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The poor connections between practitioners and researchers have
many resultant costs. Perhaps the most often cited is the difficulty
of getting research into practice: well-meaning researchers gener-
ate ideas, findings, practices, and programs that are not optimally
communicated to practitioners, and often not optimally designed
for use in practice.

Catherine Snow- Harvard Graduate School of Education

At a time when education is under scrutiny and budgets are
tight, Roediger and Pyc (2012) argue that it makes good sense to
rely upon robust scientific findings as a source of potential high-
impact/low-cost suggestions rather than investing in unproven but
flashy alternatives (e.g., Daniel & Willingham, 2012). Policy-makers
and educators should insist upon evidence of effectiveness before
investing time and resources to “improve” educational practice.
While cognitive psychologists are familiar with promising find-
ings from the Science of Learning for improving classroom practice,
educators are not. Roediger and Pyc (2012) have done a nice job re-
stating the information presented by many others over the years,
highlighting the more promising findings from the Science of Learn-
ing and their potential applications (see also Bransford, Brown, &
Cocking, 2000; Dunlosky, Rawson, Marsh, Nathan & Willingham,
in press; Halpern & Hakel, 2002, 2003; Matlin, 2007; Pashler et al.,
2007; Worrell et al., 2009, etc.).

Unfortunately, Roediger and Pyc (2012) have made the same
error made by researchers in this tradition for many years: they are
recommending ubiquitous use of lab-based findings before these
strategies have undergone the contextual vetting and design that
would allow practitioners and policy-makers to confidently lever-
age them as reliable pedagogical tools in typical classroom contexts.
So, while I agree that the reviewed findings may have potential for
positive impact in educational contexts, the recommendations for
classrooms are premature. I believe that the conclusion that ought
to be drawn from their review is that we need a targeted investment
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in translational research and the development of productive meth-
ods of practice with the goal of understanding how, when and under
what constraints to apply these strategies in educational contexts.

Consider the following translational steps for moving from the
lab to the classroom:

(1) Exploration of promising findings in the lab - yields hypothesis
for practice

(2) Careful experimentation in select classroom contexts - yields
promising principle

(3) Development and design of classroom/teacher-friendly meth-
ods integrating promising principle into everyday practice —
yields promising practice (and encourages practitioner fidelity
to practice)

(4) Coordinated experimentation in more representative and com-
plex settings (clinical trials, etc.) - yields best practice

(5) Dissemination and continued refinement

The strategies reviewed by Roediger and Pyc (2012) have com-
pellingly accomplished the first step, yielding the potential to
impact classroom learning: a hypothesis for practice. The literature
has also begun to demonstrate growing success with selected mate-
rials in a small number of classrooms, allowing us to begin defining
the parameters of strategies that may hold promise for classroom
use. Roediger and Pyc (2012) jump to recommending the reviewed
strategies for broad classroom use (step 5) before accomplishing
the essential tasks of developing these promising principles into
usable methods (step 3) with demonstrable impact in a variety of
subjects in typical classrooms (step 4).

1. Promising principles

Research-derived strategies are considered promising when
they have demonstrated success in the lab and have also been
tested in controlled classroom settings that allow us to demon-
strate that the improvements were, indeed, due to these treatments
(Worrell et al., 2009). As described above, a promising princi-
ple, however, has several steps of development before we can
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confidently recommend it for ubiquitous classroom practice. The
reviewed findings still need to be translated into successful as well
as usable pedagogical strategies and then vetted in representative
classroom contexts before recommendations for their use can be
made with confidence.

It is also important to insure that the laboratory practices align
with the goals of the educators. Recommendations for practice need
to take into account artifacts of experimental design that may not
align with the demands and/or goals of other contexts. If the goals
or methods are not aligned with those deployed by educators, a
promising strategy could be resisted by the educator for very good
reasons, few of which are on the researcher’s radar. Most studies of
the testing effect, for example, tend to use quiz questions identical
to the questions on the exam. One would be hard-pressed to find an
educator who would give such a practice high value. Several studies
have demonstrated the potential for the testing-effect to increase
learning for related questions and far transfer (see Carpenter, 2012
for a review), but these paradigms have not been fully developed
for broad educational application. While studies in this area are
beginning to move into representative classrooms, many have not
done so in an authentic fashion.

2. From principle to practice

It is necessary to provide teachers guidelines and specific
techniques for applying promising findings, rather than simply
communicating the findings and their potential promise (Bransford
et al., 2000). How do we integrate these principles into a system
for teachers to efficiently achieve educator-desired learning goals?
These strategies have not yet been designed as educational inter-
ventions, optimized for the classroom or aligned with curricular
goals. We are left little idea how to deploy this set of recommen-
dations in typical classrooms or how they may interact with each
other to enhance, or subvert, learning. While Roediger and Pyc
(2012) review relevant classroom studies that offer promise and
then provide examples of what potential applications may look like,
they are not able to provide adequate guidance, structure or bound-
aries to encourage efficient, productive and responsible educational
use given the present state of this literature.

For example, several of the reviewed techniques are useful for
fact learning, which is important. But how do we encourage the
more flexible and conceptual learning that characterizes the goals
of many educators? Since explanatory questioning has demon-
strated success with far transfer, would it be useful to supplement
testing with such questioning? Or, would they interact to subvert
learning? Should we interleave within academic subjects or would
it be best to interleave across subjects? What are the boundary
conditions associated with each strategy? Strategies that demon-
strate effects under constrained and supported conditions in the lab
require design that supports optimal processing in representative
contexts (Daniel & Poole, 2009).

3. Increasing complexity, decreasing control

As researchers, we need to acknowledge that the classroom is
complex. The lab exists to remove complexity in order to allow
for more intense and targeted investigation. With each step from
the lab toward the classroom, new variables and, importantly, new
interactions become relevant. We need to be open to the potential
that recommended pedagogical strategies may interact with con-
tent, other strategies, or competing goals to produce a novel, and
potentially undesirable, outcome.

Without an appreciation for the complexity of the context in
which one hopes to apply promising principles, efforts toward the
classroom can yield no improvement or, as can often be the case,

lead to practices that subvert learning. In fact, many of the peda-
gogical features in college-level textbooks are based upon findings
from the lab. Yet, the use of these strategies can yield negative cor-
relations with learning as typically used outside of the lab (Gurung,
2003, 2004). Consider signaling devices in textbooks such as head-
ings and bold-words: while they enable readers to prioritize and
organize the content in structured settings (Lorch, 1989), they also
encourage readers to skip or skim the unsignalled material (Nevid
& Lampmann, 2003) in typical classroom use, resulting in poorer
exam performance (Gurung, 2003, 2004). If we are truly interested
in pursuing educational implications, it is important to understand
that what works in a controlled context may have a very different
effect when applied without the support inherent to high-quality
curricular design. Once achieved, positive results under laboratory
conditions must also be translated to useable techniques for edu-
cators to insure fidelity of the treatment. The field has to engage in
more targeted adaptation before recommending classroom appli-
cations.

4. A call to action

I fully appreciate the enthusiasm associated with robust findings
and hope to encourage learning scientists to consider produc-
tive educational applications. However, this enthusiasm must be
tempered with an appreciation for the strengths, challenges and
affordances associated with more and less complex contexts. The
jump from the lab to the classroom is challenging and involves
much more than simply explaining findings and main effects. Scien-
tists ask different questions in a different way than do educators,
work at different levels of analysis, and often rely upon different
outcome measures. Partnering with educators to understand the
demands of their context, systematically addressing levels of com-
plexity and attending to curricular design are essential if we are
to successfully address the challenges of education with the sci-
ence of learning. Roediger and Pyc (2012) have made a provocative
argument that may be best realized with collaborative translational
research toresponsibly guide the integration of promising scientific
findings to effective educational practice.
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This study examined the retention of students who listened
to podcasts of a primary source to the retention of students
who read the source as text. We also assessed students’
preferences and study habits. Quix scores revealed that the
podcast group performed more poorly than did students who
read the text. Although students initially preferred podcasts,
their preferences changed immediately after the quiz. Pod-
casts might be a useful tool to supplement or enrich course-
related material, but they are not as effective as text for
delivering primary content.

The popularity of portable MP3 players as tools for
students to conveniently listen to or view course lec-
tures and content has been increasing in higher ed-
ucation. Audio-podcasting, akin to creating files to
allow a student to listen to a lecture or reading on
a tape-recorder, has become very popular, with sev-
eral publishers offering content in this format. Al-
though a number of papers report provocative uses
and student enthusiasm for podcasted material (e.g.,
Campbell, 2005; Evans, 2008; Rosell-Aguilar, 2007)
scant evidence exists with regard to actual, rather than
perceived, learning impact.

Similar to many other instances of technology, pod-
casts have been lauded for the student enthusiasm they
generate and for the convenience; students can lis-
ten to them anywhere and anytime. In an often-cited
report, Duke University distributed iPods to first-year
students and evaluated student use and satisfaction via
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surveys and focus groups (Duke University, Office of
Information Technology, 2005). Findings included sig-
nificant student enthusiasm for the concept and per-
ceptions of positive learning impacts. Scholars have
reasoned that students’ enjoyment will correlate with
positive learning outcomes, as students might engage
in an activity more often and more thoroughly if they
enjoy it. These findings are in line with large student
surveys regarding perceived benefits of technology. In
a survey of students at member institutions, Educause,
a group that advocates and documents technological
innovation in higher education, found that students
rated convenience, not learning, as the number one
benefit of instructional technology (Kravik, Caruso, &
Morgan, 2004). In fact, students rated convenience and
time savings more than five times higher than learning
benefits. It is possible that student enthusiasm for pod-
casts might be based on the convenience, enjoyment,
or perceived learning rather than actual learning im-
pact.

Despite students’ beliefs that podcasts are effective
learning tools, how well should instructors expect stu-
dents to learn material presented only in an audio for-
mat? During the 1980s, cognitive psychologists studied
participants’ recall after reading or listening to text.
Across several studies, reading text led to better re-
call than listening to text (Dixon, Simon, Nowak,
& Hultsch, 1982; Green, 1981; Hildyard & Olson,
1982). Scholars have reported contrary findings (e.g.,
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Sannomiya, 1982, 1984), but other researchers have
raised methodology questions regarding these equivo-
cal results (see Rickheit, Strohner, Miisseler, & Nat-
tkemper, 1987). This body of basic research raises ap-
plied questions about the use of podcasts to present
primary course content, but other advantages, such as
convenience, accessibility, and enjoyment, might off-
set these concerns.

Previous research argued that students are not very
good judges of their own learning (see Dunning,
Johnson, Ehrlinger, & Kruger, 2003, for a review). In
a study of students’ perceived learning, use of pedagog-
ical aids, and actual performance, Gurung and Daniel
(2005) summarized reports of negligible to negative
correlations between student use of such aids and stu-
dent exam scores, despite positive student perceptions
of the learning impact of these tools (see also Gurung,
2003, 2004). Clearly, initial student preference and
self-report of learning are not the best indicators of
student learning.

Students like the idea of podcasts, but do they learn
primary content as well from listening to it as they do
from reading it? This issue becomes more important
as higher education begins to explore the possibility
of audio text supplements to deliver a course’s primary
content and vocabulary. This study investigated stu-
dent preference and performance on podcasted versus
text-based primary content to begin to provide instruc-
tors as well as publishers with guidelines and challenges
for audio-podcast use. Additionally, the students who
heard podcasts participated in a focus group in which
they provided feedback about their learning experi-
ences with the podcasts.

Method

Participants

Participants were 48 students (12 men, 36 women)
in a developmental psychology course at a medium-
sized regional university who participated as part of
a course requirement. We treated all participants in
accordance with American Psychological Association

(APA) ethical guidelines (APA, 2002).

Materials and Procedure

We randomly assigned students to either read the

3,330-word article or listen to a 21 min, 42 sec pod-
cast of “Mindful of Symbols” by DeLoache (2005) in
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preparation for a quiz. After 2 days of time to read or
listen to the article, all students used a 9-point Lik-
ert scale (1 = not at all, 9 = extremely) to complete
prequiz measures of their perceived knowledge and un-
derstanding of the material for the quiz, the difficulty of
the material, how much they learned, and how much
they enjoyed the reading or podcast. Participants also
reported the amount of time they spent studying, their
activities concurrent with studying (e.g., walking while
listening to the podcast), the location of studying, and
competing activities they performed (e.g., talking on
the phone). Finally, they used the 9-point Likert scale
to report the degree to which they would prefer a pod-
cast over reading to learn important material.

All participants then completed a 10-question
multiple-choice quiz about the article (e.g., “According
to the author, what is the first type of symbolism that
infants and young children master?”). After comple-
tion of the quiz, participants answered the last Likert
scale question again.

In addition to the quantitative data collection previ-
ously described, the 23 students who heard the podcast
participated in a focus group discussion immediately
following the quiz and provided feedback regarding
their perceptions of positive and negative aspects of
podcasts as primary learning tools.

Results and Discussion

Experimental Data

Data included quiz scores, responses on the prequiz
measure, and responses to the postquiz question. The 25
participants who read the article scored higher on the
quiz (M = 8.16, SD = 1.11) than the 23 participants
who heard the podcast (M = 5.91, SD = 1.56), t(46)
=5.18, p <.001,d = 1.70. Despite claims from many,
these results reflect the basic research from the 1980s
(e.g., Dixon et al., 1982; Green, 1981; Hildyard &
Olson, 1982) and suggest that podcasts do not deliver
primary content as well as textbooks. Students remem-
ber primary content better when they read instead of
listen to it.

To explore students’ perceptions of their learning,
we used a MANOVA with condition as a between-
participants independent variable and students’ self-
reports of their knowledge, their comprehension, the
difficulty of the material, and the amount they learned
from the text or podcast as dependent variables. There
was a multivariate main effect for condition, Wilks’s
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Table 1. Means, Standard Deviations, and Univariate Statistics for Participants’ Perceptions of Learning
as a Function of Condition
Text Podcast
Measure M SD M SD Univariate Results
Knew (remembered) material 6.56 0.96 5.52 1.73 F(1, 46) = 6.76, p < .05, partial i = .13
Understood (comprehended) material 7.08 0.91 6.04 1.94 F(1, 46) = 5.76, p < .05, partial /7 = .11
Difficulty level of material 4.00 1.29 5.04 1.40 F(1, 46) = 7.23, p < .05, partial if = .14
Learn from text/podcast 6.40 0.96 5.78 1.51 F(1, 46) = 2.92, p < .10, partial 17 = .06

Lambda, F (4,43) =3.40, p < .05, n%) =.24. Asshown
in Table 1, univariate results revealed that students
who read the article reported that they knew more,
understood more, had less difficulty, and, marginally,
learned more than did students who heard the pod-
cast. Despite these differences, students did not re-
port spending different amounts of time reading the
text (M = 25 min, 2.40 sec, SD = 13 min, 15.70 sec)
and listening to the podcast (M = 24 min, 20.87 sec,
SD = 7 min, 4.88 sec), t(46) = .22, p = .83,d = .06,
and students similarly enjoyed reading the text (M =
5.60, SD = 1.47) and listening to the podcast (M =
5.48, SD = 2.04). The difference in enjoyment was
not significant, t(46) = .24, p = .81,d = .07. Despite
claims of greater flexibility for podcasts and student
preference for them when asked, students did not spend
different amounts of time interacting with podcasts and
text, and they did not rate them as differentially en-
joyable when asked after actually interacting with the
material in both media. Even with these similarities in
time and enjoyment, the quiz performance difference
remained.

Students reported other activities they did while
they were reading and the locations for reading. The
choices of activities included walking, sitting, work-
ing out, driving, doing chores, and other. Although
students did not differ across all categories of reported
activities for reading or listening locations as a func-
tion of condition, x%(4, N = 48) = 6.38, ns, 88%
of participants who read the text reported sitting,
and 60.9% participants who listened to the podcast
reported sitting, x2(1, N = 48) = 4.70, p < .05,
¢ = .31. Students listening to podcasts were less likely
to sit and study than were students who read the mate-
rial. There were no significant differences in the loca-
tions in which students read or listened to the material.
Students who listened to podcasts were not more likely
to take advantage of the potential for flexibility for
study locations and activities provided by podcasts.

Table 2 shows the number and percentage of partic-
ipants who reported doing each of the other competing
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activities (e.g., talking on the phone, doing other com-
puter activities) while they were reading or listening
to the article. Students who read the article reported
engaging in a mean total of 3.36 (SD = 2.78) compet-
ing activities, and students who listened to the podcast
reported engaging in a mean total of 2.48 (SD = 2.21)
competing activities; this difference was not signifi-
cant, t(46) = 1.20, p = .23, d = .35. As shown in
Table 2, students in the podcast condition were more
likely than students in the text condition to report
doing other computer activities, x2(1, N =48) =4.17,
p < .05, ¢ =.30. Although students in the text condi-
tion reported a greater total of noncomputer activities
such as talking on the phone, watching television, or
having people present (M = 3.12, SD = 2.59) than

Table 2. Number and Percentage of Participants
Who Self-Reported Competing Activities as a
Function of Condition

Text Podcast

Activity n % n Y%
Television 5 20.0 1 4.3
Music 9 360 3 13
Roommates/friends present 13 52.0 8 34.8
Unknown people present 6 24.0 3 13
Both friends and unknown 6 24.0 2 8.7

people present
Respond to instant 8 32.0 5 21.7

messaging/e-mail via the

Internet
Facebook/MySpace 6 24.0 6 26.1
Other computer activities 5 200 11 47.8*
Text message 10 40.0 5 21.7
Answer phone 7 28.0 5 21.7
Talk on phone 5 20.0 3 13.0
Other 4 16.0 8 348
Total 84 61

Note. “Other” responses included “get ready,” “distracted,”
“interrupted,” “other reading,” “sat with significant other,’
“cleaned room,” and “showered.”

*p < .05, ¢ =.30.
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students in the podcast condition reported (M = 2.04,
SD = 1.89), this difference was not significant, t (46) =
1.63, p =.11,d = .47. Students who listen to podcasts
on computers do more computer activities, perhaps due
to the distractions inherent in the wide variety of eas-
ily accessible computer activities. Any technological
device that plays podcasts (e.g., computers, iPods, or
cellular phones) might have other features that could
be more interesting and distracting than the class ma-
terial in the podcast.

Both before and after the quiz, participants reported
the degree to which they would prefer a podcast over
reading to learn important material. To evaluate re-
sponses, we used a repeated measures ANOVA with
condition as a between-participants independent vari-
able and the timing of the quiz (pre and post) as
a within-participants variable. There was a main ef-
fect for condition; students preferred text (M = 6.02,
SD =1.25) over podcasts (M =4.41,SD = 1.88), F (1,
46) =12.31, p < .01, 77%) =.21. There was also a main
effect for time; scores decreased between the pretest
(M =5.73, SD = 2.09) and the posttest (M = 4.77,
SD = 1.87), Wilks’s Lambda, F (1, 46) = 19.98, p <
.001, 77%) = .30. More importantly, however, a signifi-
cant interaction existed between condition and time,
Wilks’s Lambda, F (1, 46) = 18.41, p < .001, r)f} =
.29. We performed simple contrasts to investigate the
interaction. The difference between the pretest scores
(M =6.04, SD = 1.46) and posttest scores (M = 6.00,
SD = 1.38) for the text group was not significant,
t(46) = .15, p = .88, d = .04. The difference between
pretest (M =5.39,8D = 2.61) and posttest (M =3.43,
SD = 1.34) for the podcast group was significant,
t(46) = 5.38, p < .001, d = 1.55. Although students
who listened to podcasts preferred podcasts before the
quiz, after the quiz the preference for podcasts de-
creased. Although students did not immediately learn
about their performance on the quiz (i.e., their grades),
merely taking the test alerted them to the limits in
their comprehension after listening, and the signifi-
cant change in the preferences for the podcast group
reflected this realization.

Student Focus Group Outcomes

In a focus group following the quiz, we asked the 23
students in the podcast group how the podcasts could
be made more valuable. Several issues emerged that
might be helpful for future investigation as well as pod-
cast development. Students reached a near unanimous
consensus on five points: (a) The lack of signaling de-
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vices (e.g., bold words, italics) in the podcasts made it
difficult to prioritize the reading and focus on the im-
portant points; (2) podcasts lack visuals such as charts
and graphs that reinforce the reading; (3) the students
were much less likely to review sections of the pod-
cast than they would have been when reading it; (4)
the more the voiceover in the podcast sounded like
a professional reader (e.g., not casual and conversa-
tional), the less enjoyable the podcast; and (5) it was
easier to listen to the podcast on the computer than to
go through the trouble of downloading it to an MP3
player. Although the last suggestion might explain the
results that the podcast and text groups did not differ
much in where they interacted with the material, the
suggestion that the podcasts might be more effective
if the learners were also supplied visual support (e,g.,
signaled text and supporting graphs) was not tested in
this study.

Conclusions

The results argue for caution when relying on audio
podcasts to deliver primary course content. Students
in the podcast group performed relatively poorly on
the quiz and reported that they knew less, understood
less, experienced more difficulty with the material, and,
marginally, learned less than did students in the text
condition. Despite the popular claims that podcasts
allow for more flexibility of use, efficiency, and enjoy-
ment (e.g., Campbell, 2005; Duke University, Office
of Information Technology, 2005) and despite a lower
likelihood of sitting to study, the students in this sam-
ple did not differ in where they interacted with the
material, how long they studied, or how much they
enjoyed the content.

As expected, students who listened to podcasts
initially preferred podcasts as learning tools in this
study. This finding joins an ever growing list of stu-
dent preferences for pedagogy and techniques that do
not positively affect their actual, as opposed to per-
ceived, learning (e.g., Gurung & Daniel, 2005; Wesp &
Miele, 2008). Student perception of learning is seldom
a reliable basis for performance-based measures (e.g.,
Dunning et al., 2003). Interestingly, directly after tak-
ing the quiz, even without formal feedback regarding
their performance, students in the podcast group real-
ized that the podcasts were not effective tools for their
learning and performance. It is possible that students
are more likely to gauge the effectiveness of very poor
strategies if they have experience using them and re-
flecting on them in an evaluated context.
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The findings reported here suggest that audio pod-
casts are not effective learning tools for the mastery of
primary course content, such as vocabulary and core
concepts. The use of audio podcasts remains untested
for delivering secondary content that reinforces, ex-
tends, and contextualizes the primary concepts of a
course or concept. Indeed, enriching primary con-
tent in this manner might be the ideal use for audio
podcasts.
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COMPUTERS IN TEACHING

Using Web-Based Quizzing to Improve Exam Performance:

Lessons Learned

David B. Daniel

University of Maine at Farmington

This study examined the wtility of Web-based quizzing. We as-
signed 3 classes to ano-quiz, in-class quiz, or Web-based quiz con-
dition. Midsemester vesults demonstrated a positive effect for
in-class quizzing but not Web-based quizzing. After several adjust-
ments in quiz presentation and duration, the Web-based group in-
creased exam performance to a level equivalent to the in-class quiz
group for the second half of the semester. These results illustrate
that online quizzing can be as effective as in-class quizzing, but only
under specific conditions.

A number of studies have provided evidence that routine
quizzing increases student performance on exams (e.g.,
Connor-Greene, 2000; Grover, Becker, & Davis, 1989,
Taraban, Maki, & Rynearson, 1999). However, quizzing of-
ten consumes valuable class time and requires that someone
grade and record student performance. The increased effort
required from the instructor diminishes the practical utility of
quizzing as class size increases. Thus, quizzes are not often
used in courses with large enrollment where the positive im-
pact in exam performance may be most appreciated.

Alternatively, Web-based quizzing outside of class may
be a useful tool for incorporating the benefits of quizzing
without sacrificing valuable class time (Brothen &
Wambach, 2001). An additional benefit of this system is
that the quizzes can be automatically scored and recorded
for the instructor, reducing the burden placed on the in-
structor as class size increases.

Many faculty, however, express concerns that com-
puter-based teaching tools may not be as effective as tradi-
tional teaching strategies (Brewster, 1996). We examined
the utility of Web-based quizzing and its effects on multiple
choice exam scores in a moderately sized psychology course.

Method
Participants

One hundred and twenty-five students enrolled in three
sections of Child and Adolescent Development at a public lib-
eral arts university in New England participated. We assigned
each of the three sections to ano-quiz (n = 44), an in-class quiz

(n = 42), or a Web-based quiz (n = 39) condition.
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Procedure

The in-class quiz group received 16 weekly chapter-based
quizzes in the first 15 min of class. Students in the Web-based
quiz group received the same quizzes available for
self-administration on the Web 24 hr preceding class, also al-
lowing 15 min for completion. The outcome measures were
four exams. For the first half of the semester, we presented
identical quizzes to both quiz groups, and all three groups
completed the same exams. In addition, the same lecturer
taught all classes using the same nores, with the lectures last-
ing approximately the same amount of time in each class (60
min twice weekly).

Results 1

As seen in Table 1, although in-class quizzing seemed to
demonstrate a positive impact on exam scores at
midsemester, a cursory view of exam performance did not
yield an obvious impact of Web-based quizzing on exam
scores when compared to the no-quiz group. We computed
the mean of Exams 1 and 2 for each group for the analysis.
A one-way ANOVA revealed significant effects for quiz
condition F(2, 122) = 46.69, p < .01, n? = .43. Bonferroni
post hoc tests indicated significant differences between the
in-class quiz group and both the Web-based quiz group,
((79) = 746, p < .001, and the no-quiz group, t(84) =
9.38, p < .001. There were no significant differences be-
tween Web-based quizzing and the no-quiz groups, t(81) =
.64, p > .05. Consequently, we decided to pursue possible
explanations to account for the lack of impact for
Web-based quizzing on exam scores.

A Midsemester Correction

On the second exam, students in both quiz groups anony-
mously described common methods to “cheat” on the quiz-
zes. Students in the Web-based group reported a number of
strategies for cheating; most prominently reported were
printing and sharing of quizzes, looking up answers in the
book during the quiz, using an online glossary opened in a
window adjacent to the quiz, and working in groups.
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Table 1. Overall Results: Group by Mean
Exam Score

Exams 1 and 2° Exams 3 and 4"

Group M SD M SD
No quiz 48.95 6.18 46.45 6.57
Web-based quiz 49.75 4.89 60.90 4.78
In-class quiz 59.45 5.37 61.60 6.71
*Out of 75.

As aresult of this information, we changed the Web-based
quiz parameters. In particular, we added an additional pool of
100 questions from the supplied testbank to the pub-
lisher-provided 10 question quizzes, enabling each student to
receive a different random selection of questions on each
quiz. Each student’s quiz, therefore, consisted of different
questions. In addition, we removed the glossary from the
Web site and reduced the time allowed for each 10-item quiz
from 15 to 7 min. With these changes, the students resumed
the quizzing schedule outlined in Method 1.

Results 2

We computed the mean of Exams 3 and 4 for each group
and performed a one-way ANOVA on the means. Results of
this analysis revealed significant effects for quiz condition,
F(2, 122) = 81.70, p < .01, n? = .57. Bonferroni post hoc
tests indicated significant differences between the no-quiz
group and both the Web-based quiz group, t(81) = 11.47, p
< .001, and the in-class quiz group, t(84) = 10.45, p < .001.
Unlike the results in the first half of the semester, there were
no longer significant differences between Web-based quiz-
zing and the in-class quiz groups, t(79) = .54, p > .05. In sum,
the Web-based quiz group increased exam performance to a
level equivalent to the in-class quiz group and significantly
higher than that of the no-quiz group (see Table 1).

Discussion

Although quizzes are generally effective, Web-based quiz-
zes do not always positively affect exam performance as com-
pared to in-class quizzes (see also Brothen & Wambach,
2001). Students in the Web-based quiz group used strategies
to optimize their quiz performance without mastering the
text. Efforts to discourage these efforts by randomly assigning
questions from a larger test bank and decreasing the amount
of time allowed for the quiz were effecrive.
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Unfortunately, much of the Web content currently avail-
able from publishers in various formats is of the type that does
not discourage such activities by students: Every student re-
ceives the same questions in the identical order with no time
limits imposed. Furthermore, not all Web-based platforms al-
low for the corrections evaluated in this study (see Brooks,
2001). We argue that these, and possibly other, adaptations
of publisher-provided content are necessary to fully obrain
benefits similar to in-class quizzing with Web-based products.

Note thar the present results do not indicate that online
quizzing has any benefits for the student beyond in-class quiz-
zing. Web-based quizzes with immediate feedback did not im-
prove performance more than in-class quizzing. However, the
advantage for the instructor, in addition to possibly increas-
ing student exam scores, is the availability of the class time
required to administer in-class quizzes as well as the time
needed to grade and record the quizzes.

Our study specifically targeted a larger survey-type course
where multiple-choice and short answer exams are used as
one form of evaluation. Although our data support the use of
quizzing to increase success on objective tests, further study
will be needed to evaluate the potential effects of Web-based
interactions on other outcome measures (i.e., essay exams
and papers).
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