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In Vygotsky’s (1978) seminal essay on education he remarked that,
“learning awakens a variety of internal developmental processes
that are able to operate only when the [student] is interacting
with people in his environment and with his peers” (p. 90). Then,
in the 1960s, several decades after Vygotsky’s death, the emerg-
ing cognitive revolution coupled with breakthrough research on
how people learn prompted interest in the form of meaning-
making that only occurs within a social culture (Greenwood,
1999). Today, educators are urged to promote these sorts of social
encounters within their classrooms to foster learning amongst
students. Further, education researchers have mostly adopted the
notion that learning does not occur in a vacuum and encouraged
principles when designing
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The notion that greater learning outcomes will be achieved if the cogni-
five work is distributed amongst a group of individuals working fogether
versus working alone has received mixed support when explored empiri-
cally (e.g., Daiute & Dalton 1993; Johnson & Johnson, 1991). This study
examined the relationship between smallgroup collaborative learning
structures and the potential predictors of groups’ overall academic per-
formance. We sought to identify specific factors that distinguished high-
performing groups from low-performing groups in the classroom. Class
affendance and individuaHevel academic performance were positively
related to group-level academic performance. Further, it was predicted
that groups consisting of an exceptionally high-performing member, or
superstar, would achieve greater grouplevel academic performance
than groups consisting of members who performed similarly. However,
the greater the distance between the highest-performing member's score
and the average of the other group members’ scores on individuallevel
tasks, the lower the score on group-level tasks. This difference between
the highest scoring group member and the rest of the members is referred
fo as the Superstar Difference Score. Qualitative and quantitative analy-
ses indicated that the Superstar Difference Score is a reliable, negative
predictor of grouplevel academic performance. Practical implications
for classroom instructors and future directions for education research

resultant from this study's superstar effect are discussed.
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SUPERSTAR EFFECT

classroom environments (Bransford, Brown, & Cocking, 2000).
Social constructivism describes the student as an active “maker
of meanings” who participates in a small culture to co-construct
knowledge with other students (Voss, Wiley, & Carretero, 1995).

As inquiry into how people learn moved toward considering
individual differences in cognitive demands and determining how
learning environments could address these differences, social con-
structivism gained prominence as a learning theory. Researchers
hypothesized that by distributing the cognitive work amongst a
group of individuals working together, the groups could attain
more success than individuals working alone (Bruner, 1990).
Further, observations of students working together have found
that peer-to-peer interactions may be even more facilitative for
active meaning-making than teacher-student interactions, given
the shared perspectives and life experiences (Daiute & Dalton,
1993; Vygotsky, 1978; Yilmaz, 2008).

‘The awareness of the social dimension of learning that has
evolved over the last half-century has resultantly changed the
nature of effective pedagogy. Where the emphasis was once on
direct instruction, today’s teachers utilize a multitude of varying
instructional techniques, and those that are influenced by social
constructivism require equal or greater involvement by students
in the learning environment (Jonassen, 1991). Examples of such
instructional techniques include collaborative or cooperative
learning, reciprocal learning, distributed cognition, and cogni-
tive apprenticeship (Brown, Collins, & Duguid, 1989; Hutchins,
1995; Resnick, Levine, & Teasley, 1991; Slavin, 1995). However,
prior research on these strategies have reported discrepancies in
work products produced by a group, or pair, of students working
together and those produced by the individual members, as well
as work products produced by groups over a semester (Johnson
& Johnson, 1991). The present study sought to contribute to this
line of research by examining the relationship between collabora-
tive learning and potential predictors of groups’overall academic
performance.
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Collaborative Learning

As a well-established instructional strategy, collaborative learn-
ing refers to a small group of students who cognitively and coopera-
tively engage in a common task to achieve a shared goal (Brandon
& Hollingshead, 1999; Johnson & Johnson, 1989; Slavin, 1995).
Today, collaborative learning procedures have widespread use at
every tier of the education process from preschool to graduate
school, and across various subject domains (Johnson & Johnson,
2000). The general effectiveness of this strategy has been supported
theoretically, validated empirically, and operationalized into practi-
cal procedures for educators (Onwuegbuzie, Collins, & Elbedour,
2003). For example, when collaborative learning has been com-
bined with short periods of formal lecture at the postsecondary
level, students have demonstrated increased involvement in class
discussions, heightened motivation, and generally more positive
attitudes toward learning (Munoz & Huser, 2008; Slavin, Hurley,
Chamberlain, Reynolds, & Miller, 2003). Also at the university level,
collaborative strategies have been utilized to improve both creative
thinking and communication skills in addition to mental organiza-
tion of novel information (Mason, 2006; Rhys & Fetherston, 2008;
Zuheer, 2008). In undergraduate courses with larger numbers of
students enrolled, such benefits cannot be achieved when students
work individually (Slavin & Karweit, 1981). Johnson, Johnson, and
Smith’s (1991) meta-analysis of 164 studies compared collabora-
tive learning to individual learning strategies. They found evidence
of greater achievement levels, more instances of advanced reason-
ing, and increased transfer in the collaborative learning conditions.
In addition to academic effectiveness, collaborative learning has
been shown to increase females’ self-efficacy in competitive envi-
ronments (Rodger, Murray, & Cummings, 2007). Similar results
have been demonstrated in educational settings outside the United
States (e.g., Gillies & Boyle, 2006; Zakaria & Iksan, 2007) and
through the research in special education (e.g., Wolford, Heward,
& Alber, 2001).

Collaborative learning tasks are meant to foster shared think-
ing and co-construction of meaning amongst students (Murphy
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& Alexander, 2005; Ormrod, 2008). Collaborative efforts to learn,
to understand, and to solve a range of problems are central for
constructing knowledge structures that can be efficiently applied
to novel tasks. To maximize learning outcomes and create an
environment that is conducive to positive group interaction, three
conditions must be met. First, group members must feel positively
interdependent and, at the same time, individually accountable
for their own academic goals. Second, individual members should
demonstrate support of fellow members’efforts toward task com-
pletion (i.e., by offering corrective feedback). Finally, members
need to be reflective of their group’s smaller achievements as they
continue to work toward a greater common goal (Johnson &
Johnson, 2002). Instructors can support such an environment
by allocating enough class time for face-to-face interaction and
encouraging practices such as guided peer questioning (Hagman

& Hayes, 1986; Ormrod, 2008).
Issues in Collaborative Learning

Despite the mass of literature praising collaboration amongst
peers, sometimes the use of collaborative learning structures,
rather than delivering impressive results, is ineffective (Slavin
et al., 2003). Simply placing individuals in groups and assign-
ing tasks does not necessarily lead to the positive results dis-
cussed previously (Johnson & Johnson, 1989). Several studies
have reported discrepancies between performance scores reported
at the group level and those reported at the individual member
level (e.g., Hatano & Inagaki, 1991; Johnson & Johnson, 1991;
Salomon & Perkins, 1998; Salomon, Perkins, & Globerson, 1992;
Webb, 1992). One possible explanation of this phenomenon may
be that, within a given group, a highly variant individual member’s
abilities cause variable, or difficult to predict, group-level per-
formance. A second possibility may be that a single high-ability
group member dominates group-level tasks such that group-level
performance is more reflective of this particular member’s ability
opposed to a composite of all members’ ability. The latter expla-
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nation has been termed the Matthew effect (Merton, 1973) and
is discussed next.

The Matthew effect. Originating within the field of sociol-
ogy, the Matthew eftect describes a situation wherein an individ-
ual possesses an excessive amount of resources and then leverages
those resources to obtain even more (Merton, 1973). In other
words, the Matthew effect describes an unequal distribution of
resources among individuals in a community. Within education,
the term Matthew effect was adopted by Canadian psychologist
Keith Stanovich to describe trends he observed between new
readers as they developed skills associated with reading: Early
success in acquiring reading skills appeared to correlate with
tuture successes in reading, while students who failed to acquire
those same skills before the third or fourth grade exhibited simi-
lar difficulties in other areas (Cunningham & Stanovich, 1997;
Stanovich, 1986). Longitudinal data revealed a fan-shaped spread
in achievement; when educational outcomes were plotted against
time, students’rates of achievement were relative and proportional
to their initial skill acquisition (Adams, 1990; Cunningham &
Stanovich, 1997).

Within a collaborative learning environment, members per-
ceived as more capable are often deferred to and this deference
may support those members in obtaining greater comprehension
of novel information. In other words, if the discourse within col-
laborative groups supports meaning-making, and thus compre-
hension, and, if the members who are deferred to speak more
often, then the more capable members may achieve greater lev-
els of comprehension (Fogarty & Pete, 2007; Jonassen & Kwon,
2001). This process would become cyclical resulting in a variation
of the Matthew effect.

To avoid what some refer to as “the rich getting richer,” instruc-
tors can aim to maximize inter-group homogeneity by assigning
groups based on members’ cultural background, gender, prior
knowledge, and academic major (Onwuegbuzie et al., 2003). Even
distribution of these variables across groups may be especially
important in learning settings where competition between groups
(i'exy exam bonus poifits) €an téveal an unfair distribution of these
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variables (Michaelsen, Knight, & Fink, 2002). Nevertheless, prior
research has also demonstrated that heterogeneous groups have
greater difficulty establishing cohesion than homogeneous groups;
however, they tend to catch up to homogeneous groups within a
semester (Watson, Kumar, & Michaelsen, 1993).

Team-based learning. A form of collaborative learning
that has received praise is team-based learning (TBL). Within
this specific strategy, students experience an increased sense of
responsibility, engagement in the learning process, and develop
interpersonal skills (Michaelsen, Watson, Schwartzkopf, & Black,
1992). TBLs social constructivist roots are evidenced by class
time use; time is shifted away from direct lecture and instead
allocated toward meaning-making activities that are completed
in groups. This method also includes assessment opportunities for
both individual and group-level performance.

TBL consists of three interrelated phases. In Phase 1, stu-
dents study independently outside of class to master content
objectives identified by the instructor. In Phase 2, students inde-
pendently complete a multiple-choice exam to assure their readi-
ness to apply their Phase 1 knowledge. Groups consisting of 6
to 7 members then retake the exam together and submit their
consensus answers for immediate feedback scoring. Two perfor-
mance scores are calculated; the first is for students’independent
exam responses and the second is for groups’ exam responses.
Phase 3 lasts several class periods during which groups com-
plete in-class assignments that require application of knowledge
obtained during Phases 1 and 2. During preestablished times, all
groups within a class will share their answers, which stimulates an
energetic discussion between groups as they defend and explain
their answers. The instructor plays a supportive role in helping
facilitate discussion and consolidate content for comprehension.

'The present study utilized a variation of TBL, referred to as
team-based testing (TBT). TBT includes Phases 1 and 2 from
the TBL process. The Phase 3 activities that take several classes to
complete are replaced with activities that are completed during one
class (Michaelsen et al., 1992). During the semester that this study
took place; the'common goal for grotps was extra credit points to
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increase exam scores. The activities that teams worked on outside
of the exams (Phase 2) ensured that groups received enough face-
to-face interaction and promoted an encouraging learning environ-
ment through the group discourse that took place.

Our research team has been using TBT during the semes-
ter leading up to the present study in undergraduate educational
psychology and introductory statistics courses. Anecdotally, dur-
ing these previous experiences using TBT there appeared to be
a trend where several groups in each class were unable to receive
extra credit and, as the semester progressed, seemed to essentially
give up trying. As observers, it seemed these groups were com-
posed of members that were discordant from the very beginning.
In contrast, the more successful groups were composed of mem-
bers that interacted more harmoniously with each other. These
observations represent the motivation for further exploring the
distinguishing characteristics of high- and low-performing col-
laborative groups in the present study.

Present Study

Prior research on classroom small-group structures has
described emergent patterns that clearly separate high- and
low-performing groups. Johnson and Johnson (1996) found that
success in collaborative groups result from members embodying
collectivist values (i.e., interdependence, joint effort). As a class
progresses through the TBL process, group-level performances

are reflective of more than simply the sum of individual members’

performances as they work together to become a team (Watson
et al., 1993). For this reason, the instructor of the classes used for
this study adapted the term zeam instead of group.

The purpose of this study was to identify the distinguish-
ing characteristics among members of high- and low-perform-
ing teams that may predict group-level performance to inform
1nstructors on their use of small-group learning structures.
erformance data were collected, dis-
>re recorded and transcribed, and

Volume 21 < Number 3 < Spring 2010

507



SUPERSTAR EFFECT

groups were observed in an attempt to ascertain whether certain
individual characteristics inhibit or promote successful group, or
team, performance.

Based on prior collaborative learning research, we predicted
that higher performing teams would have a greater degree of
homogeneity than the poor performing teams. However, the
instructor formed teams to maximize inter-group homogeneity
so the only characteristic that could emerge as the semester pro-
gressed was members’ individual performance record. Thus, the
teams comprised of members that exhibited similar individual
performance scores would predictably obtain higher team per-
tormance scores than teams consisting of one member that per-
tormed significantly higher than the other members. We dubbed
this phenomenon “the superstar eftect.”

Hypothesis 1. We expected teams comprised of similarly
performing members to achieve higher team-level performance
scores than teams that experience a superstar effect where one
member obtains significantly higher individual-level scores than
the other team members.

Secondly, we hypothesized that strong patterns in team
discourse would reflect high-performing teams’ strong collec-
tive mentality. Low-performing teams, on the other hand, were
hypothesized to have more widely varying scores within the team,
evidence that they were simply a collection of individuals without
the collective mentality of high-performing teams.

Hypothesis 2. We hypothesized that discourse patterns of
high-performing teams would be reflective of a stronger collective
mentality than low-performing teams.

Method

Participants

The study took place within introductory educational psy-
irge Southwestern university.
)1 students to teams during
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the first week of class. The assignment mechanism was mostly
random. However, the instructor made an effort to balance the
teams by gender and cultural background. This university and, by
extension, these two courses, have an ethnically diverse popula-
tion that includes many international and nontraditional students.
Both courses were also composed of students from widely varying
disciplines such as nursing, social work, education, communica-
tion, liberal arts, and business. The primary difference between
the two courses was the calculation component in the statistics
course. Teams consisted of 5 to 7 members. The collaborative
learning literature recommends groups consist of 3 or 4. However,
this decision was based on previous attendance records: Some
students were absent during days allocated for team activities.
Students remained in the same teams throughout the semes-
ter. Performance data collected reflected 9 teams of 7, 8 teams
of 6, and 1 team of 5 students. The basic demographics upon
which teams were created were fairly comparable between the
two classes chosen for this study, thus allowing for the combining
of the two samples for purposes of analysis. The teams selected for
the qualitative analyses portion of the present study were those
in which all members consented to being observed and recorded.

Procedure

We collected data on class attendance, individual and team
performance data on quizzes and tests, and recordings of dis-
cussions during team activities over the course of the semester.
Neither the instructor nor teaching assistant was privy to this data
until final semester grades were submitted.

TBT method. The structure of both classes was essentially
identical. Before the lecture on a new unit began in the class,
students individually took a 15-point multiple-choice quiz on
the assigned reading. After students completed the quiz individu-
ally, they turned in their individual answer sheets but retained
the quiz sheet upon which they had also recorded their answer
choices. Having turned in their quizzes, the students then met
in'their teams to discuss theiranswers. The team task was to col-
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laboratively complete the same quiz using Immediate Feedback
Assessment Technique (IF-AT) answer sheets that allowed
immediate feedback question by question. The IF-AT assess-
ment forms provide affirmative and/ or corrective immediate
feedback and are available for commercial purchase (see http://
www.epsteineducation.com).

For each question, when a team had made a choice among
alternatives, it would scratch the chosen answer on the IF-AT
form and, if correct, a star was revealed. If a team chose an incor-
rect answer, an empty spot was revealed and they had the oppor-
tunity to choose again whereby two “tries” were given for each
question. If the correct answer was chosen on the first attempt,
one point was awarded for that specific question. If the correct
answer was not chosen on the first attempt but rather the sec-
ond, half a point was awarded for that question. If the correct
answer was still not chosen on the second attempt, no points were
awarded. Points were then tallied for the team’s quiz.

Point calculation. For a complete breakdown of grade points,
see Table 1. For quizzes, the team that received the highest score
in the class (or teams if there was a tie) received 2 bonus points
that were added to each team member’s individually obtained
scores. Members of the team that earned the second highest score
in the class received 1 additional bonus point. Across the semester
there were 6 quizzes, each worth 15 points. If students received
a perfect score on their quiz and were members of the highest
performing team for each of the 6 quizzes, the quiz points toward
the final grade would be 102 points (90 plus 12 bonus points).

For tests, members of the team (or teams) that achieved the
highest score in the class were each awarded 9 bonus points on
their individually obtained test scores, 6 points were earned by
the second highest team, and 3 bonus points were earned by the
third highest team. Tests were administered three times over the
semester and were worth 60 points each. A student who received
a perfect test score and was a member of the highest scoring team
on each of the three administrations would receive a score of 207
points (180 plus 27 bonus points) toward the final course grade.

Journal'of Advanced Academics
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Students absent during classes when a quiz or test was given
were given the opportunity to take a make-up. However, if their
team had received bonus points, the absentee was not awarded
those bonus points because he or she had not contributed to the
team’s discussion and achievement.

In addition to quizzes and tests, games that consisted of prac-
tice exercises were also administered, or played, for additional
extra credit points.These games required team participation only
and represented the team-level activities of Phase 3 in the TBL
strategy. Team members on the highest scoring team received
4 points, those on the second highest scoring team received 3
points, and so on. Games were played 6 times over the semester.
Thus, students could receive up to 24 bonus points. Students who
were absent during these days did not receive bonus points. To
some extent then, attendance on game days were a measure of
students’motivation to improve their grade and contribute to the
achievements of their team.

Variables. The feam score is the average score of the team-
level quizzes and tests completed across the semester; games were
excluded from calculation of this variable. Individual score is the
average score of the individual-level quizzes and tests completed
across the semester. Superstar score is the highest individual score for
each team and thus represents each team’s highest-scoring member
across the semester. Superstar difference is the distance between the
superstar score and the average of the remaining team member’s
individual scores. Bonus score is the sum of the team’s bonus points
given for top—performing groups on tests and quizzes. Game score is
the sum of the teams’scores on the game/review days. See Tables 2
and 3 for individual- and team-level descriptive statistics.

Analyses

Regression

es were carried out to explore
ple regression was first con-
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Table 2
Descriptive Statistics for Studentlevel Variables

Variable N Percent Mean SD
Male 23 22.3

Female 74 718

Below 18 1 1.0

18-21 /5 /2.8

22-25 21 20.4

2629 ] 1.0

30 and over 3 2.9

White 52 50.5

Black 9 8.7

Asian or Pacific Islander 17 16.5

Hispanic 18 17.5

Multi-racial 5 4.9

Individual Quiz Score 101 11.10 1.76
Individual Test Score 101 4592 6.56
Individual Score 101 22.71 2.91

Table 3

Descriptive Statistics for Team-level Variables

Variable N Mean SD

Team Score 18 4.88 2.72
Team Bonus 18 20.83 Q.67
Team Games 18 15.75 6.32
Super Star Difference 18 3.26 1.93
Super Star Score 18 25.37 2.71

ducted to identify team-level performance predictors and a mul-
tilevel model was then used to account for team-level effects on

individual scores.

To explore the superstar eﬁect on team-level achievement, we

to predict average team achieve-
ere included as predictors in the
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Table 4
Bivariate Correlations of Team-Level Variables
Super Super
Team Team Team Star Star
Score Bonus Games Score  Difference
Team Score 1.00
Team Bonus 821** 1.00
Team Games A26** 646 * 1.00
Super Star Score .288** 168 -088 1.00
Super Star -093 -040 “211% 814** 1.00
Difference

Note. *p <.05. *¥*p < .001.

model: individual scores, superstar scores, superstar difference,
game scores, and bonus points. There were significant bivariate
correlations between team scores and individual scores, super-
star scores, bonus scores, and game scores (see Table 4). Because
the superstar difference was of theoretical significance to this
research, it was also included in the multiple regression model.

Multilevel Model

Although the regression model predicted team-level perfor-
mance, the multilevel model used individual, or student, scores as
the dependent variable to predict average team score and analyze
the potential superstar effect on student-level achievement. This
is a two-level model, with level 1 being student and level 2 being
team. An additional variable, superstar status, was created to indi-
cate each team’s superstar member. Superstar status was included
as a level-1 variable and coded dichotomously with 1 indicating
the student was the superstar, or highest scoring member within
their respective team, and O indicating that the student was not
the superstar within his or her respective team. Therefore the
level-1 model is,

Y, =B, + B,(SuperstarStatus) + . (1)
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The level-2 model includes: the team score, which is the aver-
age of each of the scores on the quizzes as they were taken by
the entire team; the superstar score, which is the average of the
highest scoring student’s individual scores on the quizzes; and
the superstar difference score, which is the difference between
the average of the superstar’s scores on individual quizzes and
the average of the rest of the team’s scores on individual quizzes.
The outcome variable is the average of the individual quizzes.
Therefore, the team score is the average of a different set of scores
from the individual scores used to calculate the superstar score
and the superstar difference score. The correlation between the
superstar score and the superstar difference score was .812.

Team score, superstar difference, and superstar score were
included as level-2 variables in the level-2 model for the intercept
(see Equation 2). Team score, superstar difference, and superstar
score were also included as continuous variables in the level-2
model for the superstar status slope (see Equation 3).

Bo =Yoo + You TeamScore) + v, (SuperstarDifference) +
Yos(SuperstarScore) + u,; (2)

B, =Y+ Vi (TeamScore) + v ,,(SuperstarDifference) +
Y 5(SuperstarScore) + u,, (3)

'The superstar status slope was included to measure the differing
effect of these variables for superstars as compared to their team

members.

Qualitative Analysis

The transcribed recordings of team discussions were used
to investigate the relationship between team’s discourse pat-
terns and academic performance. The qualitative analysis was a
recursive process between the team’s discourse, members’ indi-
vidual-level response choices, and team-level response choices
on quizzes and tests.
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Table 5

Summary of the Regression Analysis for
Variables Predicting Team Score

Variable B SE (B) §
Constant 22.673** 541

Individual Quiz Scores .008 024 017
Individual Test Scores -.009 .007 -072
Super Star Difference - 287%* 037 061
Super Star Score 220** 029 708
Bonus Score .070** .005 92
Games Score 021~ .008 - 156

Note. * p < .05. *p < .001.
Results
Regression Results

'The results of the regression analysis showed that individual
scores were not significant predictors of team scores, when con-
sidering the other variables in the model (see Table 5). However,
the superstar scores and superstar differences were significant pre-
dictors of team scores. Superstars, or highest-performing team
members, had a positive effect on the team score. Conversely,
the superstar difference, which illustrated the distance between
the superstar score and the average of the remaining team mem-
bers’ individual scores, negatively affected the team score, when
considering the other variables in the model. Finally, the bonus
and game scores also had a positive relationship with the team
score, after accounting for the other variables in the model. This
five predictor model accounted for 81.9% of the variance in team

achievement, £(6, 93) = 70.34, p < .001.
Multilevel Results
Durmg prehmmary analyses, an intraclass correlation coef-

0 of the variance in individual
ultilevel modeling would be
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Table 6
Fixed Effects for Multilevel Model
Fixed Effect Coefficient (SE) p
Model for team average individual scores (B,)
Intercept (Yoo) 22.16(.21) <.001
Team Score [yy,) -001 (.32) 997
Super Star Difference (yo,) -1.00 (.23) 001
Super Star Score (o) 1.00 (.17) <.001
Model for Super Star Slope ()
Intercept (y,,) 3.33 (.49) <.001
Team Score [y, 10 (.76) 898
Super Star Difference [y, 1.01 (.55) .088
Super Star Score [y, 5) -004 (.41) 993
Table 7
Random Effects for Multilevel Model
Random Effects Variance df Chi-square
Variance in feam average individual ~ <.001 14 009 [p>.5)
scores [Ty
Variance within tfeams (o?) 3.630

appropriate to explain the variance in scores at both levels. The
model was estimated using Restricted Maximum Likelihood, and
each of the level-2 variables were grand-mean centered indicating
that “0” is the average score across all teams. Thus, the intercept
represents the predicted score for a student on an “average” team.

'The fixed and random effects for this model are reported in
Tables 6 and 7. In examining the fixed effects, team score was
not a significant predictor of individual scores after accounting
tor the other variables in the model. However, superstar score
and superstar difference were both significant predictors of indi-
vidual score. A negative relationship between superstar difference
and individual score (y,,=-1.00) indicated that for every 1 point
difference between the superstar score and the team score, the

predicted individual score fell by 1 point, after accounting for
1. Predictably, there was a positive
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relationship between superstar score and individual score (yy; =
1.00), indicating that for every 1 point increase in the highest
individual score on a team, individual scores increased by 1 point.
Interestingly, none of these variables were significant predictors of
the slope in the model, indicating that there were no additional
effects of these variables on the superstars, or highest scoring
team members. Thus, while the model for the slope could be
eliminated from analyses, we chose to include this in the analysis
because the result may be due to a lack of power due to the small
sample size (i.e., there were only 18 groups, and thus, only 18
highest-scoring team members). The variance between teams on
individual scores was not statistically significant after account-
ing for the variables in the model (t,, = <.001) and the variance
within teams (0?) was 3.63. Thus, the model adequately explains
the variance between teams.

Qualitative Results

There were indeed emergent discourse patterns between the
high- and low-performing teams, and these patterns served as
support of our hypotheses. Within the low-performing teams,
the superstar, or highest-performing team member, dominated
the discourse that took place. Both excerpts below are from two
different low-performing team discussions from the educational
psychology class. The first excerpt, Team A, took place during the
middle of the semester and the second, Team B, took place closer
toward the end of the semester. Superstars’dialogue are italicized
in an effort to visually illustrate their level of discourse over their
other members in their team.

Excerpt 1. Team A (low-performing team)

4: Yeah, I thought it was E.

5: ‘Cause yeah I was looking over it before I turned it in and
I changed it from B to E, like right before I handed it in,
SO ...

4:’Cause E could totally be . . . yeah, goal setting.
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6:1 said E. But I mean, it’s just like

3: 1 said B.

4: [reads aloud] ‘@istinguishing between important and unim-
portant information”

2:1 said E, because to me it seemed like you weren't focusing
on main ideas . . .

4:I'll go with E, I'm going with E.

5: Maybe they’ll remember that more than something else .
.. Let’s just—

1:1 say E. But maybe B.

4: We'll go with E. [Scratching] And it’s wrong.

Excerpt 2. Team B (low-performing team)

5: We're on 14, right? C, definitely.

3: You checked already [speaking to Student 5]? It’s not C?

1: No! We got it wrong, what else could it be, A?

2: But it doesn’t have anything to do with relationships. I said D
because . . .

5: (interrupts) Well I put C, that’s what I thought.

2: Isn’t that impossible to have both? Because if they have a high
motive to avoid failure, hes never taken a chemistry class
before, so he has no idea . . .

6: (interrupts) He obviously has a low motive for failure.

2: Well, if he is going to take it on, he wants to be really successful
and at the same time, he got to really try to not fail at it, cause
then that would be, you know. But he doesn’t know if he’s not
good at it or not, so . . .

4: But I thought it was like a low motive to avoid failure just
because he knew he was taking on something that was
hard.

2: That's a clue right there.

4: When you like try to avoid failure, you do something that’s
easy ...

2: (interrupts) Hold on, look, or you do something . . . waif . . .
what’s the one where its like two different opposite ends of
the spectrum where you either do something that’s impossible

) attribute it to the fact that it was
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impossible, so it wasn’t really you that failed, if it’s possible.
Hold on let me think.

1: Yeah.

2: Between ability and effort, right? So how much effort you put
Jforth and like the abilities you have, you really well, it's oppo-
site so you either have high ability and low efforts, or what is
it? I can see that page in my notes in my head. Ugh hold on.

3: Let’s go on.

4: You want to skip 14? I am all confused.

5:'Then let’s just put B.

2: No, let’s go with D.

5: I'm trying B. Yeah, it’s B, I knew it was B.

3:So it’s D or B?

5: It was B.

2: Right, so let’s just go to 15.

Notice that in both excerpts, the two superstars were incorrect
in their answer choice. However, their performance scores indi-
cate that across the semester, these students obtained the highest
quiz and test scores. These excerpts may actually be representa-
tive of the superstars’ making sense of course content through
discourse dominance, providing evidence for the Matthew effect.

The following excerpts are from high-performing teams C
and D within the educational psychology class during the middle
and toward the end of the semester respectively. Our hypotheses
stated that, for high-performing teams, a pattern would emerge
that revealed the joint effort of team members who achieve suc-
cess through collaboration. Discourse of these two teams sup-
ported our hypothesis. Superstars’ dialogues are again italicized
in an effort to visually illustrate their level of discourse for com-
parison with other members in their team.

Excerpt 3. Team C (high-performing team)

5:Twas torn between D and E. T just didn’t remember reading
anything about information being presented in a simpler
manner with Piaget.
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5:1 was torn between E and D.

4: 1 was between A and D.

6: I was between Cand D . . . and A.

2: I'was between A and D, too, but I put D.

4: What do you want to do?

6: I don’t back mine 100%, so . . . we can go with A.

1: Ais fine ...

5: Yeah if y’all want to go with A. Since I'm not convinced ...

6: We can come back.

2: Okay, I still don't know ... See, I am still learning toward
A.Ts anyone else?

5: Yeah. 'm going towards A.

6: Yeah, Id say A.

4: [laughs] Okay. Are y’all sure?

2: Yeah.

1: Now I'm going to feel bad if it...*scratching®

4: Yeah, it’s A.

[various Yay! exclamations]

1: Fantastic.

Excerpt 4. Team D (high-performing team)

5: Okay, so, 24.1 got A.

4:1 put D.

1: I think all of these confused me; I got C.

3: It is B.

1: Why is it B> What was the question? Well, luck is uncon-
trollable, right? John’s is uncontrollable. Controllable is
what you have control over.

2: So you have no control over the situation? So, between Ken
and Frank? So let’s see what the difference is between them.

1: That’s what I was thinking too.

3: Ken’s IS controllable because he’s saying: If I would’ve
cracked a book, I probably would’ve done better.

6: Right. So that knocks oft three answers.

5:'That doesn’t mean it’s uncontrollable, though.

naybe he’s saying that was just easy?
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6: I mean that’s what I took from it, I don’t know.

1: Yeah, I see.

2: Let’s see what it's not: A2 Why wouldn’t it be A?

6: It’s not A, C, or E, it can’t be Ken.

5: Yeah, I don’t know why I put A, you're right.

3: It could be external because of the task difficulty, not
because of his ability; Ability would be internal. External
will be task difficulty.

5:That’s true. He said anyone could have aced this test. But
also, like in the book, like I just read it before . ..

3: No. I mean, I would argue that . ..

5: (interrupts) No, no, I definitely agree with you, I'm just
saying that’s such a hard question because in the book it
clearly states it is external locus, due to luck.

2: Yeah.

1: So do we want to guess Frank for 24?

(all consent)

5: OK. Yay! We rock!

Through these excerpts it becomes evident that the low-per-
forming teams’ superstars took charge but their team failed to
benefit from this. The high-performing teams, on the other hand,
displayed a democratic discussion through which they were able
to come to a consensus on a correct answer choice.

Discussion

Results from both the quantitative and qualitative analyses
provide support that the superstar score and superstar difference
are reliable predictors group-level performance. As educators, we
would hope that high scoring group members would positively
affect the overall group achievement. However, after controlling
for the superstar’s score, the superstar difference was negatively
related to group- -level achievement. Thus, after controlling for

e supe e, the e highest scoring individual
p, the lower the team scores
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on group exams. In predicting team-level performance, this effect
is actually equal to the positive effect the team gains from hav-
ing a higher superstar score. In other words, having a superstar
on your team is only beneficial if the rest of the team also scores
relatively high. If they do not, then the superstar does not help
the team as much. This has implications for pedagogic endeavors
and utilization of small-group structures in the classroom.

'The results of this study indicate the practice of heteroge-
neously grouping students may be detrimental to overall team
achievement if there is a great discrepancy between a high-per-
forming individual and the rest of the team members. Thus, not
all teams seem to benefit from having a top student, or superstar,
in their group. The greater the superstar status, as compared with
the rest of the group, the lower is the achievement of the over-
all team. This implies that more homogeneously matched ability
groups may better allow all students to achieve at higher levels
and contribute more equally to the team. Homogeneous groups
may allow for greater social constructivism and learning to occur,
thus maximizing the benefits of cooperative work.

In contrast to popular conceptions of collaborative learning,
low-performing groups included an individual whose perfor-
mance was considerably higher than other members’ performance
(a larger superstar difference value). This point is most evident in
the discourse patterns that emerged amongst teams. Teams that
had an individual with a high superstar status failed to display
balanced team discussions whereby members contributed equally.
Teams whose superstar score was closer to their team average
score appeared to display more democratic discussions.

'These results are not surprising, and in fact may appear to be
common sense from an educator’s perspective. High-performing
students tend to perform consistently across environments. In
addition to looking for reliable predictors of high-performing
learning teams, it was expected that this implementation of TBL
would support the widely held views of Johnson and Johnson
(1996), Michaelsen et al. (2002), and Watson et al. (1993) that
cooperative learning nurtures the development of joint effort,
mutual responsibility; and deémocracy. The evidence here seems
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to suggest that lower performing teams are less cooperative
than higher performing teams, which would be expected under
the above assumptions. One might argue that the differences
observed support the contention that the diversity of the team
slows the cohesiveness development process.

Advantages and Limitations of Present Study

As Johnson and Johnson (1989) have asserted, cooperative
efforts might be expected to be more productive than competitive
or individualistic efforts only under certain conditions. The con-
ditions that seem to promote successful cooperation are clearly
perceived positive interdependence, considerable face-to-face
interaction, and frequent use of relevant interpersonal skills. This
implementation of TBL provided students with clearly perceived
positive interdependence as they clearly understood that bonus
points were available to high-performing teams.

'The presence of considerable face-to-face interaction and
frequent use of relevant interpersonal skills is somewhat more
questionable as the terms “considerable” and “frequent” are
ambiguous. There is a limited amount of time available in a
semester-long undergraduate course. The total amount of time
spent on team activities in these classes was approximately 10
hours. Interpersonal and team skills were practiced to a greater
or lesser extent by all team members. The task structure, wherein
the team must come to consensual answers on multiple-choice
test items, limits the interpersonal and small-team skills that are
necessary; however, the limited team interaction time could be
seen by some as an argument for the need for specific interper-
sonal and small-team skills training.

One downside of the superstar phenomenon is the rich-
get-richer or Matthew effect (Merton, 1968) as documented by
Onwuegbuzie et al. (2003). Similar to the present study, teams
containing high-performing individuals outperformed those
teams with lower performing individuals. From one perspective,
the superstars can be said to be depriving their lower performing
counterparts'of the'opportunity toflcarn by taking over control
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of the team, thereby reaping the rewards of better understanding
the content at the expense of the other team members.

On the other hand, Merton (1968) noted an upside of the
Matthew effect. In the world of science, the well-known researcher
often popularizes ideas that, if put forward by a lesser known sci-
entist, might go unnoticed. Similarly, coauthoring a paper with a
well-known scientist gets the other more attention, recognition,
and the opportunity to work with a senior scientist in the field.
Along this reasoning, the formation of groups with heterogeneous
levels of ability may still be a beneficial practice (although not in
the present study). The lower performing individuals may get bonus
points awarded their team, simply due to the superstar’s perfor-
mance, that they would not otherwise receive. Additionally, lower
performing team members are in a position to observe some part
of the superstar’s cognitive process by their close proximity, even if
the superstar is not explicitly “teaching” them.

Recommendations for Future Research

Will knowing that team performance is contingent on the
performance of specific individuals and their commitment to the
process assist instructors in assigning students to teams so that
competition for bonus points is relatively even among all teams,
resulting in maximum learning? Perhaps a future intervention
study could examine whether adding the results of a pretest of
course material and the answers to a couple of questions to accu-
rately probe commitment to the criteria already used for team
assignment will allow for more even competition among teams.
Future research should also examine whether assigning students
to teams in such a way that minimizes the superstar effect would
facilitate learning.
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