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INTRODUCTION

In a recent nationwide study, Arum and Roksa
(2011) found that students spend remarkably little time
on coursework outside of class and often make no sig-
nificant academic gains during college, which suggests
that limited learning and poor preparation have become
the norm on many campuses. At academic conferences
and in the hallways of our own institutions, we have of-
ten heard faculty lament that getting students to do the
assigned reading before coming to class is an immense
challenge, and it is not uncommon for students to forgo
buying the textbook for a course altogether. However, it
1s possible that students come to class unprepared be-
cause they are given little incentive to prepare well for
class. When students typically come to class unprepared
and believe that their classmates will do the same, it is
possible that instructors tend to lecture more and make
sure that they talk about everything that was in the
textbook, believing that it is the only way they can teach
if students do not come to class with a foundational
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knowledge of the material, thereby giving students even
less incentive to read the textbook, and this becomes a
vicious cycle.

Public speaking or oral communication courses,
which serve as the Basic Course on many campuses,
present unique challenges that make it especially im-
portant for students to use the time between classes to
prepare for class. Public speaking classes usually have
two complementary goals: to develop students’ under-
standing of communication theories about effective
speaking and to build students’ public speaking skills.
While building speaking skills includes applying com-
munication theory in practice, it has been our experi-
ence that students see reading the textbook and pre-
paring speeches as separate assignments that compete
for their time in between classes.

However, providing a clear structure for work done
before class and an incentive for completing readings
and other preparatory work has the potential to in-
crease student learning in public speaking courses and
allow instructors to develop more engaging classroom
activities that help students learn at the higher levels of
Bloom et al.’s (1956) taxonomy of learning. For the pur-
poses of these studies, learning will be conceptualized
primarily within the cognitive domain and includes
knowledge, comprehension, application, analysis, syn-
thesis, and evaluation. There has been significant con-
troversy in instructional communication research about
the measurement of learning, and since many of the
perception-based measures of learning are often associ-
ated with affective learning, performance-based meas-
ures that include multiple levels of Bloom’s cognitive
domain will be relied upon most heavily in this series of
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studies (King & Witt, 2009). Previous research has
documented the academic benefits of frequent quizzing,
particularly as a learning tool that can facilitate in-
creased preparation and learning (e.g., Azerloza and
Renner, 2006; Bangert-Drowns et al, 1991; Chan, 2010;
Glenn, 2007). The goal of this paper is to investigate
whether frequent quizzing might facilitate greater
preparation and learning in the Basic Course and to test
variations of frequent quizzing through a series of three
separate studies in order to identify best practices for
using such quizzes.

LITERATURE REVIEW

While little research in instructional communication
and communication education has examined the impact
of frequent quizzes in communication classes, research
in other disciplines has well documented the effects of
frequent testing. In this literature review, we will sum-
marize the existing research on the effects of frequent
testing and variables within the public speaking class-
room before introducing our research hypotheses.

Effects of Frequent Testing

Most existing research suggests that giving students
frequent quizzes increases learning. Many studies have
found that students who take frequent quizzes over the
course of an academic term retain more information
(Carpenter, 2009; Chan, 2009; McDaniel, Anderson,
Derbish, and Morrisette, 2007), perform better on sub-
sequent in-class exams (Gretes and Green, 2000; Had-
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sell, 2009; Johnson and Kiviniemi, 2009; Johnson and
Mrowka, 2010; McDaniel et al., 2007; Narloch et al,
2006; Nevid and Mahon, 2009), and produce better re-
sults than when practicing the skill for an equal amount
of time (Kromann, Morten, and Ringsted, 2009).
Bangert-Drowns, Kulik, and Kulik (1991) conducted a
meta-analysis of 35 studies; of those studies, 13 found
statistically significant positive effects, 16 found statis-
tically insignificant positive effects, and only one found
a statistically significant negative effect on overall
learning in the course. They sum up their findings by
saying, “The average student who was frequently tested
outperformed 59% of the students who were not fre-
quently tested” (p. 94).

In addition to research that suggests that quizzes
increase student learning, there is also literature that
indicates that using frequent quizzes impacts the way
that instructors teach and the ways that students en-
gage in and perceive their classes. Instructors who use
frequent quizzing can identify student weaknesses more
quickly and easily than when they only offer a midterm
and final exam (Haigh, 2007; Waite, 2007) and point out
that regular class quizzes can enhance and sustain stu-
dent engagement, attendance, and learning in courses
that build progressively (Haigh, 2007). Haigh also ar-
gued that when students come to class prepared for a
quiz, they already have a useful foundation of knowl-
edge upon which to construct deeper learning. This in
turn allows instructors to prepare for a different kind of
class, one that allows for more in-depth learning since
less time needs to be spent reviewing foundational
knowledge. Quizzes allow instructors to spend less time
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lecturing and more class time on activities (Fernald,
2004).

Furthermore, Waite (2007) found that students pre-
fer taking frequent quizzes to having only a final exam
or midterm and final exam. Students believe that fre-
quent quizzes help them to understand the material
(Cooper, Tyser, & Sandheinrich, 2007; Feldhusen,
1964), motivate students to study more than usual
(Feldhusen, 1964; Haigh, 2002), and better prepare stu-
dents for the final exam (Johnson, 2007). Others have
found that frequent quizzes increase student attendance
and preparation for class (Azerlosa and Renner, 2006),
though it appears in other studies that quizzes increase
attendance on days that quizzes are given but might ac-
tually contribute to a decrease in attendance on non-
quiz days compared to classes in which quizzes are not
given (Hovell, Williams, and Semb, 1979). Students who
take frequent quizzes participate more in classroom dis-
cussion (Haigh, 2002) and have a more favorable opin-
ion of their instructor and the course (Bangert-Drowns
et al, 1991). Based on this research, it is reasonable to
expect that frequent quizzes over the reading in a public
speaking class will also increase students’ understand-
ing of communication theories about public speaking so
that they will be better able to apply those theories
when developing their speeches.

The Testing Effect

There are several theories that help to explain why
frequent quizzing impacts student learning, a phenom-
enon often referred to as the “testing effect” (Glenn,
2007). Three of the most frequently used explanations
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include retrieval-induced facilitation, retrieval-induced
forgetting, and generative learning.

The retrieval-induced facilitation hypothesis posits
that the process of recalling information when taking a
quiz enhances students’ ability to remember that infor-
mation later, such as when taking a final exam. Carpen-
ter (2009) theorizes that this benefit likely results from
the elaborative retrieval process. Hadsell (2009) found
that the closer to when the material is covered in class
that students take quizzes, the greater the impact on
final exam scores, suggesting that when students con-
nect with material in multiple ways in a short period of
time, they are more likely to succeed in future retrieval-
induced remembering. Kang, McDermott, & Roediger
(2007) discovered that students who completed short-
answer quizzes and then received instructor feedback
rather than standard multiple-choice quizzes without
feedback performed better on the final exam, suggesting
that a more demanding the retrieval process facilitates
greater long-term learning.

The retrieval-induced forgetting hypothesis suggests
that quizzing increases students’ ability to remember
information over which they were quizzed, but de-
creases their ability to remember information over
which they were not quizzed (Anderson, Bjork, and
Bjork, 1994). However, Chan (2009) found that re-
trieval-induced forgetting fades over time and is further
reduced when items are integrated. Despite an initial
forgetting, students who are frequently quizzed are
more likely than students who are not quizzed to re-
member the tested and untested material later in the
term (Chan, 2010).
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The generative learning model is the third explana-
tion for why frequent quizzing might increase student
cognitive learning. Wittrock (1989) argues that deeper
understanding is achieved through active constructive
meaning that activates four learning components: gen-
eration, motivation, attention, and memory. Johnson
and Mrowka (2010) found that the relationship between
quizzing and exam performance is due to quiz struc-
ture—not just the act of quizzing alone. They argue that
generative learning “results from structuring quizzes to
require linking concepts to one’s own experiences, com-
paring and contrasting and justifying conclusions”
(Johnson and Mrowka, 2010, p. 118).

Online quizzes

Less research has been conducted on the impact of
online quizzes on student learning, but early research
suggests that online quizzes might have the same bene-
fits for cognitive learning as in-class quizzes. Some
studies show no differences on course performance be-
tween online and in-class quiz groups (Harter and Har-
ter, 2004; Peng, 2007; Pont, 2009), though one study
shows that online quizzes improve course performance
more than in-class quizzes (Kibble, 2007), a difference
that disappears when time limits are set for online quiz
groups (Daniel, 2004). Online quizzes make it possible
for students to see their scores (Peng, 2007) and receive
immediate feedback. Online quizzes also allow instruc-
tors to see how many students answered each question
correctly (Harter and Harter, 2004) so that they can
tailor their lesson plans to focus more on material with
which students are having the most difficulty, skip de-
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tailed explanations of concepts students already com-
prehend (Cooper, Tyser, & Sandheinrich, 2007), and
spend more time in class doing activities that help stu-
dents develop their ability to use course concepts at the
highest levels of Bloom’s taxonomy. In a public speaking
class, using online quizzes could potentially allow in-
structors to use more class time for informal and formal
speaking assignments, giving students more opportuni-
ties to apply theory and practice speaking skills.

Notetaking

Kiewra (2002) reminds college educators that, de-
spite having been in school for twelve years, most col-
lege students are not expert learners and must be
taught how to learn. He argues that helping students
learn to take better notes is an important aspect of this
since students have a 50% chance of remembering in-
formation that was included in their notes versus only a
15% chance of remembering information that was not in
their notes (Aiken, Thomas, & Shennum, 1975), and
since students are usually take incomplete notes, re-
cording only 20-40% of the important details (Kiewra,
1985a).

The way that an instructor presents information in
class can influence student notetaking. The use of prom-
inent spoken organizational cues during a lecture can
increase the amount of important information recorded
in students’ notes and improve test performance (Tits-
worth, 2004; Titsworth & Kiewra, 2004), but using too
much immediacy can distract students from recording
details (Titsworth, 2004). Giving students the oppor-
tunity to rewatch a lecture also allows students to add
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to their notes, first filling in the most important infor-
mation and then adding lower-level ideas in subsequent
viewings (Kiewra, Mayer, Christensen, Kim, & Risch,
1991). However, even when the instructor utilizes these
techniques, student notes are usually incomplete.

In attempt to remedy this, some instructors prepare
skeletal notes (also called guided notes or partial notes)
that provide the lecture’s structure and key terms or
main ideas before the lecture, but leave room for the
students to fill in the notes with additional main ideas
and details. Several studies have shown that students
record more details and perform better on later exams
when they are given skeletal notes instead of taking
traditional unguided notes (e.g. Austin, Lee, & Car,
2004), and these benefits are greater when students are
trained to use the guided notes (Konrad, Joseph, &
Eveleigh, 2009). Kiewra (1985b, 2002) recommends
providing students with partial or skeletal notes before
a lecture and a full set of instructor notes afterward,
while others have found that students actually learn
more retain the information longer when they are given
skeletal notes instead of a full lecture transcript or a full
set of instructor’s notes (Katayama, 1997, Russell,
Caris, Harris, & Hendricson, 1983). While Neef,
McCord, & Ferreri (2006) found no difference in mean
quiz scores between students who had been provided
with guided and completed notes, they did find that
students who were only given guided notes performed
better on more complex analysis-level questions.

Since college students spend approximately 80% of
the class time listening to lectures (Armbruster, 2000),
it is not surprising that all of these studies have tested
student note-taking in a lecture-based scenario. How-
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ever, as more and more instructors consider “flipping”
their classrooms, and as we seek to identify ways to help
students better prepare for class, we should investigate
whether asking students to fill in skeletal notes as they
prepare for class and then add to those notes during
class might facilitate greater learning.

CONTEXT

This series of studies was conducted at an urban
public university in the Pacific region of the United
State with a total enrollment of 21,755, including 18,074
undergraduates (Office of Institutional Research, 2012).
In this Basic Course, master’s level Graduate Teaching
Assistants (GTAs) teach standalone sections of the
course, but are supervised by a faculty Basic Course Di-
rector who oversees the course. Although each GTA has
considerable freedom in how they develop their lesson
plans and are given a small number of “discretion
points” that can be used for section-specific assignments
and activities, all sections of the course are taught using
the same textbook, workbook, syllabus, speeches, major
assignments, and exams, so there is a high degree of
consistency among sections of the course, allowing com-
parisons across sections for assessment and research
purposes. All three of the studies described below were
approved by the university’s Institutional Review
Board, and each was designed with the purpose of an-
swering questions that lingered from the preceding
study in order to help refine our Basic Course pedagogy
and curriculum.
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STUDY 1: FREQUENT QUIZZING

The purpose of our first study was to find out
whether giving students frequent, announced reading
quizzes would increase their learning in the Basic
Course. Even though a great deal of previous research
attested to the benefits of frequent quizzing for student
learning, only two of those studies were done in com-
munication (Johnson, 2007; Johnson & Mrowka, 2010),
and those studies either used unannounced quizzes that
were given after the material had been previously dis-
cussed in class or were student-generated quizzes in
other types of communication courses. Prior to com-
pleting this study, our Oral Communication course uti-
lized a midterm and final exam, similar to many other
Basic Course programs, and our goal was to find out
whether our students would learn more if the midterm
was replaced with frequent, announced reading quizzes.
With these issues in mind, this study was designed to
test the following hypothesis:

Hi: There will be a significant difference in the student
learning in public speaking classes when frequent
pre-lecture quizzes are given compared to when a
midterm examination is given.

Procedures and Instrumentation

This study used a quasi-experimental field research
design with one independent variable, assessment type,
and one dependent variable, learning. This is a quasi-
experimental design because we did not randomly as-
sign students to groups; instead, students self-selected
into their group when they chose to enroll in a section of

BAsICc COMMUNICATION COURSE ANNUAL

Published by eCommons, 2014



Basic Communication Course Annual, Vol. 26 [2014], Art. 14

Preparing to Learn 185

the class in a particular quarter. However, choosing this
kind of design allowed us to collect data in the most re-
alistic natural setting possible: Basic Course classrooms.
Students did not know about the study until they were
invited to sign a consent forms on the day of the final
exam, so it is highly improbable that student self-selec-
tion into groups could have caused differences due to
unequal groups. Both groups of students were given a
list of chapter learning objectives for every chapter of
the textbook at the beginning of the year as part of the
course workbook.

Assessment type was a nominal variable with two
levels: midterm or quizzes. All students who were en-
rolled in the course in the winter quarter were given the
same midterm exam halfway through the quarter; the
midterm was a comprehensive exam of all material that
had been covered prior to the exam. All students who
were enrolled in the course in the spring quarter were
given a quiz at the beginning of each class for which
they were supposed to have read part of the textbook
(i.e., most days except speech days, for a total of nine
quizzes throughout the quarter) instead of a midterm
exam. These quizzes were based on the chapter learning
objectives that were provided in the course workbook
and included a blend of short answer and multiple-
choice questions. Because the quizzes were given after
students had read the textbook chapter but before the
material had been covered in class, GTAs were in-
structed to keep all questions at the knowledge and
comprehension levels of Bloom’s cognitive learning tax-
onomy (Bloom et al, 1956), and then use class time in
ways that would help students learn at the higher levels
of the taxonomy. During both quarters, students were
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given the same comprehensive final exam that assessed
students’ understanding of material covered throughout
the entire quarter at all six levels of Bloom’s Taxonomy.
Though choosing to select groups by quarter increased
the risk of maturation threat, assessments in previous
years had indicated that there was no difference in stu-
dent learning between the winter and spring quarters,
so we decided this risk was minimal compared to the
risk of threats from compensatory rivalry, resentful de-
moralization, or the Hawthorne effect that might have
resulted from utilizing both treatments in different sec-
tions at the same time.

Learning was operationalized as the student’s grade
on the comprehensive final examination, which included
equal coverage of all chapters in the textbook and in-
cluded questions that tested learning at all six levels of
Bloom’s cognitive learning domain. The final exam was
identical for both groups of students.

Participants

All students who were enrolled in Oral Communica-
tion during the winter and spring quarter when this
study was conducted were invited to participate in this
study. A total of 1194 undergraduate students partici-
pated in this study.

Results

An independent-samples ¢-test was conducted to find
out whether the final exam scores were significantly dif-
ferent. For the group that was given the midterm exam,
N =616, M = 54.33, SD = 9.66. For the group that was
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given frequent quizzes, N = 578, M = 57.31, SD = 8.23.
Levene’s Test for the Equality of Variance was signifi-
cant (F'=12.757, p <.001), so values for equal variances
not assumed were used. The ¢-test indicated that the
final exam scores were significantly different,
t(1191.235) = -5.743, p < .001. Students who were given
frequent quizzes scored an average of 3 points higher on
the 75-point final exam than students who were given a
midterm exam, which was an increase of 4%.

Summary and Discussion

This study shows that students benefit from fre-
quent quizzes in public speaking classes. While a 4%
increase in final exam scores might not sound like a
large change, this is a fairly substantial finding when
we consider that this is the average change for all stu-
dents, even including those who might have been less
than diligent about attendance and preparation, and
suggests that this is a strategy well worth incorporating
into public speaking classes.

There are several explanations for our findings.
First, it is possible that the quizzes simply provided an
additional incentive for students to engage in other ac-
tivities that are facilitating learning. GTAs were en-
couraged to talk about the quizzes as a means of re-
warding students for the preparatory work that they
should already be doing, so it is highly likely that the
quizzes were seen by many students as an incentive.
Other studies report that the use of quizzes can increase
attendance (e.g., Hovell, Williams, & Semb, 1979), moti-
vate students to keep up with the course readings (e.g.,
Feldhusen, 1964), and give students an opportunity to
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practice retrieving knowledge (e.g., Chan, 2010), and it
is likely that these factors play an important role in our
findings as well. Second, it is also probable that actual
process of taking the frequent quizzes is helping stu-
dents learn. Karpicke & Zaromb (2009) argue that the
process of effortful retrieval helps students remember
more later than they would if they had not been
quizzed. Third, the quizzes provided frequent opportuni-
ties for low-stakes assessment so that students could
check their own understanding of the material and ad-
just their preparation throughout the term. In this way,
the quizzes provided students with near-constant feed-
back so that they had a good idea of how they were pro-
gressing before any of the higher-stakes assessments
(eg: the final exam) took place.

STUDY 2: ONLINE VS. IN-CLASS QUIZZES

While our first study found that students retained
more knowledge over time and performed better on
their final exam when they were given frequent quizzes,
giving those quizzes took up valuable class time and
substantially increased instructors’ grading loads. For
this second study, conducted a little over a year later,
we wanted to find out whether there might be alterna-
tives that would allow us to garner the benefits of fre-
quent quizzing while minimizing the time spent in class
or grading. Additionally, we wanted to learn more about
the impact of quizzes on several variables and course
outcomes, including psychomotor learning (through
speech performance), Public Speaking Anxiety, and cog-
nitive learning on course concepts (including perception-
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based measures and performance-based measures).
Since most Learning Management Systems (LMS) allow
Instructors to create online quizzes that can be taken
out of class and automatically graded, we developed a
study to test the following hypotheses:

Hs: There is a significant difference in the change in
speech grade across the academic term for students
who have been given in-class quizzes and those who
have been given online quizzes.

Hs: There is a significant difference in the change in
public speaking anxiety across the academic term
for students who have been given in-class quizzes
and those who have been given online quizzes.

H4: There is a significant difference in the change in
cognitive learning across the academic term for
students who have been given in-class quizzes and
those who have been given online quizzes.

Hs: There is a significant difference in final exam score
for students who have been given in-class quizzes
and those who have been given online quizzes.

He: There is a significant difference in the final course
grade for students who have been given in-class
quizzes and those who have been given online quiz-
zes.

Procedures

This study used a split-plot design with one inde-
pendent variable (between-subjects factor), quiz type,
and three dependent variables that were measured re-
peatedly (within-subjects factors), speech grade, public
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speaking anxiety, and cognitive learning. Additionally,
several measures were taken once: demographic charac-
teristics, final exam grade, and final course grade. The
repeated measures design reduces the number of sub-
jects needed by removing variability due to individual
differences from the error term, which is statistically
“much more powerful than completely randomized de-
signs” (Stevens, 2002, p. 492).

Students were assigned to one of two groups based
on the sections of public speaking in which they were
enrolled, again making this a quasi-experimental design
that allowed us to use real Basic Course classes as our
research setting. Both groups had quizzes about the
reading each day that reading was due in the class (a
total of 10 quizzes); however, Group 1 took paper-and-
pencil quizzes in class at the beginning of the class pe-
riod, whereas Group 2 was asked to take the quizzes
online before coming to class. Both groups were given a
list of chapter learning outcomes on which the quizzes
were based.

Table 1
Research Design and Timeline
01 02 O3

Week 3 Week 6 Week 10
Group 1 PSAi, CLi, Informative PSAs, CLg, Persuasive
In-Class Narrative Speech Speech, Final Exam, Final
Quizzes Speech Course Grade
Group 2 PSAi, CLi, Informative PSAs, CLg, Persuasive
Online Narrative Speech Speech, Final Exam, Final
Quizzes Speech Course Grade

Note: SG = Speech Grade, PSA= Public Speaking Anxiety,
CL= Cognitive Learning
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Except for grades, all data was collected using an
online survey. Students received extra credit for com-
pleting the surveys (5 points per survey; the maximum
10 survey points was 2% of the course total). A survey
link was sent to students in the second week of the class
and again in the final week of the class, allowing the
surveys to serve as pre-tests and post-tests. Speech
grades were collected from the instructors’ grade books
at the end of the quarter. Table 1 shows the timeline for
all measurements and treatments for both groups.

Instrumentation

The first variable included in this study was speech
grade, which serves as a proxy for speech quality and is
a performance-based measure of learning. All speeches
were graded by the course instructors using standard-
ized grading rubrics, and all speech grades were con-
verted into a 100-point scale for the purposes of this
analysis. The three speeches that students gave in-
cluded a narrative speech, an informative speech, and a
persuasive speech.

Public Speaking Anxiety was measured using Booth-
Butterfield and Gould’s (1986) State Communication
Anxiety Inventory, which includes twenty items meas-
ured with a four-point Likert-type scale in which 1 =
Not at all, 2 = Somewhat, 3 = Moderately so, and 4 =
Very much so. The authors report an overall reliability
of o = .912 for this scale and include items such as, “I
felt tense and nervous,” and “My words became confused
and jumbled when I was speaking” (p. 199). In our
study, the scale reliability was a = .878.
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Perceived Cognitive Learning was measured using
Frymier and Houser’s (1999) Revised Learning Indica-
tors scale, which includes nine items measured with a 5-
point scale ranging from Never (1) to Very Often (5).
This scale is an improved measure based on Learning
Empowerment Indicator Scale created by Frymier,
Shulman, and Houser (1996). The authors report an
overall reliability of a = .83 for this scale and include
items such as “I actively participate in class discussion”
and “I think about the course content outside of class”
(p. 8). In our study, the scale reliability was o = .860.

Final exam grade and final course grade were in-
cluded as additional performance-based measures of
cognitive learning. Students were also asked which type
of quiz they would prefer if given a choice between in-
class and online quizzes and were asked to provide a ra-
tionale for their choice.

Participants

A total of 101 students enrolled in four sections of
Oral Communication were selected to participate in this
study. Students did not know about the study prior to
enrolling in these sections of the course, so the sections
should have been equivalent groups similar to the
groups that would have resulted from random assign-
ment. These sections were taught by two instructors,
and each instructor was asked to teach one section us-
ing each of our two treatment conditions to equalize any
instructor effects between the two conditions. We have
grade data for all 101 students who participated in this
study, but only 64 students completed the first survey
and 34 students completed the second survey, so we
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only have partial participation in the measures that
were taken via the two online surveys (demographic in-
formation, Public Speaking Anxiety, and Cognitive
Learning).

Of the 64 students who completed the first online
survey, which is the survey that included demographic
items, 37 (57.8%) were female and 27 (42.2%) were
male, and the mean age was 19.2 years (SD = 2.16). For
ethnicity, 3 (4.7%) of the students reported that they are
African-American, 9 (14.1%) are Asian, 42 (65.6%) are
Hispanic, 4 (6.3%) are white, 4 (6.3%) are of other eth-
nicities, and 2 (3.1%) prefer not to respond.

Table 2
Means for Dependent Variables by Group
Group 1 Group 2
(In-Class Quizzes) (Online Quizzes)
01 02 03 01 02 03
Speech 88.80  88.16 90.72 8549 87.71 89.24
Grade (7.09) (7.09) (7.06) (9.93) (7.02) (6.40)
gg:;ﬁng 4283 4100 4310  39.79
Anxiety (10.57) (6.20)  (8.20) (9.21)
Cognitive 29.40 B 31.70 31.69 B 356.21
Learning (5.32) (4.67) (5.80) (6.97)
Final Exam B B 79.28 B B 77.76
Grade (11.42) (11.84)
Final Course B B 86.84 B B 85.76
Grade (7.57) (6.39)

Note: Means are shown on top in each cell; standard deviations are
shown in parentheses in the bottom of each cell. All grades are ex-
pressed as percentages.
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Results

Split-plot within-subjects repeated measures anal-
yses were conducted to find out whether there was a dif-
ference between the two treatment groups in Speech
Grade, Public Speaking Anxiety, and Cognitive Learn-
ing across the quarter. Additionally, independent sam-
ples t-tests were used to find out whether there was a
difference between the groups on the final exam and fi-
nal course grade. Means for these variables are included
in Table 2. Alpha was set at .05 for all tests.

Speech Grade. A within-subjects split plot analysis
was conducted to determine whether speech grades
changed differently across the quarter between the two
groups. Wilks’ Lambda was significant for speech
grades, A = .897, F(2, 98) = 5.651, p = .005, np? = .103,
but not for speech grades by group, A = .964, F(2, 98) =
1.822, p = .167, np? = .036. Between-subjects effects were
not significant, F(1, 99) = 2.037, p = .157, np? = .020.
Tests of within-subjects effects were significant for
speech grade, F(2, 198) = 6.700, p = .002, n,2 = .063.
Within-subjects contrasts for speech grades showed a
significant linear trend, F(1, 99) = 10.465, p = .002, np% =
.096, but did not show a significant quadratic trend, F(1,
99) = .989, p = .323, np2 = .010. However, pairwise com-
parisons and tests of simple main effects show that in-
class and online quizzes have a slightly different impact
on student changes in speech grade throughout the
term. Students taking in-class quizzes did not have sig-
nificant differences between their first and second
speech (p = .551) or between their first and third speech
(p = .126), but did have significant differences between
their second and third speech (p = .019). However, stu-
dents taking online quizzes showed significant growth
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in their speech grades between their first and second
speeches (p = .036) and between their first and third
speech (p = .003), but not between their second and
third speech (p = .163). This means that, while there
were no statistically significant differences between
groups on any of the speech grades at any one point in
time, students who took online quizzes improved their
speeches more from the beginning to the end of the
quarter, while students taking in-class quizzes only im-
proved between the second and the third speech. How-
ever, these results do not provide any kind of conclusive
evidence about which type of quiz is more effective for
improving speech quality.

Public Speaking Anxiety

A within-subjects split plot analysis was conducted
to determine whether state public speaking anxiety
changed differently across the quarter between the two
groups. Wilks’ Lambda was not significant for PSA, A =
.852, F(1, 22) = 3.808, p = .064, np? = .148, nor for PSA
by group, A = .972, F(1, 22) = .628, p = .436, np? = .028.
Tests of within-subjects effects, within-subjects con-
trasts, and between-subjects effects were not significant.
However, tests for simple main effects showed a signifi-
cant change in public speaking anxiety for students who
took online quizzes, F(1, 22) = 9.036, p = .007, np% = .291,
but not for students who took in-class quizzes, F(1, 22) =
424, p = 522, np? = .019. This indicates that students
who took online quizzes significantly reduced their state
PSA through the quarter, while students who took in-
class quizzes saw no significant change in state PSA.
However, students who took the online quizzes also
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started with slightly (but not statistically significantly)
higher levels of state PSA when giving their speech at
the beginning of the quarter, so these results do not
provide compelling evidence that either type of quiz is
preferable for reducing Public Speaking Anxiety.

Perceived Cognitive Learning. A within-subjects
split plot analysis was conducted to determine whether
Cognitive Learning changed differently across the quar-
ter between the two groups, as measured by the Revised
Learning Indicators Scale. Wilks’ Lambda was not sig-
nificant for CL, A = .962, F(1, 22) = .864, p = .363, np2 =
.038, nor for CL by group, A =.920, F(1, 22) =.1.917, p =
.180, np? = .080. Tests of within-subjects effects, within-
subjects contrasts, and between-subjects effects were
not significant. However, pairwise comparisons and
tests for simple main effects showed a significant
change in cognitive learning for students who took
online quizzes, F(1, 22) = 6.426, p = .019, np% = .226, but
not for students who took in-class quizzes, F(1, 22) =
.065, p = .801, np2 = .003. This indicates that students
who took online quizzes significantly increased their
cognitive learning throughout the quarter, while stu-
dents who took in-class quizzes reported no significant
change in cognitive learning.

Performance-Based Measures of Cognitive
Learning. Independent samples ¢-tests were conducted
to find out whether there was a difference in the final
exam grade and final course grade between students
who took in-class quizzes and those who took online
quizzes throughout the quarter. There was not a signifi-
cant difference between groups in final exam grade, ¢
(99) = .654, p = .514, nor for final course grade, ¢ (99) =
J171, p = .443.
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Student Preferences. At the end of the quarter,
students were asked to indicate whether they would
prefer to take quizzes in-class or online before class and
explain why they chose their preference. Of the students
who took online quizzes before coming to class, 97.1%
indicated that they prefer taking online quizzes, while
only 2.9% indicated that they would prefer to take in-
class quizzes. However, for students who took in-class
quizzes, 79.3% indicated that they prefer to take in-class
quizzes, and only 20.7% indicated that they would pre-
fer to take online quizzes online before coming to class.
In short, students indicated a strong preference for
whichever type of quiz they were given throughout the
quarter. Students who preferred online quizzes gave
reasons such as, “I feel less pressured at home” and “It
is more convenient and allows you to refer to the book if
need be,” whereas students who preferred in-class quiz-
zes gave reasons such as, “I feel more focused when I am
in the classroom taking the quizzes. I would get more
distracted if they were online,” and “It motivates me to
come to class on time.” Even though students did not get
to choose their quiz type, they appear to be engaging in
effort justification by arguing for the benefits of the type
of quiz that they were given.

Summary and Discussion

In terms of student speech performance, public
speaking anxiety, cognitive learning, final exam perfor-
mance, and overall course grade, there is not a signifi-
cant difference between students who took in-class and
online quizzes on any measure at any point in time.
However, when looking at student growth at the indi-
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vidual level across the entire term, these results show
that there might be very slight advantages to using
online quizzes in public speaking classes, which might
be attributed to the increased face to face instructional
time in the classes that use online quizzes. If in-class
quizzes take an average of ten minutes per quiz, ten
quizzes over the course of the quarter adds up to 100
minutes of class time that can be used to further clarify
concepts, engage students in higher-level learning ac-
tivities, and allow students to extend their time giving
and receiving feedback in peer workshops. The TAs who
taught these classes confirmed that they usually
adapted their lesson plans for students who took online
quizzes to give students more time on activities, in
workshops, and preparing and giving informal group
speeches as part of in-class activities. This study is one
in which we believe that the non-significant findings
have important practical implications because they
show that online quizzes are a valid alternative that can
facilitate learning just as well as in-class quizzes.

However, the success of online quizzes depends on
having a reliable LMS infrastructure that is not fre-
quently down for maintenance, on students remember-
ing to take the quizzes, and on students having reliable
access to a high-speed internet connection to take the
quizzes, all of which proved problematic when we at-
tempted to replace in-class quizzes with online quizzes
across our entire Basic Course. Despite these findings,
we chose to continue to use in-class quizzes, which led to
the third study in this sequence.
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STUDY 3: NOTES VS. NO NOTES

As we conducted the first two studies described in
this paper, we heard complaints from many students
who claimed that they read the textbook and studied for
hours, but could not remember the information when it
was time for the quiz. It soon became apparent that
many of our students did not know how to read the
textbook or identify key concepts, which was not partic-
ularly surprising since we were working with a student
population that was underprepared for college. Drawing
on previous research on student notetaking, we decided
to provide skeletal notes that students could fill in as
they read the textbook to help guide them through the
reading, keep them focused on their learning task, and
help them learn to identify key concepts throughout the
text. However, this raised an important question.
Should we allow students to use their notes on the pre-
class quizzes, assuming that doing so would motivate
students to spend more time developing their notes and
ultimately learn more because they would likely be
spending more time on task? Or should we ban the use
of notes during quizzes, assuming that student would
learn more if quizzes gave students an opportunity to
engage in effortful retrieval? To find out which process
would facilitate greater learning, the following hypothe-
ses were developed:

H7: There is a difference in class preparation for stu-
dents who are allowed to use notes on quizzes and
students who are not allowed to use notes on quiz-
zes.

Hs: There i1s a difference in Student Intellectual
Stimulation for Students who are allowed to use
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notes on quizzes and students who are not allowed
to use notes on quizzes.

Ho: There is a difference in Cognitive Learning for stu-
dents who are allowed to use notes on quizzes and
students who are not allowed to use notes on quiz-
zes.

Hio: There is a difference in Affective Learning for stu-
dents who are allowed to use notes on quizzes and
students who are not allowed to use notes on quiz-
zes.

Procedures

Like the previous studies, this study used a quasi-
experimental design in which students self-selected into
groups when they enrolled in their Oral Communication
course. However, students did not know that they were
enrolling in sections that would be included in this
study, so groups should be equal and approximate ran-
dom assignment, and this again allowed us to collect
data in a natural classroom setting. Six sections of Oral
Communication taught by three instructors were se-
lected to participate in this study. Each instructor was
asked to allow students to use their skeletal notes on
the reading quizzes in one section that they taught, but
not in the other section. This was done to equalize any
potential instructor effects between groups. Students
were given seven quizzes throughout the quarter, and
all of the sections included in this study gave the same
quizzes.
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Instrumentation

This study included one independent variable (Notes
vs. No Notes) and four dependent variables (Student In-
tellectual Stimulation, Cognitive Learning, Affective
Learning, and Class Preparation). Student Intellectual
Stimulation and Affective Learning were included in
this study so that we could capture additional dimen-
sions of learning and engagement. Quiz, final exam, and
final course grades were collected from instructors’ final
grade books, and all other measures were obtained us-
ing a voluntary in-class paper survey. Students who
volunteered to participate received five extra credit
points, which accounted for less than 1% of their total
course grade.

Student Intellectual Stimulation Scale. This
study used the short form Student Intellectual Stimula-
tion Scale (SISS) which is a 10-item, self-report measure
that uses a 7-point Likert format ranging from “never”
to “always”. Bolkan and Goodboy (2010) developed the
SISS to measure intellectual stimulation in the college
classroom. It is also an indicator of transformational
leadership displayed by the instructor within the class-
room. With regard to transformational leadership, this
scale measures Teacher Confirmation, Nonverbal Im-
mediacy and Teacher Accessibility. This scale includes
items such as “My teacher uses unique activities to get
the class involved with the course material,” “My
teacher stimulates students to help us get involved in
the learning process in a variety of ways,” and “My
teacher wants me to think critically about what we are
learning.” The authors report a Cronbach’s alpha scale
reliability of o =.94.
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Cognitive Learning. Cognitive learning was
measured in two ways. The first method was a self-re-
port measure using Frymier and Houser’s (1999) Re-
vised Learning Indicators Scale, which was also used in
Study 2. Cognitive learning was also measured using
classroom performance-based measures of learning, in-
cluding quiz scores, final exam grades, and final course
grades.

Affective Learning Measure. The Affective
Learning Measure (ALM) is a 7-point bipolar semantic
differential scale (McCroskey, 1994). This measure in-
cludes four separate scales that ask students to rate
their course or instructor on each of four items; for ex-
ample, one of these scales asks students to rate the class
content on the following bipolar semantic differential
items: bad—good, valuable—worthless, unfair—fair,
and positive—negative. There are two subscales in-
cluded in this measure, affective learning and instructor
evaluation, each of which includes eight items. For this
study, we will use Affective Learning and Instructor
Evaluation as separate measures. The authors report a
Cronbach’s alpha scale reliability of a = .90.

Class Preparation Questionnaire. The Class
Preparation Questionnaire was created by the research-
ers and asked students, “In a typical week, approxi-
mately how many minutes do you spend doing each of
the following activities outside of class to prepare for
your COMM 150 class?” for each of the items listed in
Table 3.
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Participants

A total of 142 students participated in this study. Of
all of our participants, 37.3% (N = 53) were male and
62.7% (N = 89) were female. For ethnicity, 80.3% (N =
114) were Hispanic, 8.5% (N = 12) were Asian, 4.2% (N
= 6) were African American, .7% (N = 1) were Cauca-
sian, 2.1% (N = 3) were More Than One, 2.8% (N = 4)
were Other, and 1.4% (N = 2) Preferred Not to Respond.
The mean age was 18.61 years (N = 139, SD = .90), the
mean G.P.A. was 3.12 (N = 139, SD = .59), and the mean
for the number of terms enrolled in college was 2.76
terms (N =132, SD = 1.50)

Results

The primary goal of this study was to find out
whether there were differences on a variety of measures
between students who were allowed to use their notes
while taking quizzes and those who were not allowed to
use their notes while taking quizzes. First, we wanted to
find out how students prepared for class. T-tests were
conducted to find out whether there were differences
between the students who used notes and who did not
use notes for each measure of preparation for class.
Means and standard deviations for each measure are
shown in Table 3. However, significant differences were
found only for “Read the textbook while taking notes,” ¢
(135) = 2.21, p < .05, and for “Review, organize, or revise
my notes,” ¢t (93.27) =.94, p < .05. For both of these vari-
ables, students who were allowed to use their notes on
their quizzes spent more time engaging in those prepa-
ration activities.
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A chi-square was conducted to assess whether the
use of skeletal notes or no skeletal notes on a quiz af-
fects how students complete the given skeletal notes.
The result of this test was significant, y*> (4, N = 100) =
11.016, p < .05. Table 4 shows the valid percentages for
each way students used their skeletal notes. In sum,
both groups used the skeletal outlines heavily when
preparing for class, but students who were allowed to
use their notes on the quizzes were a little bit more con-
sistent than those who were not allowed to use their
notes in filling out their skeletal notes all or most of the
time.

Independent-samples ¢-tests were conducted to find
out whether there were differences in a variety of self-
report outcome measures between students who were
allowed to use their notes while taking quizzes and
those who were not allowed to use their notes while
taking quizzes. Table 5 shows the means and standard
deviations for each group with respect to the four scale
variables. There were no significant differences between
groups on any of these variables; for the Student Intel-
lectual Stimulation Scale, ¢ (133.15) = 1.65, p > .05; for
the Revised Learning Indicators Scale (cognitive learn-
ing), t (136) = .879, p > .05; for Affective Learning, ¢
(117) = .311, p > .05; and for Instructor Evaluation, ¢
(117) = -.386, p > .05. These results indicate that there
is no difference in the ways that students perceive their
learning and experiences in their class based on
whether or not they are allowed to use their notes on
quizzes.
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Next, independent samples t-tests were conducted to
find out whether there was a difference in student per-
formance on quizzes, the final exam, and the overall
course grade. Students who were allowed to use their
notes performed significantly better on the quizzes than
students who were not allowed to use their notes, ¢ (153)
=.107, p < .05. However, students who were not allowed
to use their notes on quizzes performed significantly
better on the final exam than students who were al-
lowed to use their notes on the final exam, ¢ (153) = -
2.65, p < .05. There was no significant difference be-
tween groups on final course grade, t (153) = 1.64, p >
.05.

Bivariate correlations were run to find out whether
there were relationships between preparation and the
four student self-reported outcome variables: student
intellectual stimulation, cognitive learning, affective
learning, and instruction evaluation. The correlations
are reported in Table 6. As should be expected, all four
of the student self-reported outcome variables had sig-
nificant positive correlations. However, Preparation was
only significantly correlated with Cognitive Learning, r
=.279, p < .05, but not with the other variables.

Summary and Discussion

This study focused on the effects of using notes or
not using notes on quizzes with regard to several
learning outcome variables. Results showed that stu-
dents who used their notes on quizzes spent more time
reading and taking notes prior to class and scored
higher on the quizzes, but scored lower on the final
exam than students who were not allowed to use their
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notes on the quizzes. These results support the re-
trieval-induced facilitation hypothesis (Chan, McDer-
mott, & Roediger, 2006) and suggest that quizzes that
require students to recall studied material without the
aid of their notes is a more powerful learning tool than
additional study time and note use. It appears that stu-
dents who took the quizzes without notes studied more
efficiently, the process of recalling information during
the quizzes strengthened the learning process, or both.
This suggests that giving frequent quizzes on which
students are not allowed to use their notes helps to fa-
cilitate deep learning. However, it is also possible that
students who were allowed to use their notes on quizzes
developed a false sense of security about their under-
standing of the course material. These students had
slightly higher course grades prior to the final exam and
might have felt more confident about their performance
in the class, which could have resulted in them spending
less time studying prior to the final exam. While our
data did not investigate confidence prior to the final
exam, this is something that should be considered in fu-
ture research.

This is not to say that the skeletal notes were not
helpful to the students who were not allowed to use
them when they took their quizzes. As Table 4 showed,
most students who did not get to use their notes on the
quizzes still relied heavily on the skeletal notes that
were provided in their workbook to help them prepare
for class, even if some were slightly less diligent about
completely filling out the notes prior to every class. This
suggests that the skeletal notes were perceived as being
helpful for all students, and since previous research in-
dicates that skeletal or guided notes are valuable tools
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for helping students learn (Austin, Lee, & Carr, 2004),
we would recommend integrating such notes into other
courses.

This study also showed that there is no significant
difference between the two groups on all four self-re-
ported variables, including Student Intellectual Stimu-
lation, Cognitive Learning, Affective Learning, and In-
structor Evaluation. Since these are highly interactive
courses and were taught by the same instructors using
the same lesson plans, this is actually a positive finding
because it suggests that being allowed to or forbidden
from using their notes on the quizzes did not have a
substantial impact on their overall experience in or per-
ceptions of the course.

CONCLUSION

This paper shares the results of a sequence of three
studies that were conducted to help develop a course
framework that would encourage students to prepare
well for class, ultimately allowing our program to
maximize student learning both in and out of class. Re-
sults showed that there was a clear benefit to using fre-
quent quizzes, both in terms of motivating students to
come to class prepared and in terms of allowing instruc-
tors to use class time for higher-order learning activities
that would promote deeper learning. While our second
study showed that online quizzes can be just as effective
as in-class quizzes, we caution that the reliability of
your campus or publisher’s LMS is critical to the suc-
cessful implementation of frequent online quizzes.
Moreover, the results of our final study on the use of
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notes during quizzes suggest that the retrieval-induced
facilitation of learning is a powerful learning tool, which
is a reason to rethink the use of online quizzes.

Nonetheless, online quizzes can potentially elimi-
nate the need for classroom time and drastically reduce
or even eliminate the time needed to grade quizzes so
that students and teachers can garner the benefits of
frequent quizzes without the drawbacks. While online
quizzes give instructors less control over the actual quiz
situation, allow students to look up answers in the text-
book, and increase the risk that students will use the
quizzes as a substitute for, instead of a supplement to,
reading to prepare for class (Beyeler, 1998), they also
increase in-class instructional time and reduce the
grading load for instructors, and these advantages
might possibly outweigh the advantages of retrieval-in-
duced learning.

Additionally, providing skeletal notes to students be-
fore class gave students an additional learning resource,
and as the results of our third study show, most stu-
dents used the skeletal notes whether or not they would
be allowed to use them later. This is an example of a
simple innovation that can be implemented in a class
that will not interfere with any other normal classroom
activities or assignments, but could have lasting im-
pacts on student learning, both in this course and possi-
bly in the way that students approach learning in future
courses. Future research should further investigate the
impacts of taking notes prior to attending class.

One of the limitations of this study was that we used
exam grades and other assignment grades as a proxy for
learning since these served as performance-based
measures of learning. We did not have the resources
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available to do the type of robust assessment that is
generally done during program review with external re-
viewers, and final course grade could not be used as a
proxy for overall student learning since it would be in-
fluenced by grades on the quizzes or midterm exam in
the first study (and to some extent in the second and
third study). Since the final exam was carefully crafted
each year to include both breadth and depth across con-
tent and levels of learning using the guidelines provided
by Stiggins (2004), this was the most comprehensive
measurement of learning that was available to us and
was practical to implement. A future study should uti-
lize a more comprehensive assessment protocol that in-
cludes the evaluation of portfolios of student work, in-
cluding performances, by subject matter experts who
serve as external evaluators.

In sum, based on the combination of these three
studies, we strongly recommend that basic course in-
structors give frequent in-class quizzes that will encour-
age students to prepare for class and provide an oppor-
tunity for effortful retrieval, which will help embed the
foundational knowledge in students’ long-term memory.
These quizzes should be designed to be taken quickly so
that the bulk of the class time is spent on other engag-
ing learning activities, and instructors should be delib-
erate about utilizing class time for activities that pro-
vide opportunities for application, analysis, synthesis,
and evaluation instead of giving lectures that simply
repeat what students already read and were quizzed on.
Online quizzes should be seen as a viable second option
if course constraints and instructor workload make it
too difficult to do in-class quizzes, but future research
should evaluate whether clickers or other technology
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might allow instructors to harness the benefits of in-
class quizzes while avoiding heavy grading loads and
class time involved with using paper and pencil quizzes.
Additionally, we would encourage instructors to talk
with students about effective preparation and study
strategies and to provide skeletal notes and/or other re-
sources that will help students focus on key concepts as
they prepare for class. Future research should also ex-
amine whether other class preparation resources, such
as video lectures, learning modules, and workshops,
might help students achieve even higher levels of
learning before coming to class. This combination of
quizzes and preparation tools will not only increase
learning in the basic communication course, but it
might also lay a foundation for student success through-
out their remaining college career.
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