
Test Feedback and Learning: Student Preferences and
Perceived Influence

Alyssa C. Smith, Brandon C. W. Ralph, Colin M. MacLeod, and Daniel Smilek
University of Waterloo

We examined student preferences for different forms of quiz feedback in the classroom
and the perceived influence of these forms of feedback on learning. In 2 equivalent
sections of an undergraduate university course in different semesters, students an-
swered multiple-choice quiz questions about lecture content at the end of each class.
The instructor provided 1 of 3 forms of feedback following each quiz question: (a) no
feedback, (b) correct response feedback only, or (c) elaborative feedback consisting of
the correct responses plus representation of the source material. Via online surveys both
at the beginning and at the end of the semester, participants indicated their preferences
for each type of feedback and their perceptions of the feedback’s influence on their
learning of the material. Elaborative feedback was preferred over feedback containing
only the correct response, and both were preferred over receiving no feedback.
Participants reported the same ordering with respect to their perceived learning of the
lecture content and even reported that they found receiving no feedback harmful to their
learning. Implications for student engagement and for testing effects are discussed.
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Multiple-choice testing, so frequently used in
higher education (Bailey, Mossey, Moroso,
Cloutier, & Love, 2012; DiBattista & Kurzawa,
2011), allows targeting of specific material as
well as coverage of a wide range of topics from
a course. Of course, the frequent use of multiple-
choice tests is also partly because questions can
be administered quickly and scored easily, vir-
tues that are particularly valuable in large class-
es. With the advent of electronic response tools
(e.g., smartphones and iClickers), multiple-

choice testing can now also be implemented in
most classroom settings, permitting more fre-
quent and more immediate testing. For exam-
ple, instructors can test students’ knowledge of
what was just taught by presenting them with
multiple-choice questions on a slide at the end
of a lecture; students then respond by click-
ing-in their answers using their electronic re-
sponse tools. Immediately after their responses
are collected, the instructor can provide feed-
back about the accuracy of response options.
And, ordinarily, feedback is beneficial, particu-
larly in the classroom (see Butler & Woodward,
2018; Hattie & Timperley, 2007; Kulik & Ku-
lik, 1988).

Regularly using multiple-choice testing in
classes might become an even more prevalent
and important pedagogical strategy, given the
growing body of work showing that testing
while learning often improves memory for the
material being learned (the testing effect; e.g.,
Butler & Roediger, 2008; Karpicke & Roediger,
2008; Roediger & Karpicke, 2006; Roediger &
Marsh, 2005). That is, practicing retrieval while
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studying can lead to improved retention of the
study material. Testing provides an opportunity
for students to receive feedback about their per-
formance and to discriminate the material that
they know from the material that they do not
know, allowing them to direct their studying
toward the material not yet learned (Roediger et
al., 2006). Moreover, the testing effect is quite
robust, with the memory benefits of testing oc-
curring in the laboratory when multiple epi-
sodes of testing are included (Roediger et al.,
2006) or when a single episode of testing is used
(Butler et al., 2008); the benefits also extend
beyond the laboratory and into actual classroom
settings (McDaniel, Anderson, Derbish, & Mor-
risette, 2007).

Testing while learning might also improve
attentional focus on the material that is being
learned. This was demonstrated by Szpunar,
Khan, and Schacter (2013), who implemented
an interpolated testing protocol in which partic-
ipants watched a video lecture and then com-
pleted a memory test following the video. After
each quarter of the lecture, some participants
received a brief memory test, whereas others
were either given an opportunity to restudy the
material or were given mathematical problems
to complete. In addition, during the lecture,
participants responded to periodic thought
probes asking them whether they had been fo-
cusing on the lecture or mind wandering just
before the probe was presented. Strikingly, the
results demonstrated that interpolated testing
led to the least mind wandering and the best
performance on the final test relative to the two
other conditions in the study, suggesting that
testing improves attentional focus on, and mem-
ory of, the lecture material.

In the real world, however, students might
not be aware that testing can enhance their
learning. Some indication that this is the case
comes from a study reported by Karpicke et al.
(2008), who had two groups of participants
learn Swahili and English word pairs. One
group practiced retrieval, whereas the other
group did not. Interestingly, when asked to pre-
dict how much of the material they would recall
a week later, both groups predicted the same
amount (�50% of the word pairs). In actuality,
the group that practiced retrieval recalled sig-
nificantly more words a week later than the
group that did not practice retrieval. One impli-
cation of this pattern of findings is that most

participants seem to be unaware of the benefits
of practicing retrieval while learning. This is
consistent with Karpicke, Butler, and Roedi-
ger’s (2009) survey indicating that only 11% of
students practice retrieval while studying, with
only 1% of students reporting that they practice
retrieval as their primary study strategy.

Although there is considerable evidence that
testing can improve learning despite students
not being aware of it, the beneficial effects of
such testing might depend on what happens
after the test—specifically, whether students are
given feedback regarding the accuracy of their
responses. Indeed, one concern is that when no
feedback is provided following a multiple-
choice test, students may encode false knowl-
edge (i.e., one of the incorrect answers) into
memory (Butler et al., 2008; Roediger et al.,
2005). This is because repeating information—
whether that information is accurate or inaccu-
rate—increases the likelihood that the repeated
information will be endorsed as true when ex-
perienced subsequently (Bacon, 1979; Begg,
Armour, & Kerr, 1985; Hasher, Goldstein, &
Toppino, 1977). In the context of multiple-
choice tests, when reading the various response
options, students are essentially rehearsing both
correct and incorrect answers (e.g., one correct
answer and three incorrect answers in the case
of a four-alternative question). Consequently,
when students receive no feedback regarding
the correct response, they may inadvertently
encode incorrect information. Later, when
source memory has eroded over time, this in-
correct information might be treated as being
accurate. Fortunately, providing students with
feedback regarding the correct response in such
testing scenarios counteracts the negative ef-
fects of encoding false lures during multiple-
choice tests (Butler et al., 2008). For example,
Butler, Karpicke, and Roediger (2007) had par-
ticipants study passages and then complete two
multiple-choice tests—one immediately after
studying and one the following day. Participants
received no feedback, feedback immediately
following each question, or delayed feedback
(10 min later or the next day). Receiving feed-
back, regardless of delay, resulted in signifi-
cantly better memory performance the next day
compared with not receiving feedback.

Although the benefits of feedback (and det-
riments of no feedback) have been shown ob-
jectively in terms of memory performance, stu-
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dent attitudes toward, and perceptions of the
utility of, such feedback remain to be explored.
We posit that such attitudes toward, and percep-
tions of, test feedback are important because
they likely drive broad behaviors, such as the
decision to seek out feedback and to effectively
engage with it. For example, students may be
unlikely to seek out feedback if they do not
interpret such feedback as beneficial. In fact,
there is evidence that in some cases students do
not request feedback (Schloss, Sindelar, Cart-
wright, & Smith, 1988) and that they do not
review all of the feedback that they receive
(Mullet, Butler, Verdin, von Borries, & Marsh,
2014). In addition, even when students are pre-
sented with feedback such that seeking out feed-
back is not an issue, their attitudes about feed-
back might prevent them from engaging with
the feedback in a useful or mindful way
(Bangert-Drowns, Kulik, Kulik, & Morgan,
1991). Shute (2008), for instance, has specu-
lated that students may fail to engage with feed-
back when they interpret it as being too simple,
too complex, or too nonspecific. Accordingly,
we suggest that it is important to examine stu-
dents’ attitudes about and perceptions of the
utility of feedback.

The Present Study

Given the foregoing considerations, in the
present study, we sought to investigate students’
views of test feedback, both in terms of their
preferences for receiving different forms of
feedback and their beliefs about the utility
of different forms of feedback. Here the forms
of feedback evaluated included: (a) no feed-
back, (b) correct response–only feedback, and
(c) elaborative feedback, consisting of the cor-
rect response plus a representation of the lecture
slide pertinent to that question’s content. Across
two samples (i.e., two academic semesters), stu-
dents responded to multiple-choice test (quiz)
questions at the end of most lectures in an
undergraduate university course.1 On each day
and following each quiz question, participants
received one of the three forms of feedback.
Critically, through online surveys administered
both at the beginning and at the end of each
semester, students indicated (a) their preference
for each form of feedback and (b) their percep-
tion of the influence that each form of feedback
had on their learning.

Method

Following the recommendations of Simmons,
Nelson, and Simonsohn (2012), we report how
we determined our sample size, all manipula-
tions, all measures, and all data exclusions in
this study.

Participants

All participants were enrolled in a second-
year (Physiological Psychology) course, either
during a Fall (Sample 1) or Winter (Sample 2)
academic term and received partial course credit
in exchange for participation. Given that all
students enrolled in the course were eligible to
participate, we did not have an a priori targeted
sample size. Instead, we collected data from as
many participants as agreed to take part in the
study (limited only by the enrollment capacity
of the course). Because we surveyed students’
preference ratings and perceived influence rat-
ings at the beginning and at the end of the term,
there were some participants who completed the
beginning of term questionnaire but did not
complete the end of term questionnaire. In Sam-
ple 1, 143 students completed the beginning of
term questionnaire, and 110 of these completed
the end of the term questionnaire. In Sample 2,
95 students completed the beginning of term
questionnaire, and 56 of these completed the
end of term questionnaire. Only those students
who completed both questionnaires are in-
cluded in the data analyses.

To encourage participation in the study, at the
beginning of the term, a 5-min presentation was
given by one of the coauthors (BR), informing
students of the details of the study. This presen-
tation made clear to students that only data from
those who consented to participate would be
included in the study and that the instructor and
teaching assistants would not have knowledge
of who was or was not participating in the study
until after grades were finalized.

Materials and Procedure

The classes. This study was conducted
across two sections of the same undergraduate
course (Physiological Psychology) at the Uni-
versity of Waterloo (taught by coauthor, DS).

1 Quiz questions at the end of lecture contributed to a
course participation grade.
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At the end of each class meeting, as part of
normal classroom activities, participants com-
pleted three to five quiz questions (depending
on the time remaining at the end of each class)
based on that day’s lecture material. Quiz ques-
tions were displayed via a web-browser applet
using an overhead projector to present the ques-
tions on a screen at the front of the class. Par-
ticipants indicated their responses using elec-
tronic remotes (iClickers; www.iclicker.com)
across 18 class meetings in Sample 1 and across
20 class meetings in Sample 2. In total, students
responded to 74 quiz questions in Sample 1 and
66 quiz questions in Sample 2.

Form of feedback manipulation. In the
focal aspect of the study, we manipulated the
form of feedback that participants received fol-
lowing each quiz question. In the No Feedback
condition, participants received no information
following their responses. In the Correct Feed-
back condition, participants were told what the
correct answer was after everyone in the class
responded. And in the Elaborative Feedback
condition, after responding to a quiz question,
participants were provided the correct answer
and were reshown the lecture slide containing
the answer. These represented lecture slides
were not altered in any way but were accompa-
nied by a 20- to 60-s verbal comment. The form
of feedback was pseudorandomly varied across
lectures, with the constraint that the various
types of feedback were approximately equally
distributed across classes. In Sample 1, 27 No
Feedback, 21 Correct Feedback, and 26 Elabo-
rative Feedback quiz questions were presented.
In Sample 2, 23 No Feedback, 20 Correct Feed-
back, and 23 Elaborative Feedback quiz ques-
tions were presented. The variation in question
counts per feedback condition occurred because
some questions were not presented as a result of
time constraints in a given lecture.

Time-allotted manipulation. In addition
to our primary manipulation of Level of Feed-
back, for exploratory purposes, we also manip-
ulated the amount of time that participants had
to respond to each question. For Fixed Time
quiz questions, participants received 45 s to
respond to the quiz question. Variable Time
quiz questions varied between 30, 45, and 60 s
based on the anticipated difficulty of the ques-
tion (easy, medium, or hard, respectively).2 All
quiz questions within a given lecture fell under

either the Fixed Time or Variable Time condi-
tion, and the timing conditions were approxi-
mately balanced across lectures. A timer show-
ing the remaining time was presented on the
screen while participants were answering the
questions. In Sample 1, 34 Fixed Time and 40
Variable Time quiz questions were presented.
In Sample 2, 34 Fixed Time and 32 Variable
Time quiz questions were presented. Our moti-
vation for including this manipulation of Time
Allotted was to explore whether students pre-
ferred and believed there was a benefit to mod-
ularly timed test questions. Given that this ma-
nipulation was included for exploratory
purposes and is not directly relevant to the pur-
pose of the present article, data pertaining to
this manipulation are included in the online
supplementary material (see Appendix A).

Beginning and end-of-term questionnaire.
Full copies of our beginning and end-of-term
questionnaires appear in the online supplemen-
tary materials (see Appendix B). Preferences for
quiz questions with each Form of Feedback, as
well as metacognitions about their influence on
learning, were assessed using self-reports.
These self-reports were collected at the begin-
ning of the term (within the first month), when
students had relatively little experience with
each of our manipulations, and at the end of the
term, when students had considerably more ex-
perience with each of our manipulations.

Preferences ratings. Participants indicated
their preference for each form of feedback by
responding to the statement, “Please rate the
extent to which you prefer end-of-class quizzes
with each of the following testing styles”: using
a 6-point scale with anchors (1) highly disliked,
(2) moderately disliked, (3) slightly disliked, (4)
slightly preferred, (5) moderately preferred,
and (6) highly preferred.

Perceived influence ratings. Similarly,
participants indicated their perceptions of the
effect of each testing style on their learning by
responding to the statement, “Please rate the
extent to which you feel end-of-class quizzes
with each of the different testing styles helped
you learn the course material” using a 6-point
scale with anchors (1) hindered my learning a
lot, (2) moderately hindered, (3) slightly hin-

2 The form of feedback did not vary with question diffi-
culty.
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dered, (4) slightly helped, (5) moderately
helped, and (6) helped my learning a lot.

Other measures. We also collected pref-
erence and perceived influence judgments for
the Time Allotted (Fixed Time vs. Variable
Time) manipulation, using the same state-
ments and response options as outlined above.
In addition, the questionnaire included items
inquiring about the participant’s age, gender,
prior knowledge of the brain, motivation to
learn, how frequently they completed as-
signed readings prior to lecture, and how long
they typically needed to comfortably com-
plete a multiple-choice quiz question. In Sam-
ple 2, we also included an exploratory mind-
wandering questionnaire. These items are

provided in full in the online supplementary
materials (see Appendix B).

Results

Preference Ratings

Mean preference ratings, averaged across
participants, are shown in Figure 1A (Sample 1)
and Figure 1B (Sample 2). Preference ratings
for each form of quiz feedback were evaluated
using a 3 � 2 � 2 mixed analysis of variance,
with Form of Feedback (No Feedback vs. Cor-
rect Feedback vs. Elaborative Feedback) and
Time of Term (Start vs. End) entered as the
within-subject variables, and Sample (Sample 1
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Figure 1. Mean preference ratings from Sample 1 (Fall; A) and Sample 2 (Winter; B) for
each level of feedback. Error bars represent 1 SE of the corresponding mean.
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vs. Sample 2) entered as the between-subjects
variable. The analysis revealed a significant
main effect of Form of Feedback, F(2, 328) �
944.53, p � .001, �p

2 � .86. No other main
effects or interactions reached significance, all
Fs � 1.40, all ps � .240.

To further examine the main effect of Form
of Feedback, we conducted three post hoc pair-
wise t tests (collapsing across Time of Term and
Sample) comparing each level of Form of Feed-
back with each of the other two levels. These
tests revealed that Elaborative Feedback was
more preferred compared with both Correct
Feedback, t(165) � 8.51, p � .001, and No
Feedback, t(165) � 53.37, p � .001, and that
Correct Feedback was more preferred than No
Feedback, t(165) � 31.58, p � .001. Using
Bonferroni corrections for multiple compari-
sons (p of 0.05 divided by three comparisons),
these comparisons remained significant at a cor-
rected significance criterion of p � .017.

Perceived Influence on Learning

The mean Perceived Influence on Learning
ratings, averaged across participants, are shown
in Figure 2A (Sample 1) and Figure 2B (Sample
2). Perceived Influence ratings were submitted
to the same 3 � 2 � 2 mixed analysis of
variance, with Form of Feedback (No Feedback
vs. Correct Feedback vs. Elaborative Feedback)
and Time of Term (Start vs. End) entered as the
within-subject variables and Sample (Sample 1
vs. Sample 2) entered as the between-subjects
variable. This analysis also revealed a signifi-
cant main effect of Form of Feedback, F(2,
3263) � 647.65, p � .001, �p

2 � .80, and no
other main effects or interactions reached sig-
nificance, all Fs � 1.00, all ps � .319.

Given that we again found only a main effect
of Form of Feedback for perceived influence
ratings and no interactions by sample, we col-
lapsed across Time of Term and Sample for post
hoc pairwise t tests. These tests revealed that
Elaborative Feedback was perceived as more
helpful than both Correct Feedback, t(165) �
12.28, p � .001, and No Feedback, t(165) �
34.48, p � .001. Correct Feedback also was
perceived as more helpful than No Feedback,
t(165) � 24.01, p � .001. Using Bonferroni
corrections for multiple comparisons, these
comparisons remained significant at the p �
.017 level.

Pearson Correlations of Preference Ratings
and Perceived Influence Ratings

We were also interested in whether there was
a relation between preference and the perceived
influence on learning ratings for each form of
feedback. Because there was no main effect of
Sample on feedback preferences or perceived
influence ratings and no main effect of Time of
Term, we collapsed across samples to increase
sample size for these correlations. There were
significant positive correlations between prefer-
ence and perceiving influence ratings for No
Feedback, r(164) � .517, p � .001, Correct
Feedback, r(164) � .682, p � .001, and Elab-
orative Feedback, r(1634) � .685, p � .001. In
other words, the extent to which students pre-
ferred any given feedback form was related to
the extent to which they felt that it positively
influenced their learning.

Discussion

In the current article, we sought to evaluate
student preferences for, and their views about
the utility of, different forms of feedback fol-
lowing multiple-choice testing in the classroom.
Across two academic semesters, we found that
students preferred to receive either correct-only
or elaborative feedback, compared with no
feedback and reported their belief that such
feedback (correct-only and elaborative) posi-
tively influenced their learning of course mate-
rial. Moreover, elaborative feedback was the
most preferred and rated as having the greatest
positive influence on learning. By contrast, rat-
ings of the no feedback condition indicated that,
on average, students disliked receiving no feed-
back and felt that receiving no feedback actually
hindered their learning to some degree. Finally,
it is worth noting that in both samples prefer-
ence and perceived influence ratings remained
stable over the course of the academic semester,
indicating that these views either required little
exposure or were already held by students be-
fore taking part in this study.

3 One participant did not rate the Perceived Influence of
Elaborative Feedback and as a result was removed from
analyses including that variable.

4 One participant did not rate the perceived influence of
Elaborative Feedback; thus, this correlation includes 165
participants.
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Our findings that students prefer and perceive
a positive benefit for both correct and elabora-
tive feedback are consistent with prior work
demonstrating objective benefits of such feed-
back on learning (Butler, Godbole, & Marsh,
2013). Importantly, our findings suggest that
students are explicitly aware that test feedback
has a beneficial impact on learning. Moreover,
we also found that students preferred, and re-
ported a greater benefit from, elaborative feed-
back over correct response–only feedback. This
subjective perception of elaborative over cor-
rect-only feedback is consistent with some find-
ings in the literature demonstrating that elabo-
rative feedback confers memory performance
benefits over and above correct response–only

feedback. For example, previous work on feed-
back and memory retention has shown that elab-
orative feedback improves memory over and
above correct-only feedback on new inference
questions, although this does not appear to be
the case for retest performance of studied ma-
terial (Butler et al., 2018; Butler et al., 2013).
As suggested by our correlations, students
might prefer elaborative feedback because of its
learning benefits. However, another possibility
is that students’ perceptions of the benefits of
feedback on learning may be driven by yet-
unmeasured factors.

Another noteworthy observation is that, on
average, students not only reported disliking
receiving no feedback but also reported that
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Figure 2. Mean perceived influence ratings from Sample 1 (Fall; A) and Sample 2 (Winter;
B) for each form of feedback. Error bars represent 1 SE of the corresponding mean.
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receiving no feedback following quizzes hin-
dered their learning of course material. Recall
that mean influence ratings for no feedback
were 2.22 and 2.21 in Samples 1 and 2, respec-
tively, which fell between our moderately hin-
dered (2) and slightly hindered (3) scale an-
chors. These subjectively reported detrimental
effects are consistent with prior work demon-
strating objective detrimental effects of multi-
ple-choice testing when no feedback is given,
whereby incorrect answers/lures become more
likely to be encoded into memory (Butler et al.,
2008; Roediger et al., 2005). Coupling the stu-
dent-reported evaluations observed here with
prior concerns raised in the literature, it appears
prudent to provide timely, informative feedback
following multiple-choice testing to avoid in-
curring costs to learning. Of course, always
providing elaborative feedback can be time con-
suming (especially in a live classroom setting).
Thus, one recommendation is that instructors
minimally provide correct-only feedback and
add elaborative feedback when possible. For
instance, a reviewer of this article suggested
that instructors might choose to provide elabo-
rative feedback on only the most problematic
questions from a test in class.

Given that the correlations between prefer-
ence and influence ratings were relatively high
(ranging between .52 and .69) yet not high
enough to suggest that they are redundant, it is
important to consider whether and how prefer-
ences and perceived utility might influence each
other. In our study, we found that preference
and perceived-influence ratings were positively
correlated. On the one hand, it may be that
subjective preferences for a particular form of
feedback influence the extent to which individ-
uals endorse that form of feedback as helpful or
harmful with respect to learning. For example,
Apperson, Laws, and Scepansky (2006) found
that students perceived classes in which Power-
Point (vs. talk and chalk) was used as having a
more positive influence on learning—such that
students rated the PowerPoint classes as better
structured, clearer, and more stimulating. There
was no difference in grades as a result of the use
of PowerPoint; however, students in the Pow-
erPoint group rated a higher likelihood of taking
another course with the same instructor. This
suggests that while perceptions of utility do not
necessarily predict objective learning outcomes,
they may predict broader behavior. On the other

hand, it may be the case that preferences for
feedback are governed by the perceived influ-
ence of the feedback on learning. It makes in-
tuitive sense, after all, for students to prefer a
style of feedback that they feel benefits them
most in terms of their learning goals. And ob-
viously there is always the possibility that the
strong relation between preferences and per-
ceived utility scores in our study was caused by
a common third variable. Because in the present
work we did not set out to dissociate these
possible causal relations, the nature of the
causal relations remains an empirical question
for future investigation.

Whereas our findings show that students like
to receive feedback and find it useful, anecdotal
experience and experimental evidence suggest
that when students have to actively seek out
feedback (e.g., attending the office hours of an
instructor or teaching assistant to receive feed-
back on a midterm or final exam), many stu-
dents do not exert that effort. For instance,
Mullet et al. (2014) found that when students
were not required to review the feedback that
they had received on their homework assign-
ments, they reviewed the feedback only about
half the time. Students only reviewed the feed-
back consistently (about 90% of the time) when
it was made a course requirement. Why is there
this disconnect between students’ views and
their practice? One possibility is that, despite
apparently understanding that feedback is ben-
eficial, students are willing to seek out and
engage with feedback only when the perceived
benefits of doing so outweigh the costs (e.g.,
time commitment). Given these tradeoffs, per-
haps the best solution is to actively incorporate
feedback in the classroom because this way
students do not have to exert extra effort to seek
it out and because, as shown here, the classroom
is a context in which students report preferring
feedback (over no feedback) and perceive it to
be helpful.

We conclude by noting that currently many
standard forms of testing in the classroom—
including midterms and exams—reflect the no
feedback style of testing. This is understandable
for a variety of reasons: Instructors do not al-
ways have time to provide detailed feedback
following in-class quizzes, midterms, or final
exams, and sharing the answers of assessments
may not be desirable if tests rely on the same or
similar question banks across repeated offer-
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ings. Nevertheless, we suggest that instructors
ought to take opportunities to provide feedback
when these opportunities arise. Building on
prior studies showing that providing feedback
improves learning, here we have shown that
students prefer feedback over no feedback and
they believe that feedback aids their learning.
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