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Student Attitudes and (Lack of) Anxiety for Online Practice Quizzes

Dave Hochstein
Wright State Lake

While giving students practice quizzes has been associated with
improvements in information retrieval from long term memory, whether a
potential linkage with test anxiety exists is not well documented. Therefore,
the objective of this study was to assess whether a potential positive link
could be present. College students (n = 156) from a small rural university
campus completed a survey collecting personal characteristics and
information based on online practice quizzes for each of their current
courses. Most students (95%) reported online practice quizzes did not
increase test anxiety. Instead, students were likely to report these quizzes
helped them to learn the material (94%) through reviewing/summarizing
class material and helping with test preparation. Thus, for most students
practice quizzes were identified as an effective method of test preparation.

Research examining the effectiveness of various study techniques
typically demonstrates college students are more likely to use ineffective
study strategies such as re-reading, or repeating key facts than more
efficient strategies, such as retrieval practice (e.g. Hartwig & Dunlosky,
2012; Hochstein, 2018). Retrieval practice, such as that promoted by
practice quizzes over test material, effectively gives students practice in
retrieving specific information from long term memory (e.g. Roediger,
Putnam, & Smith, 2011). Practice quizzes, in this context, are defined as
quizzes offered to students without potentially causing a reduction in their
final grade (e.g. Agarwal, D’Antonio, Roediger, McDermott, & McDaniel,
2014). Not surprisingly, researchers have called for the training of students
in these more effective strategies by instructors in both K-12 and post-
secondary settings (e.g. Agarwal et al., 2014; Dunlosk, Rawson, Marsh,
Nathan, & Willingham, 2013).

A potential drawback of using practice quizzes is the potential
increase of students’ test anxiety, a possibility suggested by students
themselves (e.g. Steele, 2011). After all, students would probably prefer to
take fewer rather than more exams (as noted by Dunlosk, et al. (2013). This
is important, as increased anxiety caused by interim, graded, pop-quizzes
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has been associated with a reduction of test-enhanced learning on final
tests (e.g. Hinze & Rapp, 2014; Khanna, 2015). Classroom based research on
the amount of anxiety experienced by students taking online quizzes is
sparse, however. While there is evidence suggesting students taking
ungraded quizzes are not experiencing increased test-anxiety because of the
quizzes, that research is based on in-class quizzes using clicker quizzes
(Agarwal, et al., 2014), or non-scheduled traditional quizzes followed by
discussion (Khanna, 2015; Khanna & Cortese, 2016). To the best of our
knowledge, the current study is the first to examine the effect that online
practice quizzes have on test-anxiety.

There were two primary research goals for this survey-based
exploratory study. The first was to examine the students’ self-reported
anxiety associated with online practice quizzes, particularly students’
perceptions on the impact practice quizzes had on their test anxiety levels.
The second was to examine the students’ perceived advantages to and
dislikes of taking those same quizzes. Once these are explored,
recommendations can be made to minimize those disadvantages and
promote the advantages.

The survey for this study was originally designed to collect data
about test anxiety and study strategies across a variety of classes for
middle-school and high-school students (Agarwal et al., 2014). It was
modified to include a range of course types and focus on online quizzes
offered through Pilot, the WSU-Lake online learning management system
(Desire2Learn). Components of quiz design (e.g. feedback and question
type) varied according to individual faculty member’s preferences. This
modified survey was originally published in Hochstein, 2018. To maximize
the number of weeks students had to report on, surveys were given within
the last two to three weeks of the semester.

Method
Participants

The 152 participants in this experiment were the same participants
from a rural, open-enrollment branch campus with 2-year and 4-year
degree programs reported on in Hochstein, 2018. These college students
(66 males (43%) and 85 females (56%)) ranged in age from 18 to 52 (Mage =
21.02 years, SD = 4.77). One participant declined to provide gender
information. Participants ranged in their academic standing, with 55 (36%)
indicating first-year status, 50 (33%) indicating second-year status, and 39
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(26%) indicating greater than second-year status. Eight students declined to
fill out academic standing information on the survey. Participant ethnicity
was not included in the survey to increase confidentiality.

Recruitment was accomplished through convenience sampling of
eleven courses to maximize the diversity of classes included in this sample.
These included five general education courses (biology, economics, English,
math, and psychology) and six higher level courses (2", 3™, and 4™ year
courses in agriculture, mechanical engineering, office information systems,
political science, regional studies, and teacher education). To minimize the
potential for identifying information, courses had to have six or more
students to be approached for study participation. Survey completion
occurred two to three weeks before the final week of the semester, during
the last fifteen minutes of a random class session. All participants were
prompted to only complete the survey once and reminded their
participation was voluntary. No incentives were given from the
experimenter for participation.

Materials

The survey (see Appendix) was the same reported on in Hochstein,
2018. Information about course type (e.g., math, engineering), time spent
studying for this course, and strategies used while studying for this course
were collected for each of the classes participants were currently enrolled.
Demographic information, such as age, gender, and academic standing, was
also collected.

Participants reported on course type (from a list of 12) instead of
the specific course they were enrolled in to increase confidentiality, with
course types described through the names of general courses found within
that type. Six of these types were based on required courses for general
education courses at the University. The remaining six were based on the
remaining major fields of study offered at the University. For a breakdown
of these course divisions, see the Appendix.

Procedure

The procedure is the same as reported in Hochstein, 2018. Assent
forms with a debriefing on the back were distributed by the experimenter.
Participants were instructed to read the assent form, given a verbal
explanation of the assent form, and told not to look at the debriefing until
after survey completion. Participants were also reminded verbally and
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through the assent form that their participation (or lack thereof) was
voluntary, anonymous, and would not affect their grades. They were also
told they could ask questions and leave early if they had already completed
the survey or did not wish to participate. If the course they were reporting
on had no exams, they were to count course presentations as exams. If the
course they were reporting on had no exams and no presentations, they
were told to not report on it. On average, the completion of surveys took
eight minutes. Completed surveys were collected by the experimenter while
the course instructor was either absent or in the back of the classroom.

Scoring

Scoring was the same as reported on in Hochstein, 2018.
Participants were asked to indicate on a scale from 1 (no anxiety) to 7
(disabling amount of anxiety) how much anxiety (nervousness or stress)
they experienced before a test in a particular class compared to their other
classes. For the following analyses, which compare anxiety or strategy use
between course types, student’s reports for courses were treated as
individual reports, as individual participants did not report enough multiple
class types to make these comparisons between class types within
individuals worthwhile. Class reports were not included in the analyses if
they did not include required information (e.g., missing information about
study time).

Results
Anxiety and Online Practice Quizzes

Participants were asked for each of their classes if online practice
quizzes or exams were offered on the campus Desire2Learn website. When
each of the students’ class reports were treated as individual responses and
pooled together (n=584), there were 139 (23.8%) reports of classes offering
such online practice quizzes, with students reporting taking those online
practice quizzes in 114 (82.0%) cases, not taking them in 22 (15.8%) cases,
and not giving an answer in 3 (2.2%) cases. Overall, for those who reported
taking available online practice quizzes (n=114), when asked if taking these
online practice quizzes made them more or less nervous for class exams, 43
(37.7%) “Less” responses were given, 65 (57%) “Same” responses were
given, and 6 (5.3%) “More” responses were given. A more fine-grained
examination of these responses broken down by personal characteristics
and course type consistently found this pattern of reporting practice quizzes
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to not be associated with increased test anxiety. See Table 1 for a complete

breakdown of these differences.

When participants indicated the impact online practice quizzes had
on test anxiety, their reported anxiety for the class followed suit with lower
test-anxiety associated with the “Less” responses (n =43, M =3.14,SD =
1.61) than associated with the “Same” (n=65, M = 4.39, SD = 1.54) and
“More” (n=6, M = 4.83, SD =1.94) responses. This pattern of reporting was
also consistently found when responses were broken down by personal
characteristics and course type, when the number of reports for a particular

group was greater than 1.

Table 1: Percent of Responses Indicating Taking Practice Quizzes Made Them
Less Nervous, About the Same Level of Nervousness, or More Nervous for Class

Exams.

Less Same More
All Responses (114) 38% 57% 5%
Academic Status
First Year (44) 50% 43% 7%
Second Year (42) 33% 64% 2%
Third Year or above (24) 25% 67% 8%
Content Area
Acct/Bus/Econ/Org. Leadership (22) 41% 50% 9%
Engineering (30) 17% 80% 3%
Math/Statistics (14) 57% 36% 7%
Anat/Bio/Chem/Earth-Env/Phys (24) 42% 54% 4%
Poly Sci/Psych/Soc/Soc Work (14) 64% 36% 0%
Other (10) 20% 70% 10%
Gender
Female (58) 41% 50% 9%
Male (56) 34% 64% 2%
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Note. These reports are only from those indicating they took practice quizzes in the
indicated class offered. Numbers in parentheses represent the number of responses.
Percentages may not sum to 100% due to rounding. Four responses in this subset did
not indicate academic status. Content areas with five or less responses are summed

together under “Other."

See Table 2 for a further breakdown of these answers according to class
type, course content area, and gender.

Table 2: Average Test-Anxiety Reported for Those Indicating Taking

Practice Quizzes Made Them Less Nervous, About the Same Level of
Nervousness, or More Nervous for Class Exams.

Reported
Reported Reported More
Less Anxiety Same Anxiety Anxiety
Anxi Anxi Anxi
ety ety ety
Rep Rep Rep
orte S orte S orte S
d n D d n D d n D
1. 1 1.
All Responses 4 6 6 5 9
(114) 314 3 1 439 5 4 483 6 4
Academic
Status
1 2 2.
First Year 2 7 1 0 5
(44) 296 2 3 366 9 0 467 3 2
1 1
Second 1 6 2 0 N
Year (42) 3.14 6 48 7 0 400 1 A
0 1 2.
Third Year or 8 1 5 1
above (24) 400 6 9 456 6 9 550 2 2
Content
Area
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1. 1. 0.

Acct/Bus/Econ/Org. 5 1 7 7

Leadership (22) 344 9 9 446 1 5 450 2 1
0. 1.

Engineering 8 2 1 N

(30) 420 5 4 500 4 0 400 1 A
1. 1.

Math/Statis 5 1 N

tics (14) 3.38 8 1 440 5 4 700 1 A
1. 1.

Anat/Bio/Chem/Earth- 1 8 1 8 N

Env/Phys (24) 330 0 O 373 3 3 200 1 A
Poly 0. 2.

Sci/Psych/Soc/Soc 7 0 N

Work (14) 1.56 9 3 3.00 5 0 0 A

Gender

1. 1. 2.

2 7 2 5 1

Female (58) 3.13 4 8 431 9 8 500 5 2
1. 1.

Male 1 4 3 5 N

(56) 3.16 9 2 446 6 3 400 1 A

Note. These reports are only from those indicating they took practice quizzes in the
indicated class offered. Numbers in parentheses represent the number of responses. Four
responses in this subset did not indicate academic status. Content areas with less than six
responses are not included.

Perceived Advantages of Online Practice Quizzes

Students who reported taking the offered online practice quizzes
were also asked if those quizzes helped them learn the material. Of the 114
classes responses, 107 (94%) responded they did and 7 (6%) responded they
did not. The reports that quizzes helped students learn the material were
consistent, found for every academic status, content area, and gender. See
Table 3 for a complete breakdown of these responses.
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Table 3: Percent of Responses Indicating Taking Practice Quizzes Helped Them
Learn.

No Yes

All Responses (114) 6% 94%
Academic Status

First Year (44) 5% 96%

Second Year (42) 10% 91%

Third Year or above (24) 4% 96%
Content Area

Acct/Bus/Econ/Org. Leadership (22) 18% 82%

Engineering (30) 3% 97%

Math/Statistics (14) 0% 100%

Anat/Bio/Chem/Earth-Env/Phys (24) 4% 96%

Poly Sci/Psych/Soc/Soc Work (14) 7% 93%

Other (10) 0% 100%
Gender

Female (58) 9% 91%

Male (56) 4% 96%

Note. These reports are only from those indicating they took practice quizzes in the
indicated class offered. Numbers in parentheses represent the number of responses. Four
responses in this subset did not indicate academic status. Content areas with zero
responses are not included. Percentages may not sum to 100% due to rounding. Content
areas with five or less responses are summed together under “Other".

Students who reported taking the offered online practice quizzes
were also asked to select why taking these quizzes helped them learn, and
they could select any number of options provided. On average, responses
indicated the online practice quizzes helped them learn by
reviewing or summarizing class material (69%), by helping in test
preparation (67%), by helping to distinguish between what they did and did
not know (metacognitive awareness) (47%), by providing feedback (43%), by
focusing their attention (34%), by reducing anxiety (11%), for other reasons
(3%), for unknown reasons (1%), and because they were fun (1%). Some of
the “other” reasons given were online practice quizzes were similar to the
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in-class quizzes and searching through the text for the online practice quiz
prepared the student for searching through the text in open-book exams.
In general, this pattern of responses was found across academic
standing, content areas, and gender, though there were some deviations.
For example, responses involving the second-year students and those in
Account/Business/Economics/Organizational Leadership content area
identified test preparation as the most reported reason for online practice
quizzes helping them to learn. This suggests the reasons why online practice
quizzes help students learn may not be based entirely on the quizzes
themselves, but on the personal characteristics of the quiz-takers and the
content area. See Table 4 for a further breakdown of these answers.

Table 4: Percent of Responses Indicating Taking Practice Quizzes Helped Them
Learn Through a Specific Benefit.

Hel
Revie Te Provi ped Redu
w/ st Meta ded Me ced
Summ Pr cogni Feed Foc Anxi Ot
arize ep tion  back us ety her

All Responses 67
(114) 69% % 47% 43% 34% 11% 5%
Academic
Status
First Year 66
(44) 86% % 50% 39% 45% 14% 9%
Second Year 71
(42) 55% % 38% 43% 21% 10% 0%
Third Year or above 75
(24) 75% %  54% 50% 38% 13% 4%
Content
Area
Acct/Bus/Econ/Org. 73
Leadership (22) 41% %  32% 27% 18% 5% 0%
Engineering 77
(30) 83% % 70% 73% 33% 17% 0%
Math/Statisti 64
cs (14) 64% % 71% 50% 43% 14% 7%
Anat/Bio/Chem/Earth- 63
Env/Phys (24) 75% % 38% 42% 46% 17% 8%
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Poly Sci/Psych/Soc/Soc 71
Work (14) 79% %  36%
Gender
64
Female (58) 64% %  45%
Male 70
(56) 75% %  50%

21%

28%

59%

36%

41%

27%

7% 0%
12% 7%
11% 2%

Note. These reports are only from those indicating they took practice quizzes in the

indicated class offered. Numbers in parentheses represent the number of responses. Four
responses in this subset did not indicate academic status. Content areas with less than six
responses are not included. To conserve space, the "Other" column contains the "Other",

"I don't know why" and "Fun” responses.

Dislikes of Online Practice Quizzes

Students who reported taking the offered online practice quizzes
were also asked to indicate if there was anything about these quizzes they
didn’t like by selecting any number of the options provided. The highest
number of responses were associated with there being nothing about the
online practice quizzes to dislike (47%). However, a smaller number
indicated the questions were confusing (14%), there wasn’t enough time to
answer the questions (13%), the quizzes were boring (6%), the quizzes made
them nervous (5%), for “other” reasons (4%), and the online delivery system
was confusing (3%). The “other” reasons given for disliking the online
practice quizzes were they didn’t cover relevant test material (3 responses)
and they were too long (2 responses). See Table 5 for a further breakdown
of the reasons students disliked the online practice quizzes.

Table 5: Percent of Responders Indicating They Disliked Taking Online

Practice Quizzes for a Specific Reason.

Not Deliv
hing Mad ery
I Quest Not e Syste
didn ions eno Me m
't confu ugh Bor Nerv Ot Confu
Like sing time ing ous her sing
All Responses
(114) 47% 14% 13% 6% 5% 4% 3%
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Academic Status

14

First Year (44) 41% 14% 9% % 5% 5% 2%

Second Year

(42) 60% 14% 17% 0% 5% 0% 2%
Third Year or above

(24) 42% 17% 17% 4% 8% 8% 0%
Content
Area

Acct/Bus/Econ/Org. 14

Leadership (22) 32% 27% 27% % 5% 0% 0%

Engineering

(30) 47% 17% 0% 3% 7% 3% 0%

Math/Statisti

cs (14) 64% 7% 0% 0% 7% 7% 0%

Anat/Bio/Chem/Earth-

Env/Phys (24) 52% 13% 21% 4% 4% 4% 13%

Poly Sci/Psych/Soc/Soc

Work (14) 57% 7% 0% 7% 7% 7% 0%
Gender

Female (58) 40%  12% 17% 3% 3% 5% = 3%

Male

(56) 54%  16% 9% 9% 7% 4% 2%

Note. These reports are only from those indicating they took practice quizzes in the
indicated class offered. Numbers in parentheses represent the number of responses. Four
responses in this subset did not indicate academic status. Content areas with less than six
responses are not included.

Discussion

A primary focus for this study was to examine student’s self-
reported anxiety associated with practice quizzes. The results here are clear,
with only 5% of students reporting practice quizzes increased test anxiety.
These results are supported by the actual test anxiety scores given for the
courses, with average anxiety scores lowest for those classes where
students indicated practice exams reduced anxiety and the highest average
anxiety scores for those classes where students indicated practice exams
increased anxiety.

These results correspond with results of Agarwal et al. (2014), who
also report ungraded clicker quizzes resulting in a decrease in anxiety for
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middle school and high school students’ test anxiety. They also correspond
with the results of Khanna (Khanna 2015; Khanna & Cortese, 2016) who
found less test-anxiety associated with ungraded, in-class pop-quizzes for
college students. As Agarwal et al. commented however, the personal
characteristics of those students who reported greater test anxiety from
practice quizzes should be examined. Unfortunately, the small number of
participants reporting an increase in anxiety because of online quizzes in the
current study made such an analysis impossible.

A second focus for this study was to examine the students’
perceived advantages to and dislikes of taking those same quizzes. Most
students who reported taking the online quizzes also reported those quizzes
helped them learn the material (94%), consistent across academic status,
content area, and gender. A majority of students indicated the reasons they
were considered helpful were because the quizzes reviewed or summarized
material (69%) and helped in test preparation (67%). Smaller numbers
indicated the quizzes helped to distinguish between what they did and did
not know (47%), provided feedback (43%), and focused their attention
(34%). There were some minor variations in the prevalence of a particular
response for particular courses and academic status, which may reflect
differences in the types of material covered in different courses.

In regards to what students disliked about online practice quizzes,
the most popular answer was there was nothing about online practice
quizzes to dislike (47%). Small percentages of student reports indicated
practice quizzes had confusing questions (14%) or there wasn’t enough time
to answer the questions (13%), with none of the other options selected for
more than 10% of the reports. These dislikes may be useful for the
designers of online practice quizzes, particularly for providing clear
questions with more time allowed for answering, when applicable.

A potential limitation to the current study is different course types
are more or less suitable for online practice quizzes. For example, online
practice quizzes may not be as appropriate for English classes as for math
courses. The representativeness of our sample population of college
students could also be a second potential limitation. Our campus is small,
with an open-admissions policy, primarily offering a mixture of associate
and bachelor degrees. Taken together, these limitations mean any specific
differences in online quiz taking between various types of courses may not
be reflective of the pattern found within other college populations. More
importantly, our data was only collected from participants who chose to
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participate in the survey and were already taking the online practice
quizzes. Even though our sample suggests most students take these quizzes
when offered (84%), these findings may not well represent students who
don’t participate in surveys or aren’t taking practice quizzes. Importantly,
however, the current study has demonstrated online practice quizzes are
not associated with higher levels of anxiety for the vast majority of college
students who are already taking online practice quizzes. For these students,
there seem to be many advantages and relatively few disadvantages.

Future experimental research experimentally manipulating the
presence/absence of practice tests for those with varying degrees of test
anxiety would be a logical next step for validating the potential impact
practice tests may have on test anxiety. In addition to being able to help
clarify the effect that practice tests have on students not already taking
these tests, it would also be helpful to discover why anxiety isn’t increased
for those who do. For instance, it may be due to increased familiarity with
the material and with taking quizzes (as suggested by Agarwal et al., 2014),
or the low-stakes nature of practice (e.g. Khanna, 2015) Another important
factor to examine may be to determine if different types of test anxiety are
impacted differently by online practice tests. For example, those students
diagnosed with test anxiety may react differently than those with a more
general anxiety caused by lack of preparation.

Based on the current research, we can recommend more classes
offer these types of quizzes. At our campus, only a small percentage (24%)
of the classes surveyed offered online practice quizzes, but a solid majority
of students reported they took advantage of those quizzes (82%). Online
practice quizzes, as opposed to the in-class pop quizzes employed by
Khanna (Khanna 2015; Khanna & Cortese, 2016), may be easier to include
within the class curriculum, as seat-time does not have to be sacrificed. A
second recommendation would be for instructors to spend more time
explaining to students to use retrieval practice as a study strategy (e.g.
Agarwal, et al. 2014). This may not be enough however, as students tend to
prefer the simpler strategies even after training (Agarwal, Karpicke, Kang,
Roediger, & McDermott, 2008). Hence, we would also suggest students be
told their peers report practice tests are beneficial study tools, as they help
in learning the material without increasing test anxiety and may in some
cases actually reduce it.

In conclusion, the current study provides evidence practice that
practice quizzes do not increase test anxiety, but can in some cases cause a
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decline. Retrieval practice, which is promoted by these types of quizzes, has
been recognized as an effective method of studying for students (e.g.
Roediger, et al. 2011), more so than simply re-reading or repeating key
facts. While this takes more time for students than the less elaborative
strategies, it is typically much more time-efficient (Dunlosky et al., 2013). In
addition, the use of online practice quizzes appears to be a type of retrieval
practice that most students will use if offered. As retrieval practice is an
efficient and effective form of studying, more instructors should consider
employing its usage.
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