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ACHIEVEMENT IN COOPERATIVE VERSUS COMPETITIVE REWARD-STRUCTURED
1
SECONDARY SCIENCE CLASSROOMS,

LAWRENCE W. SHERMAN AND DEBORAH ZIMMERMAN, Department of Educational
Psychology, School of Educatlon and Allied Professlons, Miami
Unlverslty, Oxford, Ohlo 45056.

ABSTRACT. Academlc achlevement 1in competitively and
cooperatively reward=-structured environments was examined In
two hlgh school sophomore level blology classes of equal

academlc ablll+ty. Each was pre-tested and taught an
identlcal wunlt of study, one in a competlitive structure and
one uslng a cooperatlve structure called the
Group-lnvestigation model. At +the end of 7-weeks both
classes were post-tested. A two-way wlthln <ubjJects ANOVA
was used to determline slignliflcant differences In pre- and
post-test scores wlthln each class and between treatment
groups. The resul ts indlcated that although both
cooperatlive and competlitive technlques obtalned

slgnlflcantly (p<.05) higher post-test scores than thelr
pre-test sccres, nelther strategy was superlor over the
other I'n producling academlc achlevement. Results are
dIlscussed and compared +to previous studies which have
examlned dlfferences between cooperatively, competitively
and Indlvidually structured classroom environments.

INTRODUCTI ON. The reward structure of a classroom refers to the
means by whlch a teacher motivates students to perform school tasks.
Johnson (1979) descrlbed three such pedagoglcal structures as
Individuallstic, competlitive, and cooperatlive. Tradltionally,
classroom structure has been elther Individuallstlic or competitive.
In an Indlviduallstlic structure, students are glven Indlividual goals,
and a crlterlon-referenced evaluatlon system [Is wused to assign
rewards. In a competitlve system, students are also glven Indlvidual
goals, but are rewarded by means of a norm-referenced evaluatlion
system. Theoretically In a competitive system students discourage the
performance of +thelr peers, slnce one student must fall If another Is
to succeed (Slavin, 1978b). Success Is avallable to only a few, and
many students who could potentlally achleve at a high level turn their
attentlon away from academics to peer-supported actlivitlies such as
sports and soclal functlons (Coleman, 1961). Several studles have
discussed the potentially negative effects of a competlitive reward
system on learning (Holt, 1967; Johnson & Johnson, 1975) and
self-concept (Kirschenbaum et al, 1971). |In addltlon, tradlitionally
competitive Instructlon has been observed to stress the acquislItlon of
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low level Informatlon rather than high level Ideas (Sulllvan, 1980),
stImulate competitlon and soclal comparlson rather than cooperatlion
(Johnson & Johnson, 1975; Pepltone, 1980), and produce negatlive
Interaroup perceptlons and attitudes (Cohen, 1980).

In an alternative approach described by Johnson (1979) and called
the cooperative or team stiructure students! rewards depend on the
performance of a group. Group members, therefore, encourage each
other to do well and +to help each other meet thelr goals. Studles
have shown that the use of a cooperatlive reward structure has had
posltive effects as compared to a competlitive structure on academlic
achlevement (Lucker et al, 1976; Slavin, 1978a; DeVrles & Slavlin,
1978), mutual concern (Aronson et al, 1975; DeVrles & Slavin, 1978),
self-esteem (Aronson et al, 1975; Blaney et al, 1977; Slavin, 1978a),
and Increased Interpersonal relatlonshlps (DeVrles et al, 1978;
Slavin, 1978). Theoretlically, thls occurs because "...groups Improve
performance due to an Increase In peer norms favoring performance and
because they provide opportunitles and motlvatlon for students to help
one another. They Increase mutual attractlion because asslignment to
groups and peer tutorling Increase contact between students and because
Interdependence among students causes students to |lke one another"
(Stavin, 1978). In addltlon, group learnlng can ald students In
becomlng less dependent on teacher Instructlon and become more
responsible for thelr own learning (Blngman & Koutnlk, 1970).

Several technlques for <cooperatlive learnling have been developed

I'n recent years. For example, several student-team learnlng
technlques have been created by DeVrles et al (1978)
(Teams-Games-Tournaments, Student Team Achlevement DIvislons) and
Aronson et al (1975) (Jligsaw) whlch <combine the wuse of team
competitlion and academlc games In +the <classroom as a cooperatlve
learnlng strategy. The success of +these student-team learnling
technliques wlth regard to academlc achlevement, Increased self-esteenm,
Improved Interpersonal relatlonshlps, and malnstreaming has been
summarlzed by Slavin (1980). |In additlon, numerous modIflcatlons of

these +three baslic technlques have been developed In recent ysars to
meet speclal purposes or needs In the classroom.

Group Investligatlion (Gl)- I's another cooperatlve learnlng
technlque +hat was developed by Sharan & Sharan (1976) and Sharan &
Hertz~Lazarowltz (1980). According to this method, a class Is dlvided
Into groups of 5-6 students for the study of a particular toplc.
Groups plan thelr strategy of study so that each student Is Involved
In the formulatlon and completion of the project. Each student In the
group selects a subtoplc for which she or he Is responsible. They
contrlibute +thelr research toplc +to the group and the group prepares
and presents the materlal to the entlire class. A group engaglng In a
Gl project will proceed +through slIx phases: toplc selectlon, -
cooperatlive planning, . Implementatlon, analysls and synthesls,
presentation of +he flnal project, and evaluatlion. A descrliptlion of
these phases can be found In Sharan and Hertz-Lazarowltz (1980).

Slavin (1983) dlIstlingulshed slIx types of cooperative structures
on the Interactlive basls of +two posslible task structures and three
possible Incentlve structures. He revliewed 46 experlImental studles
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contrasting +these cooperative structures wlth elther Indlvidual or
competitive goals. He found that cooperative learning methods that
used task speclallzatlon and group rewards, of which Gl would be an
example, Increased student achlevement more +than control methods.
Methods +that used task speclalizatlion and Indlvidual rewards, however,
dld not have thls effect. He suggested that because t+he number of
task speclallzatlion studles are few, more research Is needed before
concluslons can be drawn.

In one study (Sharan et al, 1980) Gl structure was reported to be
more effectlve than a competlitive structure In promoting learning on a
high level of cognltive functlioning. |In a more recent study, Sharan
(1984) compared GI Instructlon, Student Team Achlevement DIvislons
(STAD), and whole~class (Individually competitive) teachlng strategles
with regard to academlc achievement, cooperative behavlior, and soclal
attltudes In the <classroom. Results of hls study Indlicated that the
Gl and STAD (cooperative) methods were simllar 1In terms of thelr
effect on academlic achlevement: both these methods were more effectlve
than Indlvidually competitive whole~class Instructlon; and, the Gl
method was more effectlve than both STAD and whole~class Instructlon

In terms of producling more posltive soclal Interactive behaviors and
attltudes among students. Okebukola (1985) and Okebukola and Ogunnlyl
(In press) have examl ned 8th grade Nlgerlan sclence classes

contrasting Johnson's GI technique, Aronson's JIigsaw and Slavin's TGT
and STAD technlques with an Indlividually competitive structure and
determined +that the most academically favorable structures were the
cooperative ones, especlally TGT and STAD. Okebukola's studles dId
not Include Sharan's G| goal structure model. The obJective of the
present study was to provide further comparlson concerning +the
effectiveness of a cooperative (l.e., Sharan's Gl model) versus an
Indlvidually competlitive classroom structure wlith regard to
achlevement galns 1In +two hlgh school Blology classes. Thls was
determined by teachlng an Identlical wunlt of study to two dlfferent
classes of approximately equal academic abllltles, and comparling the
achlevement of students In +the Indlividually competitive structured
class wlith student achlevement 1In the class utlllzling a cooperative
group Investigation model. DIfferences between the two classes and
relative galns In achlievement wlthln each class were evaluated. It
was hypotheslized +that while no signiflicant (alpha > .05) dlfference
between +the +two groups was expected on thelr pre-tests, bo*h groups
were expected to obtaln significantly (alpha < .05) higher post-test
scores. Furthermore, based on +the results of previous studles, the
class us Ing the cooperatlve Gl approach was expected +to make
signlflcantly (alpha < .05) higher galns on thelr post-test scores as
contrasted with the competitive classroom.

METHOD

SAMPLE. Thls project was conducted durling Spring, 1985 In a
mldwestern, predomlnantly white, middle class rural hlgh school. The
sub jects wera from two sophomore level Biology <classes of
approxImately equal academlc abllltles. Blology Is an elective at the
hlgh school, and a majorlty of the students takling thls course rank In
the top one-third of thelr class. Class A (n=21) used the cooperative
Gl strategy; Class B (n=25) recelvi:d +the Individually competltive
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treatment. The wunit of Instruction examlned In thls study concerned
ecology and environmental sclence. A signlficant portlion (25%) of the
students' 4th-term grades conslsted of a research project concernlng
majJor blomes of the world. Both classes were exposed to the same
study content, labs, In-class actlvitles, homework, readlng materlals
and the same Instructor for seven weeks. They differed only In the
classroom structure that was utlllzed.

PROCEDURES. Class A students Jlearned by +the Gl cooperative

technlque. All In-class actlivitles, labs, and projects were conducted
In pre-assigned groups whlch consisted of 4-5 members who were equally
diverse In terms of academlc abllltfy based on previous academlc

performance In the <class, gender, and race. Grades were based on a
crliterlion-referenced evaluatlon system. Each student within a group
was requlred +to contribute to the overall completlion of tha project.
A majJor biome (tundra, conlferous forest, declduous forest, grassland,
desert, or troplcs) was randomly assligned to each group. For each
group, 5 majJor sub-toplcs concerning thelr particular blome was
requlred to be addressed In +the flnal report. Students declded
amongst themselves who would be responslible for each toplc. Flnal
evaluatlion of the project was based on a) one written report per group
with a contributlion by each member, and b) a class presentation by
each group wlth particlpation by each member. Each member of a group
recelved the same flnal grade for the overall completlion of the blome
project. This projJect was desligned after the group-Investligation
method as descrlibed by Sharan and Sharan (1976) and Sharan and
Hertz-Lazarowltz (1980).

Class B students worked Indlvidually on all class activitlies
throughout the 7-week unii, Grades were based on a norm-referenced
evaluatlon scale. Each student 1In the class had the opportunlity to

choose the blome they. wished +to report on. Five malor sub-toplcs
concerning the biome were requlired to be addressed as wlith Class A.
Both Classes A and B were glven three weeks to complete thls

asslgnment, Students 1In both classes were glven two class perlods
durlng these three weeks to work on thelr projects. All other
activities related to this assignment were conducted out-of-class. In

additlon to thls majJor project, students performance on worksheets,
labs, reading asslignments and outdoor experlences were evaluated In
both <classes. Class A students conducted these activities In thelr
pre-asslgned groups; Class B students conducted them IndlivIidually.

DEPENDENT MEASURE. The same teacher-made 40 Item pre- and
post-test was given ™ to both classes at the beginning and end of the
ecology wunit. To insure rellablllty for thls test a KR-21 coefflcent
was computed to be .71 on the post-test, which was consldered to be an
acceptable measure of Internal conslstency.

DESIGN AND ANALYSIS. A pre-test, post-test quasli-experimental
design for +two Intact classroom groups (Cambell & Stanley, 1966) was
used In thls study and allowed two types of evaluation: 1) comparison
of pre- and post-test scores wlithln each class, and 2) comparlson of
changes between pre- and post-test scores between the two classes.
Thus, a two-way withlin subjects ANOVA of mean achlevement scores
between groups (competltive vs. Gl cooperatlive) across tIime (pre- and
post-test scores) wlthin subjects was utlllzed.
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RESULTS

Pre- and post-test scores and changes between the two for Classes
A and B are presented In Table 1. Results of the ANOVA for the stated
hypotheses are Illustrated In Table 2. Flgure 1 Illustrates a plot of
mean pre= and post test scores for each treatment group. Results from
the two-way ANOVA Indlcated a signlflcant dlfference (p<.0001) In pre-
and post-test scores. Post-test scores were slgnlflcantly greater
than pre-test scores for students 1In both +treatment groups. The
Interactlon F statlstlc (l.e., the treatment by tIme score) was used
to determlne differences between treatments with regard to academlc
achlevement. No signlflcant dlfference (p>.05) In pre-test or
post-test scores between +treatment groups was found. These data
Indlcate +that although both cooperative and competlitive technlques
were effectlive learning strategles, nelther strategy was superlor over
the other 1In producing achlevement galns. Possible reasons for thls
are dlscussed In the Concluslons sectlon of this paper.

Table 1
Mean pre- and post-test scores In cooperatlive and competlitive
classrooms.

‘ TlIme

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

mean 18.33 25.19

sd 3.58 5.01
competltive (n = 25)

mean 19.60 27.28

sd 6.04 5.64
Table 2

Two~way withlin subjJect ANOVA of Treatment (Cooperative vs.
Competltlive) by tIme (pre- vs. post-test).

Source df MSe F p<
Treatment ' 1 64,28 1.47 .229
Sub jJect within treatment 44 43.33 - --
Time (pre vs post) 1 1205.95 110.77 .001
Treatment by tIme 1 3.86 «35 --
Sub Ject by time wlithIn treatment 44 10.89 -- --

CONCLUSIONS
Previovs studles have reported greater academlc achlevement In
cooperative versus competitive classroom reward structures (e.g.,
Holt, 1967; Johnson & Johnson, 1975; DeVrles & Slavin, 1978; Slavlin,
1978b; Shkaran, 1984). Most of +these previous studles, however,
utlllzed a cooperative system wlth an incentlve structure pased on
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group reward for Indlvidual learnling with no task speclallzatlon, as
descrlbed by Slavin (1983) (e.g., TGT, STAD). Slavin (1983) found
thls type of cooperative structare to be +the most conslistently
effective In Improving academlic achlevement. Only a few studles,
howevar, have dealt wlth a cooperative system that has an Incentlve
structure based on group reward for group performance wlth task
speclallzatlon, as exemplifled by the GI method. Two studles that did
use Gl reported greater academlc achlevement In Gl versus
competitively=-structured classrooms (Sharan et al, 1980; Sharan,
1984). Results of +the present study do not support these past
observatlons: there was no slignlflcant dlIfference |In achlevement
between students learnling In a cooperative (Gl) environment and those
learnlng In an Indlvidually tumpetitive class. Both approaches
equally and effectively produced sign,.flcant learnlng.

Thls dIscrepancy between +the results of the present study and
those found in other reports may be due to the tIming and the duration
of +thls project which was accomollshed during the final 10 weeks of
the hligh school year. Students at that polnt In the year had already
establlished frlendshlp "clrcles." As a result, students may have been
more reslistant to a change In classroom structure than they would have
been If cooperative learning had been establlshed as a classroom norm
at the beglnnling of +the year. Sharan (1980) hypotheslized that
cooperatlive learning attempted at +the beglnning of the school year
with newly composed classrooms may be more effective than when done
after a class has alrvady establlIshed a collectlive history.

A 35~day wunlt of study may also have not been suftliclent tIime to
effectively Implement and evaluate a cooperatlve teachling strategy.
According +to GIibb's (1964) Indlvidual-group maturation model of group
development, achievement of Indlvidual and group goals Is not posslible
unless feellngs of adequacy, self-esteem, and trust are felt by all
members of +the group. Personal observation suggests that this flirst
stage of group development was not achleved by some of the group
members In +the cooperative classroom. As prevlously discussed, many
students were resistant to <change 1In classroom norms because of
loyaltles to already westabllished frlendshlp <clrcles. One boy, for
example often refused to particlpate In actlvitlies with hils group and
preferred to work alone. The Gl method was an unfamiliar strategy to
students. Gl Is a method that Involves relatively complex cognltive
learnling tasks (Sharan, 1980), such as the selectlon and
Interpretation of data, problem-solving, and the collective synthesls
of Ideas. Sharan, et al (1979) suggest that the utlillizatlon of GI
requlires a greater Investment In teacher tralnling and educatlonal
change +than do other cooperatlive technliques such as peer tutoring.
Sharan's (1984) study comparing STAD, Gl, and a competltlive technlique,
for example, Involved Intenslive teacher tralning and the sample slze
In terms of number of classses used (9-14 per teaching method) was
greater, thus allowlng for more accurate statlistical analyses.

To summarlze, the results showed no signlficart dlfference In
academlc achlevement between students learning In a Gl cooperative

versus an Indlvidually competlitive classroom envlronment. Both
groups, however, obtalned slignliflcantly higher post-test than pre-test
scores, Indlcating +that both pedagoglical strategles have positive

8
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effects on academlc achlevement. A factor not examlined In this study,
but whlch may be an Important effect of a cooperatlive structure over a
competlitive one deals wilth the -Impact of <cooperative learning on
soclal values and raclal attltudes. Cooperatlive learning methods have
been found to have poslitlive effects on self-esteem, race relatlons,
and the acceptance of malnstreamed academically handlcapped students
(Stavin 1983). In addltlon, a <cooperative environment may produce
more poslitive attltudes towards learnling and teachers than a
competlitlive structure (Johnson et al, 1984). Future studles examlnlng
the effects of the Gl cooperative learning model on academlc
achlevement and attltudes towards learnlng are warranted.
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