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We examined college students’ participation in a game activity for studying course material on
their subsequent quiz performance. Game conditions were alternated with another activity
counterbalanced across two groups of students in a multielement design. Overall, the mean
percentage correct on quizzes was higher during the game condition than in the no-game
condition.
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_______________________________________________________________________________

College students often do not study effectively
or devote sufficient time to studying (Emanuel
et al., 2008; Houston, 1987; Thomas, Bol, &
Warkentin, 1991). A potential means of moti-
vating studying is through the use of games as
a study aid. Although games as study aids for
college students have been described favorably
in the educational literature (Gibson, 1991;
Walters, 1993), few experimental investigations
have been reported. Neef et al. (2007) compared
optional study sessions conducted in a game
format (e.g., Jeopardy, Who Wants to Be a
Millionaire) to a student-directed question-and-
answer format in a research methods course.
The results of an alternating treatments design
counterbalanced across two course sections indi-
cated that review sessions conducted in either
format were well attended. Despite improve-
ments relative to baseline, however, there was
little difference between the two formats on
participants’ subsequent quiz scores. Further-
more, mean quiz scores following the two review
formats were improved only slightly relative to

those of students who elected not to participate
in review sessions. It may be that combining
features of each of the review formats would be
more effective. We therefore systematically
extended the Neef et al. study by examining
the effects of game activities that involved
student- (rather than instructor-) generated
questions and answers over the material on
college students’ subsequent quiz performance.

METHOD

Participants and Setting

The participants were 11 practitioners (e.g.,
teachers, behavior therapists) enrolled in a
graduate level course in applied behavior analysis.
Data are reported for eight participants who gave
consent for their data to be included in the study.
During the first class session, all students in the
course were assigned randomly to one of two
groups, and within each group to one of two
teams (comprised of two to four members).
Group and team assignments remained the same
throughout the study. Classes met for 2 hr 18 min
once per week during the 10-week quarter. All
study-related activities took place in separate areas
(opposite corners) of the same classroom.

Procedure

During 20 min of each class period, two
teams in one group participated in a review
game with the instructor, while the two teams
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in the other group met with a graduate teaching
associate (GTA) to discuss their behavior-
change project assignment (attention control
condition).

Games. Each student who was scheduled to
participate in the game activity for a given class
session was responsible for generating at least
four questions and corresponding answers
pertaining to key points of the reading assign-
ment (consisting of one or two chapters from
the textbook) for that week. As a condition of
participating in the game for the upcoming
week, students posted their questions and
answers electronically in the dropbox of the
course Web site (visible only to the instructor
and GTA) before class. The instructor exam-
ined the questions and provided feedback if
warranted (e.g., if a question focused on a detail
unrelated to the objectives). Students then could
reexamine and alter the questions or answers
before class, if necessary.

The game rules and procedures were ex-
plained to the students during the first class
session and were reiterated immediately before
each game:

1. Students were required to post four
questions prior to class to be eligible to
participate (none of the students ever failed to
meet this criterion).

2. Each team took turns posing questions to
the other team.

3. Questions could be answered individually
or as a team, with the condition that each team
member had to answer at least one question
without consultation during the game in order
for his or her team to be eligible to win.

4. Teams received one point for each question
answered correctly. The student who asked the
question was to determine if the answer by the
opposing team was correct or incorrect. If that
student misidentified an incorrect answer as
correct or vice versa, or if he or she failed to
provide accurate feedback, a point would be
awarded to the opposing team by default (this
occurred on only two occasions). For questions

answered incorrectly, no point was awarded, and
the student who had asked the question was to
state the correct answer.

5. The team with the most points at the end
of the game activity would be declared the
winner, and each member would be awarded 4
bonus points toward his or her course grade. In
the case of a tie, members of both teams would
be awarded the bonus points.

No-game attention control. Students who were
not scheduled to participate in the game activity
for a given class session met as a group with a
GTA during the 20-min period to review their
progress and plans on a behavior-change project
that applied concepts covered in class. Students
received feedback from the GTA and their
peers, and the completed project was turned in
at the end of the course for a grade.

Quizzes
During the first 20 min of each class period,

all students took a quiz. Quizzes were cumula-
tive and consisted of questions for 6 to 7 points
from the previous week’s material (which had
been the subject of the former week’s review
game) and up to 8 points from earlier review
material. Performance on questions from the
earlier review material was not included in the
dependent measure. All quiz questions were
short answer, were based on unit objectives, and
were generated independently and in advance of
the review game questions.

Procedural Integrity
During each game session, the instructor

recorded on the data sheet the extent to which
each of the specified rules and procedures were
followed. The data sheet addressed four sum-
mary questions for each game session: (a) Only
eligible students participated, (b) all eligible
team members answered at least one question,
(c) a point was awarded for each correct answer
or default question, and (d) 4 bonus points were
awarded to the members of the winning team
on the grade spreadsheet. A GTA observed
37.5% of the game sessions, grade spreadsheet,
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and dropbox entries, and used the same data
sheet as the course instructor to record the
events and answers to the summary questions
independently. There was 100% agreement in
all cases.

Dependent Measure

The dependent measure was the mean
percentage correct on each weekly quiz. These
data are reported as weekly means for each
group (sum of number correct for all partici-
pants in the group divided by the number of
points possible on the quiz times the number of
participants in the group) and as overall means
for each participant (sum of number correct for
all quizzes in a condition divided by number of
points possible for all quizzes in a condition).
Data for review questions were not included in
the data analysis.

Interobserver Agreement

Interobserver agreement was assessed on 31%
of the quizzes across all sessions. A random
sample of quizzes was selected each session and
then copied for independent scoring by the
instructor and a GTA. Scoring was compared
on an item-by-item basis, and an agreement was
counted if both the instructor and GTA scored
the same item identically as correct or incorrect.
Agreement scores were calculated by dividing
agreements by agreements plus disagreements
and multiplying by 100%. Mean agreement was
97% (range, 77% to 100%).

Design and Data Analysis

A counterbalanced multielement design was
used in which the two groups alternated
between game and no-game (attention control)
conditions every other week throughout the
academic quarter. Thus, each week two teams
participated in the review game while two teams
participated in the no-game attention control.
Because it was not possible to equate difficulty
of the material across sessions, analysis focused on
within-unit (session) comparisons of team quiz
performance for game and no-game (attention

control) conditions. Data were analyzed graphi-
cally, and a paired-sample t test was performed to
assess the extent to which differences between
conditions were statistically significant.

RESULTS AND DISCUSSION

Figure 1 (top) shows the mean percentage
correct on quizzes across review game and no-
game (attention control) conditions. With the
exception of Week 8, students who participated in
the review game outperformed students who did
not (although the differences were minimal during
Weeks 5 and 6). Differences may have been less
pronounced during the latter half of the course as
opportunities to make up points toward the desired
grade diminished, and perhaps because students
learned effective strategies for studying from
exposure to the review game condition.

Figure 1. Mean percentage correct on quizzes for
students who played the review game and participated in
the attention control. Weekly group performance is
displayed in the top panel. Individual performance in
each condition is displayed in the bottom panel. Error bars
represent the range of quiz scores.
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Figure 1 (bottom) shows each participant’s
mean percentage correct on quizzes across
review game and no-game conditions. With
the exception of Participant 2, all participants
performed better on quizzes during the game
condition. During the game condition, the
mean quiz score across participants was 84.4%
(range, 68.3% to 96.1%), whereas during the
no-game condition the mean quiz score was
72.1% (range, 53.1% to 88.6%). This differ-
ence was educationally significant (being the
equivalent of a letter grade) as well as statis-
tically significant when mean quiz scores were
compared using a paired-sample t test, t(7) 5

2.87, p 5 .02.
Combining the features of the game and

student-directed question-and-answer formats
used by Neef et al. (2007) may have resulted in
a more robust review format than either alone.
For example, participants in the current study
were required to develop their own game
questions covering the main points of the
chapter (and to judge the subsequent answers
by opposing team members as correct or
incorrect). This student-directed feature of the
game may have increased the extent to which
students contacted the material before class.
The interdependent group-oriented contingen-
cy (see Litow & Pumroy, 1975) may have
brought both positive and negative reinforce-
ment to bear in supporting preparation. All
members of the winning team received bonus
points. The eligibility requirement that each
member of the team correctly answer at least
one question created individual accountability
and most likely social contingencies for behav-
iors that would promote and not preclude
teammates from obtaining the extra points.
Coyne (1978) found a similar interdependent
group contingency applied to in-class peer
tutoring to be effective in improving the test
scores of college students in an educational
psychology course. In future research, a com-
ponent analysis may reveal the extent to which
student-directed features and interdependent

group-oriented contingencies contribute to
improved quiz performance. A control condi-
tion in which the instructor generates the
questions may help to determine the specific
factors that are most instrumental. In addition,
the supervision provided by the instructor and
GTAs might be counterbalanced across game
and no-game activities, thereby correcting a
limitation of the current study.

Interestingly, performance did not appear to
be motivated by the competitive aspect of
games. Often, members of the leading team
would answer the questions in a manner that
ended the game with a tie, with both teams
thereby receiving the bonus points. The lead-
ing team members reported that they ‘‘felt
bad’’ for the opposing team and that they
wanted both teams to earn the bonus points.
Perhaps for this reason, student ratings of
games versus discussion of group projects on
an anonymously completed course evaluation
yielded mixed results. Only 28.6% of the
respondents preferred games to discussion of
group projects, and 42.9% reported having no
preference. On the other hand, the indifferent
ratings may have occurred because each of the
two activities aided performance related to a
different part of the course grade (i.e., quizzes
and projects).

Further research is needed to determine
systematically the features of games or other
interventions that enhance both engagement and
fluency with the material. The current study
provides some possible leads in that direction.
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