, 2) Competitive and 3) Individualistic models of classroom
goal structures. Recent |lterature contributed by Kohn (1986a &1986b)
has been serlousiy critical of the role of competition In the classroonm,
and he has offered an aiternative which is cooperation. A number of
other researchers have also presented a great deal of evidence
supporting the positive effects of cooperative models of Instruction
(Bondl, 19823 Chandlier, 19803 Johnson & Johnson, 1975; Johnson et al.,
1984; Peplitone, 19803 Sharan, 19803 Slavin, 1982, 19833 Slavin, et al.,
1985). These views favoring the positive gffects of cooperation are not
new and most are based on the earller theoretical rationale of Oeutschls
(1949) seminal paper, "A Theory of Looperation and Competition.®™ 1In the
last 10 vyears there has been a proliferation of techniques by which
cooperative models have been applled to the classroom In a varlety of
different curriculum content areas Inciuding mathematics and the
sclences {(eg., Slavin & Karwlt, 1984; Okebukota, 1985; Johnson et al.,
1984; Sherman & Zimmerman, 1986).

The Jdea behind a competitive goal structure is that students are
given Individual goals and rewarded by means of a classroom-based
normative evaluation system. In a competitive structure 3 person can
attaln his or her goa! If and only if the other particlipants cannot
attaln +thelr goais: outcomes are personally beneficial but detrimental
to others. A cooperative Incentive structure has been described as one
where two or more Individuals aro In a situation In which the
task-retated efforts of any Individual helps others to be rewarded. In
a cooperative structure every group member Is rewarded on the basis of
the quallty or quantity of the group product according to a fixed set of
standards (criterlion~referenced or master evaluation). Slavin (1983)
has pointed out that the element of Inter-group competition can be
appliled to the cooperative goal structures (his Teams Games and
tournaments technique 1[s one example}. An Individualistic structure Is
one where students are glven Individual goals and by using a
criterion~referenced or mastery baced evaluation system the students are
assigned Individual rewards.

While some studles (e.g., Slavin & Karwlit 1984; Sherman & Thomas,
1986) have comparatively examined the effects of cooperative,
competitive and Iindividualistic goal structures on mathematics
achlevement specliflcally, none have worked withk secondary learning
disabled students experiencing severe difficlencles In basic mathematlcs
skills. One of the authors (Sherman, 1[1986) has previously made 2
comparative examination of these goal structures In an undergraduate
unfversity setting. The primary purpose of the present study was to
exam!ne the comparative effectiveness of a cooperative versus an
Individualistic gosl structure on mathematics achlevement in two high
school freshman classrooms In which students wero experiencing severe
deflicits in basic mathematics skills. From +he |lIteratura on
cooperative goal! structures a general hypothesis favoring the positive
effectiveness of cooperative as contrasted with Individualistic goal
structures was formulated.




METHODOL OGY

SAMPLE. This study made use of *two iIntact remedial general
mathematics classrooms In the Fairfleid Freshman School, Fairfield,
Ohto. Both groups wused the same Baslic Mathematics Skilis textbook
(Treff & Jacobs, 1982). This school district utiiizes a quarter sy:tem
consisting of three 12 week quarters in the academic school year. The
study took place during the first two quarters of the year over a
duration of 24 weeks of Instruction. Group A (n=11) origlinaliy
contained four giris and zsaven boys. Sub ject mortality In Group A
consisted of one boy who ieft the school after the study began. Group B
{n=7) contained flve giris and two boys. Eight of the 17 sub jects were
offlclaliy diagnosed &5 Learning Disabied and were receiving special
help from Learning Disabliity tutors outstde of the ciassroom (5 In
Group A and 3 in Group B).

A genvoral Impression of most c¢f the students in both groups was
that +they had a quite negative attitudoe towards school. This was
reflected by absentceism which was quite often attributed to truancy.
For the most part, +the students could be divided into two categorles,
those who were immature and somewhat quiet students, and those who were
quite Mhard® and "street-wise®. Group A, which contained 7 officlally
diagnosed iearning disabled students, was the most difficuit to work
with. Three boys and one girl in Group A had records with the locali
Juvenile Court system for drug offenses, truancy, and armed robbery.
They were seeing paroie officers on a8 reguiar basis. One of the drug
of fending boys was actualiy admitted to a drug rehabl!itatlion program
the folloxwing quarter after +thls study was completed. Group B, while

not contalning any students who were experiencing legai difficulties,
did have three members who were officiaily diagnossd as J{earning

disabled.

DEPENDENT VARIABLES. Both Groups took the Stanford Dlagnostic
Mathematics Test (SDOMT) (Beatty, et al., 1976) before they received "¢
woeks of Instruction consisting of four wunits: Unit 1 focused on
general computationali skills including addltior, subtraction,
multiplication and division; Unit 2 deait with number theory; Unit 3
focused on fractions; and Unit 4 concontrated on addition, subtraction,
multipiication and division of fractions. The SDMT pre-tast scores
{Form A} were used as a basis upon which *to structure the smali
cooperative groups. Form B of the SDMT was used as 3 post-test. Before
each wunit was started a pre-test was administered for the unit. An
alternate form of the wunit exam was used as a post-test. Ail 25-item
unit pre- and post-tests were commerciaily provided by the publisher of
i%e textbook (Treff & Jacobs, 1682)., Grading on unit exams for either
Group A or B was accompiished with the uce of criterion-referenced
evaluation with mastery standards used to determine grades. Thus, In
either condition neither group was experiencing competition.

TREATMENTS . Two types of goal-structures were used Including a
Cooperative and an individualistic goal structure. Student Teams and
Achievement Divisions {(STAD) (Slavin, 197823 19803 1982) was the
cooperative group structure utiilzed In this study. It Is a cooperative
reward-structure making use of peer tutoring in academicaily
heterogeneous small classroom groups. Children's SDMT scores were

10




ranked separateliy in each classroom so that students couild be
heterogeneously assigned +to thelr peer tutoring groups. Chiidren of
ralatively high, middie and low ab!l!iiles (based on thelr SDMT scores)
were Inciuded in each of the smalil groups. |In Group A wiein thpre were
10 children, two groups of three .nd one group of four wure used. In
Group B where there were only seven students, two groups, ons group of
four and one of three students, were used. After the teacher Introduced
(lectured) the content of a particuiar unit of Instruction, group
members studled together and drilied each other throughout the unfit of
Instruction. These assignments wouid be similar to the textbook,
seatwork and homework which were used In the contrasting iIndividuvallistic
condlition, with the exception that these activities were carrlted out in
small cooperative graups In the classroom. Weekly quizes were glven
each Frilday throughout each unlt of +he study. Quliz scores were
contrasted with previous performences and points were glven for
Improvement over past scores. Groups and thelr Individual members who
obtained +the most Improvement polints on these qulzes were posted In the
classroom on the builetin board each week. At the end of a unit of
study the unit post-test was administered and the criterlon-referenced
mastery grading scale determined. Thus, children were not competing
with other Individuais, but with thelr past performances. ¥hile
Slavin's (198D0) procedures Inciude Inter-group competition between
clezssroom groups in which groups are rewarded on the basis of thelir
cumuiative Improvement points which outscore other groups, the present
study did not utillize this element of Inter-group competition.

The contrastiug +treatment, an individuallistic goal structure, also
utlilzed presentations by +the teacher In a lecture format. Textbook

assignments, Individual seatwork sheets and hcmework were assligned.
Weekly qulzes were also used +throughout each of the units of study.
When the Individualistic goal structure was In operation, the chiildren
had to carry out the assignments by themseives. Some wouid describe
this as the "traditlional®™ manner of classroom Instruction. At the end
of a wunlt of Instruction the students took the criterlon-referenced
mastery graded test and recelved & grade for the untt.

PRDCEDURES. An attempt was made to counterbalance the treatments
In the two groups. Each group recelved each treatment (both cooperative
or Individualistic) “wlce. Durtng the flirst unlt Group A recelved the
Cooperative treztment while Group B recelved the I[ndividualistic
treatment. Puring the second unit the treatments were reversed so that
Group B recelved the cooperative and Group A recelved the
Individualistic treatment. Both groups received the Individuallistic
treatment for the +third wunlt and +the Cooperative treatment for the
fourth unlt of Instruction.

DESIGN AND ANALYSIS. Both a between sub jects and a within subjects
quasi-exper Imental mixed design was wutiilzed 1In this study. The
Stanford Dlagnostic Mathematlics Test was administered to both groups
before and after the 26 week period of |nstruction. Anticlpating
Initial differences on pre-test SDMT scores between the two groups,
analysis of co=-varlance was a contingent statistical alternative since
these two smail samples did meet +the restrictions of homogerelty of
varlance. in additlion, a pre- and post-test was administered before and
after each of the four units of Instruction. Since the sampie stzes of
the +two groups were sO smali and we couild not meet the assumptions of




homogenelity of varlance on the unlt pre and post-tests, +two
non-parametric statistics were relied upon. Several Mann=Whitney U
tests were used to test significant differences between the two groups
(a between subjJects design) on the dependent varlables SDMT and each of
the unit's pre- as well as post-test scores. 3everal Wllicoxon Sligned
Rank tests were used to test slignificant differences within groups
contrasting thelr pre- and post-test results {(a repeated measures
designl. Nuil Hypotheses were rejJected at the alpha < .05 level of
significance. The Nuli and Alternative Hypotheses were as follows:

Ho: No significant differences would be obtalned between the two
groups' pre~test SDMT or any of the unit pre-test scores.

Ht: The same as the above nuli-hypotheslis.

EXPLANATION: By accepting the nuli hypothesis we couid at
least establilish that the two groups started the study or each unit
at the same level of knowliedge.

Ho: No signiflicant differences would be obtalned between the two
groups post-test SDMT scores.

H2: The same as the above nuli-hypotheses.

EXPLANATION: Since both groups recelved both cooperative and
Individualistic goal structures for the same number of units (two
each), nelther group wouid be expected to be at an advantage on

the SDMT post-test.

Ho: When the two groups are treated differentiaily, no
signlficant differences wouid be obtained on mean post-test unlit
scores between the group receliving the Cooperative treatment and
the one recelving the individuailstic one.

H3: The group receiving the cooperative treatment woulid have at
least equal or hlgher post-test unit scores than the group
recelving the Indlividualistic treatment regardless of which group
was recelving either treatment (l.e., unit | or unit 2 where the
two groups are differentiaily treated.

EXPLANATION: (f Slavin's {(1983) +theories are correct, the
cooperative group wili be expected to do as well or better than
the Individualistic group. The cooperative goai~structure shouid
demonstrate this effect!veness |[In elther group. The cooperative
goal structure Is not any worse than +the Individualistic
structure.

Ho: Ko significant difference between mean pre~ as contrasted
with post-test SOMT scores would be obtalined Iin elther group.

H4: Both groups would demonstrate significantiy higher SDMT mean
post-test scores as contrasted with thelr mean pre-test scores.

EXPLANATION: Re Jection of the Nuill-hypothesis and

confirmation of the Research Hypothesis (H4) would suggest that
cognitive !earning had taken place.
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Hos When both groups are given the same treatment for a unit of
study, no significant differences shouid be obtained between their
mean post-test unit scores (l.e., In wunit 3 where both groups
receive +the individualistic treatment and unit 4 where both groups
receive the Cooperative treatment).

H5: The same as the above nuli-hypothesis.

EXPLANATION: lf the groups are not different from each other
as should be established In H1 above, then when they equally
receive the same treatment (l.e., as In unit 3 where both receive
the individualistic goal-structure, and in unit 4 where they both
receive the Cooperative goal-structure), thelr mean post-test
scores should be expected to be equal.

Ho: No significant differences between any of the four unlt mean
pre- as contrasted with post-test scores would be obtained In
elther group, regardiess of treatment condition.

H6: All four wunit mean post-test scores would be sign!ficantly
higher than the mean pre-~test scores for both groups.

EXPLANATION: Re jection of this Nul I-Hypotheslis and
confirmation of +the Research Hypothesis (H6) would suggest that
cognitive learning had taken place within each of the four unlts
of Instruction for both groups.

RESULTS

The major results of +this study are contained In TABLE 1 and 2
vhere the SDMT pre~ and post-test scores for the +two groups are
displayed. Stnce both groups! pre-test SDMT scores were significantly
(p>.05) different from each other (disconflirming Research Hypothesis 1),
analysis of covarlance was utilized 10 examine examine the two groups®
post=test scores. The two groups did malintaln thelir significant
difference between each other on the post-test thus, accepting Research
Hypothesis 2. Whan each groups' SDMT pre~test scores were controlled
for, both groups obtalned significantly (p<.05) higher post-test scores,
thus demonstrating +hat learning did take place (accepting research
hypothesis 4).

Upon examination of TABLE 3 one can observe the pre-~ and post-test
unit scores for each group under each treatment. For unit 1 the two
groups do not significantly differ from each other on the pre-test,
however they do differ on their post-test, but not in the direction
which hypothesis 3 predicted. The cooperative treatment group was
significantiy (ower than the individualistic treatment on the post-test
for wunit 1. Both groups however did demonstrate significantiy higher
post=-test scores as contrasted with thelr pre-test scores. For unit 2
the two groups also significantly differ on +thelr wunit pre-test
(partialily falllng to accept Research Hypothesis 1) with Group B
obtaining a significantiy ifower pre-test score. No significant
difference was obtained between the two groups on thelr unit 2 post-test
scores. This might be Interpreted as poslitive evidence for the success
of the cooperative STAD technique In that while Group B st+arts the unit




at a statistically distinct disadvantage, at thy end of thlis second unlt
of Instruction, Group B 1Is performing at the same level| as Group A,
Unit 2 post-test scores were significantiy higher than pre-test scores
for both groups, once again confirming Research Hypothesis 6. Nelther
group obtained significantly different pre- or post-test scores [n Unlt
3 or unit 4, as was predicted by research hypotheslis 5. Both groups did
demonstrate significantly higher post-test scores on units 3 and 4, as
in units 1t and 2, thus fuliy confirming Research Hypothesis 6.

TABLE 1
Mean Pre~ and Post=Test SDMT Mean Raw Scores for Two Groups.

Pre=Test Post-Test

Group A (n=10)
Mean 33,90 37.90
SD 10.53 9.42

Group B ‘n=7)
Mean 47.14 54,14
SD 14.74 8,41

TABLE 2
Two-Way Within Subjects ANCOVA of Mean SDMT Scores by Group by Time with

Pre-=tast Score Dlfferences Controlied for Through Covarliance.

Source af MSe

Groups 129.28
error 19.65

Time 249.12
Group x Time 18.53
error 34,533




TABLE 3
Mann=-Whitney U Tests for Pre- and Post-Test Mean Achlevement Scores In 4 Units
of Mathematlics Instruction.

UNIT 1 URIT 2 URIT 3 UNRIT 4
PRE POST PRE POST PRE POST PRE POST

Group A
Mean 10.90 15.73 1.22 13.44 2.10 13.20 0.30 12.50
SD 5.90 3.84 .63 5.23 +.97 5.38 0.46 4.20
n 11 11 9 9 i0 10 10 10
U 54 62 12% 32 41 47.5 47.5 34.50
Treatment CooP INDIV INDIYV cooP
Wilcoxon signed-

Ranks 2=2.04% 2=2.67% Z=2.80% Z=2.80%

Group B
Mean i4.00 19.43 0.43 14.43 2.86 16.72 1.17 12.29
SD 2,98 2.06 0.49 2.25 2.42 5.97 2.12 4.86
n 7 7 7 7 7 7 7 7
U 23 15% 51 3t 29 22.50 15.50 35.50
Treatment INDIV CooP INDIV CooOP
Wilcoxon sligned=-
Signed

Ranks Z=2.37% Z=2.37% Z=2.37% 2=2.20%
*

p<.05
CONCLUSIONS

{n summary, the purpcse of this study was to test the general
hypotheslis that a cooperative learning strategy has poslitive effect upon
academlc achlevement In ninth grade remedlial mathematics students wlth
learning disabllities. The study used 3 counterbalanced deslign
contrasting cooperative with Iindividuallistic reward structures In two
Intact classroom groups. Mean Stanford Dlagnostic Mathematics Test
scores, administered as pre- and post-tests, revealed that both groups
obtained signiflcant (p<.05) ltear-ning after 26 weeks of Instruction,
confirming Hypothesis 4. This significant Increase In mean post=test
scotes was obtalined even though the two groups did significantly differ
from each other, both at the beginning of the study as we!ll as at the
end.

The primary experimental conditlion under study here, Student Teams
and Achlevement Dlivisions (STAD) has been hypotheslized to be more
effective, or at least as effective as other pedagogical strategi.s
(Slavin, 1978). We believe that Slavin's (1983) hypothesis has been
supported In our study. With the exception of findings contrary to this
hypothesis which were obtained during the first unit of Instruction
where +the Individualistic treatment group received signiflicantly higher

% 17




MEAN SDMT SCORES

e
=l
]

ol
—
]




18 ' |

1§ 1
|

TR | | c

12 4 c
16|

4 | I
¢
' [ lm ¢

PRE POST PRE POST FPRE POST PRE POST

MEAN UNIT TEST SCORES

——— —_— —— —
UNIT 1 UNIT 2 UNIT 3 UNIT ¢
ClerourP A I GrOuUP B

ERIC n 19

<<<<<<<



post-test scores than the cooperatlive group, the majority of findings In
this study support our six research hypotheses which were based on
Slavin's predictlions. Iin general the results Indicate that learning did
take place and that these students demonstrate as positive a response to
the cooperative strategy as the Individuailstic one. In this respect,
thase findings are similar to Sherman and Zimmerman (1986) and Sherman
(1986). Stavin et ail. (1984) has presented evidence that another
variety of cooperative strategy, Team Assisted individuatization, has
been modarately effective with regard +to mathematics achlevement In

samples of children who were academically handlicapped or nonhandicapped.

it should be noted +that *this was not an ordinary sample of high
schoo! students. |In fact, they were a quite difflicult group of students
to work with, both because of thelr learning disabilitles, as well as
thelr general attitudes wlth regard to schooling. While the Increases
In post= over pre-test scores was signliflicant, these four units of
instruction elevated the students appiroximately elgi. months In
norm-based (SDMT) grade-level equlivalent scores from 4.5 and 5.6 *to0 5.2
and 6.9 1In groups A and B respactively. In other words, both groups
were Indeed 1In need of remedial Instruction from which they beneflted.
While the +*wo samples were Indeed qulite small, which shouid normally be
a cautlion with regard to generalization of these findings, the fact that
statlistical signlificance was obtained In the analysis of covariance lIs
even more Important: the | l1kelyhood of obtaining statistical
signlificance 1Is usually doomed with such a small sampie, thus making our
findings even more Important] Nevertheless, because of +the unique
backgrounds of the students In this study, It may not be safe to
generallze +the findings to so~called ®normal® high school students who
generally respond to the cooperative strategies more favorably as can be
seen In the paper by Sherman and Thomas (1986). Further studles with
other populations simlitar to our sample are needed.
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COOPERATIVE VERSUS COMPETITIVE REWARD-STRUCTURED SECONDARY SCIENCE
CLASSROOM ACHIEVEMENT.

LAWRENCE W. SHEKMAN AND DEBORAH ZIMMERMAN, Department of Educational
Psychology, School of Education and Allied Professions, Miaml
Universlty, Oxford, Ohio 45056.

Abstract. Academic achlievement In an indlividuaily
competitive and a cooperativeiy reward-structured
environment was examined in two high schocl sophomore jevel
biology classes of equal academlc a&biiity. Each was
pre-tested and taught an identicai unit of study, one In an
individuaily competitive structure and one using a
cooperative structure cailed the Group-invesrigation model.
At the end of 7-weeks both cliasses were post-tested. A
two-~way repeated measures ANOVA was wused 10 determins
significant differences 1iIn pre- and post-test scores within
subjects and between the two treatment groups. The apalysis
indicated that the two groups were rot significantiy
different from each other on the pre-fast. Although both
cooperative and competitive techniques obtalned
signlficantty (p<.05) higher post-test scores +than thelr
pre-test scores, nelther strategy was superior over the
other In producing academic achlevement. Results are
discussed and compared Yo previous studies which have
examined dlifferences among cooperatively, competitiveiy and
Individuaily structured ciassroom environments.
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INTRODUCTION. The term "reward-structure™ has been wused to
describe the means by which a teacher motivates students to perform
schoo!l tasks. tn his discussion of reward structures Johnson (1979}
mentions three pedagogical structures noted as individuailstic,
competitive, and cooperative. Ciassroom structures have usualiy been
somewhat competitive and sometimes Individuatistic In the past. In an
indtvidualtistic structure, students are given Individuai goals, and a
criterton-referenced evaiuation system Is used to assign rewards. In
a competitive system, students are aiso given individual goals, but
are rewarded by means of a norm-referenced evaluation system.
Theoretically in a competitive system students discourage the
performance of thelr peers, since one student must fajil If another Is
to succeed (Siavin, 1978b), Success is avaiiabie to only a few, and
many students who couid potentlaiiy achieve at a high levei turn their
attention away from academics *to peer-supported activities such as
sports and social functlioas (Coleman, 1961). Several studles have
discussed the potentialiy negative effects of a competitive reward
system on learning (Holt, 1967; Johnson & Johnson, 1975} anad
self-concept (Kirschenbaum et ai., 1971). Kohn (1986) has recentiy
presented an important case against competition both In and out of
school settings. Competitive instruction has been observec to stress
the acquisition of low {evel information rather than hligh jevei Ideas
(Suilivan, 1980), stimulate competitlon and social comparison rather
than cooperation (Johnson & Johnson, 1975; Pepitors, 1980), and
produce negative Intergroup perceptions and attitudus (Cohen, 1980).
Michaels (1977), on the other hand, has hypothesized that Individually
competitive goai structures shoulid produce superlor achievement
behaviors as contrasted with +the individuai and cooperative
structures.

in Johnson's (1879) cooperative or +team structure students!
rewards depend on the performance of a group. Group members,
therefora, encourage each other to do well and to help each other meet
thelr goalis. Studies have shown that the use of a cooperative reward
structure has had positive effects as compared +o a competitive
structure on academic achievement (Lucker et ai., 1976; Siavin, 1978a;
DeVries & Siav’n, 1978), mutual concern (Aronson et &#i., 1975; DeVrles
& Slavin, 1978), self-esteem (Aronson et ai., 1975; Bianey et al.,
1977; Stavin, 1978a), and tfncreased Interpersonal relationships
(DeVries et al., 1978; Slavin, 1978b). Theoreticaily, this occurs
because groups Improve performance due %0 an Increase In peer norms
favoring perfermance ~nd because they provide opportunitlies and
motivation for students %o heip one anothar. They increase mutuai
attractlion because assignment to groups and peer tutoring Increase
contact between students and propinquity may be asoclated with
students' Iilking of one another. |In additton, group learning can ald
students In Dbecominy iess dependent on teacher instruction and become
more responsible for their own learning (Bingman & Koutnlk, 1970).

Sevoral techniques for cooperative learning have been devei.cped
in recant years. For examplie, several student-team iearaing
techniques have been created by DeVries et al. (1978)
(Teams-Games-Tournaments, Student Team Achievement Divisions) and
Aronson at al. (1975) (Jigsaw) which combine the use of team
competition and academic games ia the cliassroom as a cooperative
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learning strategy. The success of the<e student-team learning
technliques «ith regard to academlic zchlevement, Increased self-esteem,
Improved Interparsonal relationships, and malnstreaming has been
summarized by Slavin (1980). |In additlion, numerous mod!fications of
these three basic technliques have been developed In recent years to
meet speclal purposes or needs In the classroom.

Group ITnvestigation (G1) Is another cooperative learning
technique that was developed by Sharan & Sharan (1976) and Sharan &
Hertz-Lazarowlitz (1980). According to this method, & class Is dlvided
Into groups of 5«6 studants for the study of a particular toplc.
Groups plan thelr strategy of study so that each student Is Involved
in the formulation anu completion of the project. Each student In the
group selects a subtoplic for which she or he Is responsible. They
contribute thelr research toplic to the group and the group prepares
and presents the materlal to the entire class. A group engaging In a
G1 project will proceed +through six °“phases: toplc selectlion,
cocperative plannling, Implementation, analysls and synthesls,
presentation of +the flinal project, and evaluation. A descrlption of
these phases can be found In Sharan and Hertz-Lazarowitz (1980).

Slavin (1983) distingulished six types of cooperative structures
on the Interactive basis of +two possible task structures and three
possible Incentive structures. He reviewed 46 experimental studies
contrasting these coop-rative structures with elther Individual or
competitive yoals. He found that cooperative learning methods that
used task speclallzation and group rewards, of which Gl would be an
example, Increased student a_.:hlevement more than control methods.
Methods that used task speclallization and individual rewards, however,
did not have this effect. He suggested that because the number of
task speclallzation studles are few, more research 1s needed before
conclusions can be drawn.

In one study (Sharan et al., 1980) GI structure was reported to
be more effective than a competitive structure In promoting learning
on a high tevel of cognlitive functioning. In a more recent study,
Sharan (1984) compared &l Instructlion, Student Team Achlevement
Divislons (STAD), and whole-class {(Individually competitive) teachling
strategles with regard to academlic achievement, cooperative behavior,
and social attltudes in the classroom. Results of hls study Indicated
that the GI and STAD (cooperative) methods were simttiar In terms of
thelr effect on academic achlevement: both of these methods were more
oeffective than Individually competitive whole=class Instruction; and,
the GI method was more effective than both STAD and whole-class
Instruction In terms of producing more positive soclal Interactive
behaviors and attitudes among students. Okebukola (1985} and
Okebukola and Ogunniyl (In press) have examined 8th grade Nigerian
sclence classes contrast!ing Johnson's Gl technlique, Aronson's Jigsaw
and Sj)avin's TGT and STAD techniques with an Individually competitive
structure and determlined that the most academically favorable
structyres were the cooperative ones, especlally TGT ana STAD.
Okebukola's studlies d1d not Include Sharan's GI goal structure model.

The objective of the present study was +to provide further

comparlison concerning the effectiveness of a cooperative (l.e.,
Sharan's Gl model) versus an Indlividually competitive classroom
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structure with regard to achievement gains in two high school Biology
classes. This was determined by teacking an identicai unit of study
to two different classes of approximateiy ajual academic abiiities,
and comparing the achievement of students iIn +the Individually
competttive struct'red class with student achievement in the class
uttilzing a cooperative group Investigation modei. Differences
between the two classes and relative gains In achlevement within each
class were evaluated. It was hypothesized that while no signifticant
difterence between the *wo groups was expected on their pre-tests,
both groups were expected to obtaln significantliy higher post-test
sCOres. Furthermore, based on the resuits of previous studles, the
ciass using the cooperative G! approach was expected to make
signlficantiy highar gains on their post~test scores as contrasted
with the competitive classroom.

ME THOD

SAMPLE. This projJect was conducted during Spring, 1985 In a
midwestern, predominantly white, middie class ruraj hilgh school. The
sub Jects were from two sophomore level Biology classes of
approximately egual academic abliities. Biology Is an elective at the
high school, and a majorlty of the students taking this course rank In
the +top one-~third of their class. Class A (n=21) ysed the cooperative
Gl strategys; Class B {(n=l5) recelved +the Inaividuaily competitive
treatment. The wunit of Instruction examined In this study concerned
ecology and environmental sclience. A significant portion (25%) of the
students'! Ath-term grades consisted of a research project concerning
major biomes of the world. Both classes were exposed to the same
study content, iabs, In~class activities, homework, reading materials
and the same Instructor for seven weeks. They differed only in the
classroom structure that was utilized.

PROCEDURES. Ciass A students 1learned by the Gi cooperative
technique. All in~class activities, iabs, and projJects were conducted
in pre-assigned groups which consisted ¢f 4=5 members who were equally
diverse In terms of academic abllilty based on previous academic
performance In the ~!ass, gender, and race. Grades were based on a
criterion-referenced evaluation system. Each student within a group
was requlired +o contribute to the overall compietion of the project.
A major blome (tundra, coniferous forest, deciduous forest, grassiand,
desart, or tropics) was randomly assigned to each group. For each
group, 5 major sub=toplcs concerning their particular biome was
required to be addressed {in the final raport. Students decided
amongst themselves who would be responsible for each topic. Flinal
evaluation of the projJect was based on a) one written report per group
with a contribut’on by each member, and b) a class presentation by
each group wlth participation by each member. Each member of a group
received the same final grade for the overall compietion of the biome
project. This projJect was designed after the group~-investigation
method as described by Sharan and Sharan {(1976) and Sharan and
Hertz-Lazarowitz (1980).

Class B students worked individually on all ciass activities
throughout the 7-week  unlit. Grades were based on a norm-referenced
evaiuation scale. Each student 1In the class had the opportunity to
choose the blome they wished to report on. Five major sub~toplcs
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concerning the biome were reguired to be addressed as with Class A.

Both Cilasses A and B were given three weeks to compiete thlis
assignment. Students In both classes were givsn two class periods
durling these three weeks *to work on their projects. All other
activities reiated to this assignment were conducted out-of-ciass. In
addltion to this major project, students performance on worksheets,
laboratory experiences, realing assignments and outdoor experiences
were evajuated iIn both classes. Ciass A students conducted these
actlivities 1In thelr pre=-assigned groups; Class B students conducted
them Individually.

DEPENDENT VARIABLE. The same teacher-made 40 I{tem pre- and
post=-test was given t> both ciasses at the beginning and end of the
ecology wunit. To asssess reliabillity for this test a KR-21 coefficent
was computed to be .71 on “+9 post=test, which was considered to be an
acceptablie measure of Internai consistency.

DESIGN AND ANALYSIS. A pre-test, post-test quasi-experimental
design for two Intact ciassroom groups (Cambell & Staniey, 1966) was
used In this study and aliowed two types of evaluation: 1) comparlison
of pre- and post-test scores wlithin each ciass, and 2) comparison of
~-hanges between pre- and post-test scores between the two classes.
Thus, a two-way wlthin subjects repeated measures ANOYVYA of mean
achievement scores between groups {(competitive vs. GI cooperutive)
across time (pre- and post-test repeated measures) within sub ject: was
utlilized.

RESULTS

Mean pre- and post-test scores for Ciasses A and B are presented
in Tabie 1. Resuits of the ANOVA for the stated hypotheses are
ittustrated in Table 2. Results from the two-way repeated measures
ANOVA indicated a significant difference (p<.0001) 1In pre- and
post-test scores. Post~test scores were significantiy greater than
pre-~test scores for students in borh treatment grougs. The
interaction F statistlic (i.e., the treatment by time score) was used
to determino dlifferences between treatments with regard to academic
achievement. No significant difference (p>.05) In gpre-test or
post-test scores between treatment groups was found. These data
indicate that although both cooperative and competitive technlques
were effective learning strategies, neither strategy was superlor over
the othesr In producing achievement gains. Whiile random assignment to
each of the five GiI cooperating groups was used, an addltional check
for differences among +the five groups on thelr post-test resuits was
examlined. As would expected, no significant difference amoung these
five groups was obtained (p>.05).




Table | :
Mean pre- and post~test scores In cooperative and competitive classrooms.

Time

Group Pre-test Post-test
Cooperative {(n = 21)

mean 18.33 25.19

sd 3.58 5.01
competitive (n = 25)

mean 19.60 27.28

sd 6.04 5.64
Table 2

Two-way within subjJects ANOVA of Achlevement Scores by Treatment
(Cooperative vs. Competitive) by time (pre-~ vs. post-test).

Source df MSe F p<
Treatment 1 64.28 1.47 .229
Sub Ject within treatment 44 43,33
Time {pre ys post) 1 1205.95 11¢.77 .001
Treatment by time ! 3.88 .35 ns
Sub Ject by time within treatment 44 10.89
CONCLUSTONS

Previous studles have reported greater academic achlevement In
cooperative versus competitive classroom reward structures (e.g., Holt,
19673 Johnson & Johnson, 1975; DeVrles & Slavin, 1978; Slavin, 1978b;
Sharan, 1984). Most of these previous studies, however, utlilzed a
cooperative system with an Incentive structure based on group reward for
Individual Tearning with no task speclalization, as described by Siavin
(1983) ({e.g., TGT, STAC). Stavin (1983) found this type of cooperative
structure to be +the most consistently effective In Improving academic
achlevement. Only a few studlies, however, have dealt with a cooperative
system that has an incentive structure based on group rewvard for group
performance with task speclalization, as exemplifled by the GI method.
é Two studies that did use G| reported greater academic achlevement Iin GI

K versus competitively-structured classrooms {(Sharan et al., 1980; Sharan,
1984). Results ¢f the present study do not support these past
observations: there was no significant difference In achlevement between
students fearning in a cooperative (Gl) environment and those learning
In an 1Individually <competitive class. Soth approaches eqgually and
effectively produced signii!~ant fearniag. It Is belleved that this Is
an Important finding. Slavin's {1563) theories would predict that the
cooperative group would be at [east as effective If not more effective
than the competitive group. From his point of view, the fact that the
cooperative group was equivalent to the competitive group could be

- Interpreted as positive results supporting his theoritical position. At
least there 1Is no significant academlc disadvantage +o wusing the
cooperatve Gl stratagy. Other theorists, such as Michaels (1977) would

:!b'..'.
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have predicted that +the competitive strategy would be more effectlve
than the cooperative one. Although our coapetive group demonstrated
slightly higher post=test scores than the cooperative group, thls was
not a statistically significant dlffernce.

Differences between the results of the present study and those
found In other reports may be due to the timing and the duration of this
project which was accompllished during the final 10 weeks of the high
school vyear. Students at +hat polint [n +he vyear may have already
established frlendshlp ®clrcles.™ As a result they may have been more
resistant to a change In classroom structure than they would have been
1f cooperative learning had been established as a ciassroom norm at the
beginning of the year. Sharan (1980) hypotheslized that cooperative
learning attempted at the ©0peglinning of the school vyear with newly
composed classrooms may be more effective than when done after a class
has already established a collective history, however he does not report
any emplirlical evidence to support this speculation.

A 35=-day unit of study (5 days per week for 7 weeks) may aot have
been suffliclent time to effectively Implement and evaluate a cooperative
teachling strategy. According to Gibb's (1964) [Individual-group
maturation model of group development, achlevement of individual and
group goals 1Is not possible unless feelings of adequacy, self-esteen,
and trust are felt by all members of the group. Personal observation
suggests that this flrst stage of group development was not completely
achleved by some of the group members In the cooperatlive classroom. As
previously discussed, some students weirs resistant to change In
classroom norms because of loyalties to already established frlendship
clrcles, One boy, for example often refused to particlipate I[n
activitlies with his group. and preferred to work alone. However, In the
end even he made his contribution to his group. Nevertheless, most of
the students gave the Impression that the cooperative strategy was a
positive experlence even though this particular G| method was unfamiliar
to them. While this study did not obtaln data on affective reactions to
the Gt strategy, other studies have reported positive attltudes towards
cooperative goal-structures (Johnson, et al., 1984; Sherman, 1986).

Gl 1s @a method that Involves relatively complex cognitive learning
tasks (Sharan, 1980), such as the selectlon and Interpretation of data,
problem-soiving, and +the collective synthesls of Ideas. Sharan, et al.
(1979) suggest +that the utllilzation of Gl requires a greater Investment
fn teacher tralning and educational change than do other cooperative
technliques such as peer tutoring. Sharan's (1984) study comparing STAD,
Gi, and a cumpetitive technique, for example, Invoived Intensive teacher
training and the sample size In terms of number of classses used (9-14
per teaching method) was greater, thus allowing for more accurate
statistical analyses. I+ 1s belleved that the GI strategy was properiy
and effectively Implimented In the cooperatve group since all class
members made thefir Individual contributions to both the written and oral
reports, and, +their post-test scores were significantiy higher than
thelr pre-test scores:t 1learning did take place. While no empirical
evidence was gathered concerning persoanal Interactlion patterns, It Is
assummed that +the Individual members effectively Interacted with each
other and were productive In completing thelr group projects. It [s
belleved that by using the same Instructor for both classes, Indlvidual
differences due +to teaching style would be reduced as a source of blas,
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a major criticism in an earller study (Sherman & Thomas, 1986).

To summarlze, the results showed no slignlficant dlfference In
academlc achlevement between students learning In a Gl cooperative
versus an individually competitive classroom environment. Both groups,
however, obtalned slgnificantly hligher post~test than pre-test scores,
Indicating that both pedagoglcal strategies have positive effects on
academic achlevement,. A factor not examined In this study, but which
may be an Important effect of a cooperative structure over a competitive
one deals wlth the Impact of cooperative learning on soclal values and
raclal attltudes. Cooperatlve learning methods have been found to have
positive effects on selif-esteem, race relations, and the acceptance of

mainstreaned academically handlicapped students (Slavin 1983).

addition, a cooperative environment may produce more posl/tive att|tudes
towards {learning and teachers than a competltive structure (Johnson et
ali., 1984; Sherman, 1986). Future studles examining the effects of the
61 cooperative learning mode! on academic achlevement and attlTudes

towards learning are warranted.
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