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Abstract

In a previous study, we determined that student peer ratings used to assign individual grades
from group grades showed no effects relating to gender but significant effects relating to race. A
likely explanation of this result was that students seem to base ratings on perceived ability in-
stead of real contribution to the group effort. To overcome this tendency, we modified the peer-
rating instrument, instructed students on the behavioral characteristics of good teamwork, and
focused the student peer ratings on those characteristics. This paper presents an analysis of peer
ratings using the modified instrument and compares these results to the results of the previous
study. Using the new approach, student peer ratings showed no effects relating to race, suggest-
ing that the new approach has the desired effect. However, contrary to prior studies, a gender
biasis observed. In this study, women rate other women much lower than they rate men, al-
though men’s and women'’ s average course grades are not significantly different. We conclude
that our efforts to focus student peer ratings on real contributions to the group effort have been
only partially successful.

|. Introduction

A well-known drawback of student group work is the possibility that one or two students will do
most of the work and that one or more students will “hitchhike,” that is, fail to do their share of
the work but get the same high grade as the rest of the group. This problem can be addressed in
part by using the peer-evaluation system described by Brown' for assigning individual grades
based on a group grade. For this technique to be effective, groups should be assigned and
coached by the instructor according to the established practices of cooperative learning.

In recent studies, Kaufman, Felder, and Fuller? (KFF) and Layton and Ohland® (L& O 1) examine
the incidence of hitchhiking and other aspects of group work with the aim of addressing common
concerns about the validity of peer evaluations. The main difference between the two studies are
that the students in KFF are primarily non-minorities (89%) while the studentsin L& O | are pri-

marily African-American (87%). “Minorities’ includes African-American, Hispanic, and Native
American students; “non-minorities” includes students of al other ethnic backgrounds.

The results of these two prior studies—one at a mgjority-black institution (NC A& T) and the
other at a mgority-white institution (NC State)—are consistent, showing no effects relating to
gender but significant effects relating to race. While racia prejudice could not be ruled out, a
more likely explanation of this result was that students tend to give low ratings to those who are
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weaker academically. Students seem to base ratings on perceived ability instead of real contribu-
tion to the group effort. To overcome this tendency, we modified the peer-rating instrument, in-
structed students on the behavioral characteristics of good teamwork, and focused the student
peer ratings on those characteristics. This paper presents an analysis of peer ratings using the
modified instrument and compares these results to the results of the two previous studies.

I1. Class and team demographics

Peer evaluation data from two sections of a single course taught by Layton in Spring 2000 are
included in this study. The courseis MEEN 337 Dynamics, a core course for most engineering
majors at North Carolina A& T State University. Student demographics are shown in Table 1,
where “L&O I1” represents this study. Datafrom L& O | and KFF are shown for comparison.

Table 1. Demographic data.

Study N Men Women Non-minorities Minorities Ingtitution
L&OII 70 85% 15% 10% 90% NC A&T
L&OI 70 73% 27% 13% 87% NC A&T
KFF 208 70% 30% 89% 11% NC State

Here, N isthe number of students receiving final course grades. In al three studies, less than 1%
of the students are Hispanic and Native American—the “minority” students are predominantly
African American. Thisstudy (L& O 1) has about half as many women as our previous effort
(L&O1), and the inverse ratio of minorities to non-minorities compared to KFF.

On thefirst day of class, students are asked to fill out a questionnaire indicating their GPA, gen-
der, course grade in a prerequisite course, and whether they are repeating the course. A 7-day
scheduling table isincluded on which students indicate times that they cannot meet for group
work. All information is voluntary except a signature verifying that prerequisites have been satis-
fied. The instructor uses this information to form teams according to the following guidelines,
based on Felder et al.* Final composition of the teamsis shown in Table 2.

» Groupsof 3 or 4, selected by instructor.

* Women and minorities are not outhnumbered in a group.

» Heterogeneous ahility level using GPA and grade in prerequisite course.

» Heterogeneity of major discipline: mechanical, electrical, civil, and so forth.

» Time available during the week for group work.

Table 2: Team composition.

L&OI L&OII
Category Number Number
Total 21 17
All female 1
All male 11 11
Mixed gender 9 6
All minorities 12 11
Mixed ethnicity 9 6
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[11. Team activities and the cooperative learning environment

Teams are formed in this course for homework. (Teams in KFF were formed primarily for
homework and teamsin L& O | were formed for design projects.) Peer ratings are performed
twice in the semester, one at approximately midterm, the second near the end of the semester.
The second set of peer ratings is analyzed here.

The cooperative learning environment is not fully developed in this course, although some of its
elements are present. The five criteria of cooperative learning—positive interdependence, indi-
vidual accountability, face-to-face interaction, appropriate use of interpersonal skills, and regular
self-assessment of group functioning—are developed in this course to the degree described be-
low.

1. Positive interdependence is promoted by awarding extra points on exams based on team per-
formance. For the first exam, if ateam average test scoreis greater than 75, each team mem-
ber’s exam scoreisincreased by 5 points. On the second exam, if any member of the team
scores at least 10 points higher than his or her raw score on the first exam, each team mem-
ber’s exam scoreisincreased by 5 points.

2. Individuals are held accountable by using peer ratings to assign individual grades from a
group homework grade.

3. Face-to-faceinteraction is not aways guaranteed.

4. Studentsreceive someinstruction in interpersonal skills whenever the peer rating systemis
discussed.

5. Regular assessment of group functioning is accomplished by formal evaluations twice in the
semester and informal discussions outside of class as required.

IV. Peer rating procedures

The peer evaluation system is an adaptation of the one advocated by Brown®, in which students
use a prescribed list of terms such as “excellent,” “very good,” “ satisfactory,” and so forth to
evaluate one another’ s contributions to the team’ s deliverables. In administering the peer ratings,
the instructor spends about 5 minutes of class time discussing the meaning and purpose of the
ratings. Students are given 10-15 minutes to complete the rating forms, which are folded when
collected to maintain confidentiality. Students that need more time are allowed to turn them in
later that day.

The verbal ratings are converted to a numerical equivalent and an individual’ s weighting factor is
theindividual’s average rating divided by their group’s average. An individual student’s gradeis
the group grade multiplied by this weighting factor. A maximum factor of 1.07 was imposed to
prevent students from receiving artificially high grades due to having a teammate with very low
ratings. (KFF used a maximum factor of 1.10.)

The first evaluation (at approximately midterm) allows the groups to identify both “hitchhikers’
and “overachievers,” that is, group members that are contributing either too little or too much to
the group effort. The instructor meets with such groups outside of class to help them find waysto
more evenly distribute the work load and to help resolve interpersonal difficulties and time con-
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flicts. Students are encouraged to view the first evaluation as a chance to identify areas of im-
provement.

V. What we did differently

Prior studies have noted that students tend to give low ratings to those of their peers who are
weaker academically. Students seem to base ratings on perceived ability instead of real contribu-
tion to the group effort. To try to overcome this tendency, we modified the peer rating instrument
and procedure.

The first change to the peer rating instrument was the listing of behavioral characteristics of good
teamwork such as attending scheduled meetings, contributing to discussions, attempting to
communicate clearly and with civility, and so forth. The complete list is shown on the peer rating
instrument included at the end of this paper. Incidentally, as we reported in arelated prior study,”
the use of such behavioral characteristics can lead to a more reliable instrument, that is, one that
measures some characteristic in amore consistent and repeatable way. Reliability, however, is
not the same as validity, which investigates the question whether we are measuring what we seek
to measure. So while there is evidence that focusing students’ attention on the behavioral charac-
teristics of good teamwork helps us measure something more consistently, we cannot claim with
certainty that we are measuring what we seek to measure—individual contributions to the team
effort.

The second change to the peer rating instrument, following the suggestion of KFF, is a descrip-
tion of what the ratings (excellent, very good, satisfactory, etc.) mean in terms of individual per-
formance as well as an admonition that the ratings should reflect “each individual’ s level of par-
ticipation, effort, and sense of responsibility, not his or her academic ability.” The rating descrip-
tions and the focus on participation instead of ability are discussed with the students just before
the peer-rating instrument is administered. The purpose of the discussion is to alert students to
their responsibilities as evaluators and to point out that because they will be doing similar
evaluations of coworkersin industry, they should treat the exercise seriously, as a component of
their preparation for professional practice.

VI. Dataanalysis

All reported levels of significance are derived from a nonparametric Wilcoxon (Mann-Whitney)
rank-sum test,® with statistically significance defined by p<0.05. Ratings are reported on a 100-
point scale. The most noteworthy results are those relating to race and gender.

Ratings given and received by minorities and non-minorities are summarized in Table 3. None of
the differencesin ratings are statistically significant; thus, the racial biasin peer ratings observed
in the two previous studies is not observed in this study. Note that minority students gave non-
minority students the same average rating (89.2) as hon-minority students gave minority stu-
dents. In L& O |, minority students gave non-minority students an average rating of 96.5 while
non-minority students gave minority students an average rating of 79.8—a 16-point difference
related to race. Using the new peer rating instrument and procedure, this difference did not ap-
pear.
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Table 3: Ratings by race/ethnicity

Average ratings given N Rating p
By minorities 137 84.1 0.18
By non-minorities 15 89.2

To minorities 137 84.1 0.18
To non-minorities 15 89.2

By minorities to minorities 122 83.5 0.15
By minorities to non-minorities 15 89.2

By non-minorities to minorities 15 89.2 -
By non-minorities to non-minorities - -

To further illuminate this finding, student course grades with comparable results from L& O |
(course grades) and from KFF (average test scores) are shown in Table 4. In al cases, non-
minority students have higher grades than minority students do and in al but one class (KFF's
CHE 225) the difference is significant. The prior studies, in which racial bias was observed, con-
cluded that students tend to give low ratings to those who are weaker academically. In this study,
asignificant difference in average grades still exists between minority and non-minority stu-
dents, but the previously observed racia biasis absent.

Table 4: Grades by race/ethnicity.

Study Course Average grade p

L&OIl | MEEN 337 non-minorities 80.3 0.02
minorities 64.9

L&OI MEEN 440 non-minorities 84.0 0.0003
minorities 76.8

KFF CHE 205 non-minorities 78.0 0.005
minorities 62.0

CHE 225 non-minorities 813 0.21

minorities 77.8

Ratings are summarized by gender in Table 5. Contrary to both KFF and to L& O [, a significant
effect relating to gender appears. Ratings given to men are 9 points higher than ratings given to
women, but this difference in neither practically nor statistically significant (p=0.09). More strik-
ingly, the difference between the ratings given by women to women and those given by women
to men isnot only statistically significant (p=0.02), but is a gap of 20 points. Neither we nor
Kaufman et al. observed such an effect in previous studies.

Table 5: Ratings by gender

Average ratings given N Rating p
By men 126 85.1 0.89
By women 26 82.2

Tomen 126 86.1 0.09
To women 26 774

By men to men 110 85.6 0.58
By men to women 16 82.0

By women to men 16 89.8 0.02
By women to women 10 70.0
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To further illuminate this finding, we again examine apparent academic ability indicated by stu-
dent grades. Table 6 shows student course grades by gender. Here, the 6-point differencein
grades between men and women is not significant (p=0.49).

Table 6: Grades by gender.

Study Course Average grade p
L&OIl | MEEN 337 men 67.7 0.49
women 61.3

Thus we find a significant gender-based bias in peer ratings that is apparently unrelated to aca-
demic ability. Men and women receive on average the same grades, yet the peer ratings given by
women show a 20-point bias in favor of men.

Possible reasons for women rating other women so poorly are:

1. Gender-based prejudice in women.

2. Perception of ability based on discipline. Studentsin L& O | were al mechanical engineering
majors and students in KFF were all chemical engineering mgjors. Studentsin this study are
from severa engineering disciplines (mechanical, electrical, civil, and so forth) and we know
that some students and faculty deem certain engineering disciplines more demanding than
others. Peer ratings may have been influenced by such prejudices.

3. Perception of ability based on age and experience. Studentsin L& O | were all at essentially
the same point in their academic career. Studentsin this study ranged from first-semester jun-
iors to graduating seniors (and one graduate student as well). Peer ratings may have been in-
fluenced by prejudices based on academic level.

The previous studies tend to refute explanation 1. Peer-rating gender-bias was not observed in
KFFand L& O I. Explanations 2 and 3 are proposed because the basic difference between the
studentsin this study and the studentsin L& O | and KFF isthat the studentsin both prior studies
were homogeneous with respect to major discipline and academic level while the students of this
study are from different disciplines and are at different academic levels. This does not explain,
however, why a bias appears in women and not in men. There were half as many women in this
study compared to the two prior studies (see Table 1) but we do not know how this might have
affected the results. It is likely that existing research in the broader area of gender studies can
illuminate this result.

VI1I. Conclusions

Peer ratings are used to assign individual grades from a group grade given to instructor-assigned
homework teams. To overcome an apparent student tendency to give low ratings to those who
are weaker academically, we modified our peer-rating instrument, and focused the students’ at-
tention on the behavioral characteristics of good teamwork and on the relevance of such instru-
ments to professional practice. The results, in contrast to prior studies, show no racial biasin
peer rating. We would like to conclude that our modifications to the process brought about this
desirable result. However, a gender bias appeared in this study that was not observed previously.
In this study, women rate other women much lower than they rate men, although men’s and
women’ s average course grades are not significantly different. Possible explanations for the ap-
pearance of this gender bias where none was observed before are perceptions of ability based on
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discipline or academic level, and that this class had half as many women asin the prior studies.
Additional work is required to determine which of these possibilities, if any, explain the ob-
served results. We conclude that our efforts have been partially successful in addressing the issue
of perceived ability in peer ratings.
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Peer ratings of team members Name

ME 337 Dynamics Date:

R. Layton

Please write the names of all the members of your team, INCLUDING YOURSELF, and rate the degree
to which each member fulfilled his or her responsibilities. Such responsibilities include:

Attending scheduled meetings.

Contributing to discussions.

Attempting to communicate clearly and with civility.

Listening effectively.

Accepting criticism gracefully.

Completing tasks fully and on time.

ogkrwnE

Your responses are used to assign individual grades from the group grades. Your responses are confi-
dential. The possible ratings are:

Excellent Consistently went above and beyond; tutored teammates, carried more than his or
her fair share of the load.

Very good Consistently did what he or she was supposed to do, very well prepared and co-
operative.

Satisfactory Usually did what he or she was supposed to do, acceptably well prepared and co-
operative.

Ordinary Often did what he or she was supposed to do, minimally well prepared and coop-
erative.

Marginal Sometimes failed to show up or complete tasks, rarely prepared.

Deficient Often failed to show up or complete tasks, rarely prepared.

Unsatisfactory  Consistently failed to show up or complete tasks, unprepared.

Superficial Practically no participation.

No show No participation at all.

These ratings should reflect each individual’'s level of participation, effort, and sense of responsibility to
achieving team goals, not his or her academic ability.

Name of team members (including yourself) Rating

Your signature
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