GROUPING AND
ACHIEVEMENT IN
COOPERATIVE LEARNING
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Abstract. Colleges typically group students homo-
geneously in classes by means of both admission
requirements and course prerequisites, but when pro-
fessors form cooperative learning groups within
classes they generally use heterogeneous grouping.
Authors compared heterogeneously and homoge-
neously grouped cooperative learning groups in six
paired classes, taught by the same professor using
matching syllabi and assignments. Overall, homoge-
neously grouped students (who were grouped based
on achievement on the first test given in the course)
significantly outperformed heterogeneously grouped
students on the final examination. High- or average-
achieving students particularly benefited from
homogenous grouping. Low achievers did equally
well in either type of group.

‘ olleges tend to attract and admit
students of similar academic abili-

ties and achievements. Although diversity

education is expensive, no matter who is
paying the bill, and college failures often
have additional costs beyond the obvious

is an important goal of most colleges in

their selection of students, one kind of

diversity that is generally not sought by

colleges is diversity of academic talent, if

one understands that to mean the inclusion
of students of all levels of ability. A college
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monetary ones, such as undermining the
self-esteem—or simply wasting the
time—of a young person for whom much
evidence suggests that attending a particu-
lar college would not be a positive experi-
ence. Admitting students with academic
records that imply that they would be high-
ly unlikely to succeed at a given college
would be neither kind nor wise.

Students
course, using among other criteria the
level of academic rigor expected of stu-
dents to find a school that will suit them
{or perhaps just to find the highest-ranked
college that will accept them). These

also screen colleges, of

combined screening processes result in a
measure of homogeneity among students,
at least in terms of levels of academic
achievement. The stratification does not
end with admission, however, because
some college courses have prerequisites
that further reduce the heterogeneity of
students in a given class.

Despite these powerful homogeneity-
inducing forces, many college classes
evidence a surprising degree of diversity
in the achievement of their students, dif-
ferences that are not solely due 1o how
seriously different students take their
studies, but that reflect very different
aptitudes and prior achievements.
Although the various screening process-
es mentioned above increase homogene-
ity, many colleges nonetheless admit stu-
dents who demonstrate fairly
ranges of academic achievement and

wide

ability. (In fact, many colleges would like
to be more selective and work hard to
increase what might be called their
“diversity™ at the high end of the acade-
mi¢ achievement scale.) And even when
students at a given college appear rather
similar in terms of their average high
school GPAs or SAT scores, they may
vary widely in terms of what they know
about a particular subject,
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Given the degree of heterogeneity
found in some undergraduate classes,
might there be advantages to grouping
students in these classes based on some
measure of prior achievement in or apti-
tude for the subject? Sometimes the
answer is clearly no. In a course that is
primarily delivered via lecture, for exam-
ple. unless one is going to change the
content (in which case one is teaching a
different course), it hardly matters how
able the student in the next seat might be.
The degree of heterogeneity among the
students in such a course is not really an
issue because every student is being
delivered essentially the same course.
{(What they are “receiving”—what they
are attending to and understanding—is
another matter, of course, but this is not a
function of how students are grouped in
the course. because there is no grouping.)

In a class in which students work
together frequently and a significant part
of students’ time in class is devoted to
cooperative learning experiences of one
kind or another, however, the ways in
which students are grouped for instruction
might significantly influence how. and
how well, students learn. It was the goal
of this study to improve our understanding
of how such grouping techniques—either
grouping students of similar achievement
together or grouping students in ways that
ensure diversity of prior achievement in
every group—might influence academic
achievement in a course that employs
cooperative learning as a significant
instructional component.

Research on Grouping
in Cooperative Learning
Cooperative learning is a powerful
technique that has been shown to
increase student achievement in a wide
variety of studies (Hertz-Lazarowitz and
Miller 1992; Johnson and Johnson 1989;
Slavin 1980, 1984, 1992; Watson 1991).
Cooperative learning is most often asso-
ciated with heterogeneous grouping—as
Watson and Marshall (1995) suggest,
“heterogeneous grouping of students in
cooperative learning is so commonly
accepted that it is often included as part
of the definition of cooperative learning”
(292)—although homogeneous groups
are also possible (Lawrence and Munch
1984: Woolfolk 1998).
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Grouping students for instruction based
on past achievement is a controversial
practice (Loveless 1999; Tobias 1989).
Although high-achieving students general-
ly achieve more when grouped homoge-
neously, the outcome for low-achieving
students is more varied (Allan 1991; Kulik
and Kulik 1982, 1984: Slavin 1990a:
Sternberg and Willard 2002). Although
both homogeneous and heterogeneous
grouping based on prior achievement com-
monly is used at all grade levels. heteroge-
neous grouping is more common in ele-
mentary schools and hoemogeneous
grouping is more widespread in secondary
schools (Loveless 1999), In studies com-
paring the effects of ditferent grouping
practices, academic achievement is typi-
cally measured by grades in particular sub-
jects. teacher recommendations, and/or
test scores, and the subjects of such studies
generally represent a wide (and normally
distributed) range of student achievement.
Comparisons among three groups (high-.
average-, and low-achieving students,
based on past performance) are most com-
mon in such studies (Allan 1991; Kulik
and Kulik 1982, 1984 Slavin 1990a).

Most of the research on the effects of

cooperative learning has been conducted
in elementary and secondary schools, and
the impact of cooperative learning meth-
ods is sometimes different when used

with undergraduates. As an example of

such a difference, the use of group incen-
tives has been found crucial to the suc-
cess of cooperative learning in elemen-
tary schools (Slavin 1984, 1990b. 1991,
1992; Webb 1992), but group incentives
do not appear to influence achievement in
college-level cooperative learning studies
(Baer and Baer 1996; Watson and Mar-
shall 1995).

Very few studies have compared the
effects of different methods of grouping
students when cooperative learning has
been used in college classrooms, Self-
selected undergraduate cooperative learn-
ing groups have been found to achieve
less than teacher-selected groups,
whether homogeneously or heteroge-
neously grouped, in science laboratory
situations (Lawrenz and Munch 1984).
Similarly, Baer and Baer (1997) found in
an undergraduate psychology course that
students in teacher-ussigned heteroge-
neous cooperative learning groups scored

higher on final course examinations than
students in self-selected groups. Howev-
er, this difference did not reach statistical
significance, possibly due to the limited
size of the sample (there were only
eighty-five students in the study) or the
fact that, unlike the Lawrenz and Munch
study, homogeneous groups were not part
of the design.

That brings us to the key concern of the
present study: differences between homo-
geneously and heterogeneously grouped
cooperative learning groups. This is one
area in which there has been little
research even at the elementary school
level, perhaps because of the strong
assumption in cooperative learning about
the importance of heterogeneous groups
to promote social interaction among
groups that often do not interact under
less-structured arrangements, A primary
concern has been to “maximize hetero-
geneity of skills and abilities.” as well as
to mix together as much as possible dif-
ferent social groups, with the goal of
“promoting more favorable evaluations of
outgroup members”™ (Miller and Harring-
ton 1992, 212). The use of homogeneous
cooperative learning groups has therefore
been rather unusual. In fact, almost all of
the cooperative learning methods promot-
ed in the past three decades—and almost
all of the research on the effectiveness of
cooperative learning—have used hetero-
geneous grouping (Slavin 1981; Watson
and Marshall 1995; Woolfolk 1998),

For this reason. even though almost all
of its adherents have consistently empha-
sized the importance of heterogeneous
grouping in cooperative learning, there is
actually little evidence of its effective-
ness in comparison to homogeneous
grouping. What little research that has
been done at the elementary and sec-
ondary levels suggests a pattern similar
to that found in noncooperative learning
settings: high achievers do much better
in homogeneous groups: among average
and low achievers there is little differ-
ence between students in heterogeneous
and homogeneous groups: and high-
achieving students frequently have a
poor attitude toward group work (Allan
1991: Engelhard and Monsaas 1989:
Kulik and Kulik 1982, 1984; Loveless
1999: Slavin 1990a; Sternberg and
Willard 2002).
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What about the effects of heteroge-
neous versus homogeneous grouping in
undergraduate courses employing coop-
erative learning? Two studies, both com-
pleted in college science classrooms,
made such comparisons, and although
both (Lawrenz and Munch 1984; Watson
and Marshall 1995) found that the homo-
geneously grouped students achieved at
somewhat higher levels than the hetero-
geneously grouped students, neither com-
parison reached the .05 level of statistical
significance. (’Donnell and Dansereau
(1992) presented evidence suggesting
that when their highly structured “script-
ed cooperation” model, in which dyads
read and review textual material together,
is used, lower-ability college students
achieve more in heterogeneous groups
than in homogeneous groups.

For the present study we compared the
impact of heterogeneous and homoge-
neous cooperative learning groups on
achievement in an undergraduate educa-
tional psychology course. The sample
size was larger than those used in the
studies by both Watson and Marshall
(1995) and Lawrenz and Munch (1984),
and the cooperative learning model
employed was more typical of the kind of
cooperative learning used in college
classrooms than the highly constrained
“seripted cooperation” model of O"Don-
nell and Dansereau (1992). The purpose
was to compare the effects on achieve-
ment of placement in homogeneously
versus heterogeneously grouped coopera-
tive learning groups. The study was
designed to allow overall comparisons of
achievement as well as comparisons of
the achievement of low-, average-, and
high-achieving students in the two kinds
of groups.

Method

The study was conducted over the
course of three semesters using 137 stu-
dents in six sections of an educational
psychology class at a private liberal arts
college with a large teacher-preparation
program. The students in the study had
average combined SAT scores of 1060,
with a minimum GPA of 2.50 (which was
required for admission (o the course). The
sample was largely white (94 percent) and
female (91 percent). Ninety-three percent
of the students were sophomores (the rest
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were juniors), and although their exact
ages were not recorded, more than 90 per-
cent were traditional students and there-
fore about nineteen or twenty yvears old.

Of the students who participated, sixty-
eight were assigned to homogeneously
grouped teams and sixty-nine were
assigned to heterogeneously grouped
teams based solely on early achievement
in the course. In each section of the class,
six teams were formed of three or four
students each based on the results of a
multiple-choice guiz given during the
fourth week of the fourteen-week course.,
This was one of three graded tests given
during the semester that together deter-
mined 60 percent of students’ grades.
(The remaining 40 percent of the grade
was based on papers, the grades of which
were not used in this study. Students in
each pair of classes had identical paper
assignments, however.) Prior to this quiz,
students had been randomly assigned 1o a
team, and one week after the quiz (with
no connection suggested between the new
leam groupings and the quiz) new teams
were formed. All students. therefore,
worked for the first five weeks ol the
course in randomly assigned cooperative
learning groups and for the final nine
weeks in cooperative learning groups that
were either homogeneous or heteroge-
neous in terms of achievement (based on
scores on the first quiz).

Grouping was achieved as follows: In
each class, the eight students who scored
highest on the quiz were identified (for
the purpose of this study only) as high-
achieving students, and the eight who
scored lowest were identified as low-
achieving students. The remaining stu-
dents were identified as average achiev-
ers, This identification was used to place
students in groups in the homogeneously
grouped classes, each of which had two
high-achieving, two average-achieving,
and two low-achieving teams. In the het-
erogencously grouped sections, students
were put into groups using the following
formula: one high achiever, one low
achiever, one average achiever, and (if the
team had four members) one more stu-
dent who could be from any group. These
groups remained in place until the end of
the course. Four students dropped the
course after the teams had been formed:
two low-achievers in heterogeneous

groups and two average achievers, one
from a heterogeneous group and the other
from a homogeneous group.

Each semester for three semesters, the
same professor taught two sections of an
educational psychology course, which is
open to all students but required of edu-
cation majors. Each section was self-
contained and met for ninety minutes
twice a week for fourteen weeks. Class
size was capped at twenty-five students.
The syllabus used each semester was the
same for both sections, as were all assign-
ments, lectures, and activities, and stu-
dents were assigned fo sections on an
essentially random  basis. (Students
signed up for one section or the other, but
the meeting times were similar—either
Il am or | pm every Tuesday and Thurs-
day—and students knew they would have
the same professor in either class.) In
both sections cooperative learning groups
were employed regularly. A random
selection procedure determined which
section would use which kind of grouping
each semester. The students were not
aware that this study was being conduct-
ed, nor were they aware how the cooper-
ative learning groups were tormed. They
were to be told, if they asked, that they
were grouped randomly. No one asked,
however, in any of the sections.

Although the groups were sometimes
referred to both as “teams™ and “groups™
in class, there was no competition among
them for rewards of any kind, which pre-
vious research has shown are not needed
when wsing cooperative learning in col-
lege classrooms (Baer and Baer 1996;
Watson and Marshall 1995). The tasks
carried out by the groups were all
ungraded assignments that were complet-
ed during class time.

All teams were given the same assign-
ments. A typical assignment was to dis-
cuss a question raised by the professor.
These questions generally asked students
to do such things as (a) simply think and
share ideas about some topic (e.g.. “How
are Piaget’s concept of equilibration and
Vygotsky's idea of the zone of proximal
development alike, and how are the two
concepts different?”); (b) analyze an
argument, critique a research design, or
evaluate a conclusion (e.g., after reading
or hearing about a particular study, stu-
dents were sometimes asked to look for
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design flaws or problems with the
authors™ conclusions based on possibly
insufficient evidence); (¢) apply a concept
(e.g.., after studying different kinds of
instructional objectives, students were
asked to develop a set of cognitive and
behavioral objectives for a particular
topic); or (d) simply review a topic by
asking one another questions about it
Sometimes teams were asked to develop
an answer to be shared with the rest of the
class. and sometimes the activity ended
after the groups had discussed the topic
among themselves (with no reporting to
either the class or the professor).

Although teams were occasionally
asked to turn in a written response of
some kind, this was unusual, and the
teams’ products were never graded. All
group activities were conducted during
class and for the same length of time.
Because students were placed in classes
randomly and random assignment was
used to determine which classes received
homogeneous or heterogeneous group-
ing, extrancous variables (e.g., industri-
ousness. previous knowledge of and
interest in the subject matter, personality
traits, study habits, learning styles, etc.)
can be safely assumed to be equal
between the two groups.

Results

As can be seen in table 1. there was no
significant difference between the two
groups” scores on the multiple-choice
quiz, which were the basis for placement
in teams and prior to which all students
were in randomly assigned cooperative
learning groups. The two groups thus
appeared very similar prior to the begin-
ning of the study, which started when stu-
dents were placed in either heterogeneous
or homogeneous groups.

The outcome measures were the multi-
ple-choice portions of the midterm and
final examinations. The homogeneous
group outperformed the heterogeneous
group significantly (p < .04) on the final
examination (at the end of the fourteen-
week course and after nine weeks of
working with either a homogeneously or
heterogeneously grouped team) and at a
level of borderline statistical significance
(7 < .10) on the midterm examination
(nine weeks into the course and after just
four weeks of working with either a

172

TABLE 1. Mean Scores—All Students

Homogeneous Heterogeneous
Test Group (N = 68) Group (N = 69) F Ratio (1. [36) Prob> F
Quiz 740 (s.d. = 14.56) 750 (s.d. = 15.84) 0.062 804
Midterm 85.6 (s.d. =14.01)  81.9(sd. =11.70) 2.825 095
Final 844 (s.d. = 14.60) 79.3 (s.d. = 13.66) 4.439 037

Note: The Franois a way of assessing the likelihood that a difference between group means is sti-
tistically significant. The larger the F ratio, the greater the stanistical significance. The likelihood that
an observed difference may be due to chance is expressed as a percentage in the Prob > F column.
Any value in the Prob > F column less than .05 is generally considered statistically significant (that
is, such differences are assumed to represent real differences that are not due merely to chance
effects).

TABLE 2. Mean Scores—Low Achievers

Homogeneous Heterogeneous
Test Group (N = 24) Group (N = 22) F Ratio (1. 45) Prob > F
Quiz 54.6 (sd. =6.77) 52.5 (s.d. = 10.31) 0.427 517
Midterm 743 (sd. = 13.19) 735 (5.d. =12.33) 0.044 834
Final 69.5 (s.4. = 10.36) 69.6 (s.d. = 11.44) 0.002 966
TABLE 3. Mean Scores—Average Achievers

Homogeneous Heterogeneous
Test Group (N =21) Group (N =22) FRatio (1, 42) Prob > F
Quiz 74.9 (s.d. = 3.36) 76.5 (s.d. = 2.69) 1.892 A76
Midterm 87.9 (sid. = 12.51) 822 (s.d. =7.21) 3.249 079
Final 93.3(s.d. = 9.89) 84.7 (s.d. = 9.00) 8.929 005
TABLE 4. Mean Scores—High Achievers

Homogeneous Heterogeneous
Test Group (N = 24) Group (V= 24) F Ratio (1. 42) Prob > F
Quiz 93.3 (s.d. = 7.88) 94.4 (s.d. = 8.69) 0.121 730
Midterm 94.8 (5.d. =9.73) 89.1 (s.d. = 5.71) 6.185 017
Final 91.8 (s.d. = 8.38) 82.9 (s.d. = 14.83) 7.109 011

homogeneously or
grouped team).
Tables 2, 3, and 4 list scores on the var-

heterogeneously  prior to the onset of the experiment. For
low achievers there was essentially no dif-

ference between those working in homo-

ious tests for low-, average-, and high-
achieving students. Again, the outcome
measures were the final and midterm
examination grades: quiz grades have been
provided only to show that there were no
significant differences in the two groups

geneous and heterogeneous groups on
either the midterm or final examinations.
For both average and high achievers. how-
ever, homogeneous grouping was clearly
preferable, Jeading to substantial (and sta-
tistically significant) differences on the
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final examination among both groups.
Even on the midterm examination, which
was given after students had worked with
their assigned groups for only four weeks,
homogeneously grouped high achievers
significantly outperformed heterogeneous-
ly grouped high achievers, and among
average achievers, the homogeneous
group outperformed the heterogeneous
group at a level approaching statistical sig-
nificance (p < .08).

Discussion

These results suggest that when using
cooperative  learning, homogeneous
grouping in an undergraduate course
results in higher achievement than het-
crogeneous grouping, at least in a course
structured in a way that performance on
group work is not graded and group work
is conducted during class time. The levels
of statistical significance obtained
strongly suggest that these differences
were not the result of chance, but rather
represent real differences. Because the
only systematic difference between the
groups was the kind of grouping (homo-
geneous versus heterogeneous) used, it is
reasonable to conclude with some confi-
dence that the differences in how students
were grouped caused the observed differ-
ences in achievement. It is, of course,
possible that the results might differ if
one used different cooperative learning
procedures (e.g., if group assignments
were carried out during nonclass time or
if the work of groups was graded in some
way).!

The measures employed to assess stu-
dent achievement in the class were not
limited to the multiple-choice exams used
in this study for comparison purposes.
But use of only the objectively scored
tests avoided the possibility that any
expectations that the professor may have
had could have influenced the outcome
(as might happen were grades on papers
or essay test questions used to compare
group achievement). As in other research
on grouping methods (whether coopera-
tive learning is employed or not), the
study was not conducted in a manner that
ensured that the professor would not
know the nature of the groups (Loveless
1999). and it is therefore impossible to be
certain that the professor’s expectations
in no way influenced the outcome. Ran-
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dom assignment, use of only objectively
scored achievement measures, and identi-
cal assignments and in-class activities,
however, represent significant control
over extraneous variables that might have
influenced the outcome, and together
they provide about as much control as is
generally possible in ecologically valid
educational research.

The results are significant because they
run counter to the common (and often
recommended) practice, among college
professors who employ cooperative learn-
ing, of grouping students heterogeneously
(e.g., Halpern 2000). In college class-
rooms with fairly wide ranges of student
ability, homogeneous grouping could
result in significant achievement gains, at
least among average- and high-achieving
students, while doing no harm to the
achievement of low-achieving students.

This study does not tell why homoge-
neously grouped students outperformed
heterogeneously grouped students. One
possibility that has been suggested for
similar outcomes in research with
younger students is that conversations
among students with similar levels of
knowledge and understanding of the topic
may be more interesting to the students
and more likely to take place at a level
appropriate to the knowledge and skills of
the students involved (Loveless 1999;
Webb 1992). If this interpretation is cor-
rect, then it is likely that these results
would be generalizable to other college
courses in which there is a wide range of
knowledge of the subject being studied
and plentiful opportunity for in-class
cooperative learning activities.

There may be other advantages to het-
erogeneous grouping of students, of
course, such as the promotion of inter-
group relations, Baer and Baer (1997)
demonstrated that assigning college stu-
dents to cooperative learning groups to
promote heterogeneity in terms of the
racial, ethnic, and gender make-up of
groups may have a positive impact on
student achievement in college coopera-
tive learning groups. in comparison to
self-selected groups. Lawrenz and
Munch (1992) demonstrated a clear
superiority of teacher-assigned groups to
self-selected groups when cooperative
learning was applied in a college science
laboratory. There is no reason why coop-

erative learning groups cannot be homo-
geneous with respect to academic
achievement and heterogeneous with
respect to other student characteristics,
including gender. race, or ethnicity, Such
a practice would allow professors to pro-
mote important nonacademic goals of
cooperative learning, such as improving
intergroup relations, while grouping stu-
dents in ways most likely to result in the
highest levels of student achievement.

Key words: cooperative learning,
homegeneous and heterogeneous
grouping, achievement levels

NOTE

Grading group projects of any kind and
including such grades as part of individual
student grades raises questions about fairness
that are heyond the scope of this paper. but it
should be noted that using cooperative learn-
ing group grades in such a manner (or reward-
ing team performances in any way) would
raise especially thorny ethical issues were the
groups structured using homogeneous group-
ing. as would using group rewards with self-
selected groups. One cannot easily brush aside
concerns about the fairness of basing individ-
ual grades, even in part, on the work of other
students regardless of the method of grouping,
but homogeneous grouping makes this funda-
mental issue of faimess especially salient.
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