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We assessed the extent to which students use 10 major learning techniques (e.g.,
practice retrieval, spaced practice; Dunlosky, Rawson, Marsh, Nathan, & Willingham,
2013), and tested how each correlated with each other and exam scores. Students (N �
312) from Introduction to Psychology and Introduction to Human Development classes
participated in an online survey that included items about the 10 learning techniques.
Items measured how much a student used the specific technique and other factors such
as high school GPA and American College Testing (ACT) scores. Instructors provided
exam scores to assess learning. Students reported high use of learning techniques such
as practice retrieval, and the use of many techniques were correlated. Only elaborative
interrogation predicted exam scores in a multiple regression analysis controlling for
other factors. Our findings provide teachers and students with a clear picture of study
technique use and pedagogical researchers with a clear research program to assess the
utility of study skills in the classroom.
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What is the best way to study? Most faculty
are asked this question, and many recent re-
views provide evidence-based tips on how to
study (Bjork, Dunlosky, & Kornell, 2013; Dun-
losky & Rawson, 2015; Gurung & McCann,
2012) possibly aided by recent trade publica-
tions discussing how learning takes place
(Brown, Roediger, & McDaniel, 2014; Carey,
2014). A large body of academic literature iden-
tifies what learning techniques work well (e.g.,
Dunlosky, Rawson, Marsh, Nathan, & Willing-
ham, 2013). Study techniques are important be-
cause they predict academic performance over
and above standardized tests and previous

grades (Credé & Kuncel, 2008) and allow fac-
ulty a direct route to help students learn material
better. If faculty know which study techniques
are most effective, they can better advise stu-
dents. Whereas many different factors have
been linked to learning (Robbins et al., 2004),
few studies examine many of them simultane-
ously in a single study. In particular, few studies
explicitly compare different ways of studying
(e.g., keyword use or practice testing), psycho-
logical variables (e.g., self-efficacy and effort),
and contextual variables (e.g., class or professor
ratings) at once. Students probably use more
than one study technique and use of one tech-
nique may relate to the use of others, but we
could not find any research to examine this
issue. In this study, we measure how much
students use different learning techniques and
how use of techniques are related to each other,
and we examine which techniques best predict
exam scores.

Numerous factors such as achievement mo-
tivation, goals, social involvement, and per-
ceived social support are associated with stu-
dents’ academic performance (Hattie, 2015;
Robbins et al., 2004). In particular, factors
such as effort, ability, habits, and self-efficacy
are strongly related to academic performance
(Credé & Kuncel, 2008; Komarraju & Nadler,
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2013). Not surprisingly, current college GPA
and other cognitive indicators such as ACT
scores and high school GPA also predict
learning in a university setting (Komarraju,
Ramsey, & Rinella, 2013). Beyond these
commonly studied features, the study tech-
niques that students utilize also have an in-
fluence on exam scores.

In one of the most comprehensive reviews of
study techniques, Dunlosky et al. (2013) ex-
plored the efficacy of 10 learning techniques
most commonly used by students to success-
fully influence learning. The authors described
each technique, specified why it should improve
learning, considered if use of the technique
would generalize across contexts, highlighted
real-world research with the technique (i.e., in
educational settings), and addressed issues with
implementation of the technique. The authors
rated the techniques’ “utility,” or general effec-
tiveness or usefulness, based on the techniques’
generalizability to different learners, forms of
testing, and educational contexts. For example,
high utility techniques are “robust and general-
ize widely” (Dunlosky et al., 2013, p. 7). Low
or moderate utility techniques only work when
learning certain kinds of material, or lack em-
pirical evidence. All 10 techniques (described
below) improve learning, though they vary in
utility with some being low (e.g., highlighting)
and others being high utility (e.g., spaced prac-
tice).

Five techniques, summarization, highlight-
ing, keyword mnemonics, rereading, and using
imagery for text learning, have low utility al-
though they relate to learning. For example,
students who use imagery, creating a mental
image for the text, learn better (Leutner,
Leopold, & Sumfleth, 2009). Highlighting has
also been used to assist a student in understand-
ing the required text. Readers who were able to
identify the most relevant material as evidenced
by highlighting, achieved higher overall exam
scores in the course (Bell & Limber, 2009).
Three other techniques have moderate utility:
Elaborative interrogation (generating an expla-
nation for why a concept is true), self-
explanation (relating new information to old
information), and interleaved practice (studying
by mixing different kinds of material within a
single study session). For example, elaborative
interrogation improved a student’s learning of
factual information (Woloshyn, Paivio, &

Pressley, 1994). In addition, self-explanation
enhanced a student’s learning of the series of
steps that needed to be taken for a specific task,
especially when researchers gave specific in-
structions to the student (Rittle-Johnson, 2006).
Only two techniques got top billing.

Dunlosky et al. (2013) rated a final category
of techniques as having high utility—practice
testing (or practice retrieval) and distributed
practicing (or spaced practice). In one study,
practice testing benefited a student the most
when a student was able to correctly recall the
initial concepts three times, and in addition,
relearnt the concepts over a long period of time
(Rawson & Dunlosky, 2011). Learning is more
likely to occur not only when the student is able
to recall the item, but also when a student
had successfully retrieved the items twice
(Karpicke, 2009). Some students spread out
their studying, a technique referred to as distrib-
uted practice (Dunlosky et al., 2013). An exam-
ple of the way a student may engage in both
high utility techniques is by using flashcards.
Students using flashcards are practice testing,
and they tend to also space out their practice
over time (Wissman, Rawson, & Pyc, 2012).
Overall, students would most likely perform
better on tests if they space out their studying
over the course, despite differences in the way
distributed practice is carried out (Bain, 2012).
Even though the two techniques, distributed
practice and practice testing, have high utility, is
one more predictive of learning than the other
when compared simultaneously? We did not
find a study that answers this question.

Although many studies support the benefits
of the learning techniques reviewed (Bjork et
al., 2013), a close read of Dunlosky et al. (2013)
show that the utility of the 10 learning tech-
niques are partially based on the amount of
previous research that has been done on that
particular technique. The labels low and mod-
erate for utility may be artifacts of the fact that
little research has been conducted on these tech-
niques. Furthermore, no study assesses all the
techniques simultaneously testing for links to
learning. It is unlikely that students only use one
technique, and it would be prudent to examine
the extent to which different techniques are used
simultaneously.

The current study addresses this gap by in-
cluding all 10 techniques within one study. In
addition, based on previous research, we in-
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cluded important academic and nonacademic
factors such as student ratings of classroom
lectures, the professor, procrastination, effort
regulation, and self-efficacy to see how each
relates to learning (Credé & Kuncel, 2008; Gu-
rung, Daniel, & Landrum, 2012; Komarraju &
Nadler, 2013. We had three major research
questions: (a) which study techniques do stu-
dents utilize the most?; (b) how does the use of
one study technique correlate with the use of
others?; and (c) how do these techniques, along
with other factors, influence learning as mea-
sured by exam performance?

Method

Participants

Students from two introductory classes volun-
teered for this study (N � 312 out of a total
enrollment of 382). A total of 137 students (111
women and 26 men) enrolled in an Introduction to
Human Development (IHD) course at a midsized
Midwestern university participated in an online
survey. Participants ranged from 18–42 (M �
19.7, SD � 2.6) years of age, with 94 participants
who identified as first-year students (68.2%), fol-
lowed by 22 second-year students (16.1%), 14
third-year students (10.2%), 5 fourth-year students
(3.6%), and 2 others (1.4%).

An additional 181 (124 female and 57 male)
students enrolled in an Introduction to Psychol-
ogy (IP) course at the same university partici-
pated in the identical survey. Participants
ranged from 18–30 (M � 19.5, SD � 1.8) years
of age. A total of 116 participants reported as
first-year students (64.1%), followed by 35 sec-
ond-year students (19.3%), 16 third-year stu-
dents (8.8%), 10 fourth-year students (5.5%),
and 4 who reported other (2.3%).

Prior to collecting data, the study was re-
viewed by the Institutional Review Board
(IRB). Following approval, the instructors of
the two courses made the survey link acces-
sible to all students enrolled in both courses
during the last 2 weeks of the semester. In-
structors compensated students who partici-
pated in the survey with five bonus points on
their final exam. We collected student consent
for the use of their class exam scores. We told
participants the instructors would not see
their survey results until after grades had been

handed in and would only receive their names
to award credit.

Materials and Procedure

First, participants read over the informed
consent form and reported demographic charac-
teristics. Students identified which class they
were enrolled in and which course they would
prefer the bonus points (for students enrolled in
both classes). Then, students rated 53 items on
a 6-point scale (1 � strongly disagree to 6 �
strongly agree) about how much they practice
different study habits for the specific course and
in relation to the final exam (e.g., “I frequently
highlight or underline the information within
one page”).

We created the survey items specifically for
this study, unless otherwise noted. Items incor-
porated the definition of the technique and as-
sessed average usage. The 10 learning tech-
niques (with number of items for each) were:
highlighting/underlining (five items drawn from
Bell & Limber, 2009), elaborative interrogation
(three items), self-explanation (eight items),
summarization (four items), highlighting/
underlining (six items), keyword mnemonic
(three items), imagery for text (three items),
rereading (five items), practice testing (seven
items), distributed practice (five items), and in-
terleaved practice (four items; Dunlosky et al.,
2013).

Guided by previous research, we also mea-
sured self-efficacy, effort regulation, procrasti-
nation, and classroom and instructor quality to
assess the importance of additional factors re-
lating to academic performance. We included
two subscales from the Motivated Strategies for
Learning Questionnaire (MSLQ) to measure
participants’ self-efficacy and effort regulation
(Pintrich, Smith, Garcia, & McKeachie, 1991).
For both subscales, responses were rated on a
7-point scale (1 � not at all true of me to 7 �
very true of me). Eight items measured self-
efficacy (e.g., “I believe I will receive an excel-
lent grade in this class”). An additional four
items measured a participant’s effort regulation
in relation to academic performance (e.g., “I
often feel so lazy or bored when I study for this
class that I quit before I finish what I planned to
do”). All measures showed high reliability us-
ing Cronbach’s alpha: self-efficacy (� � .96),
effort regulation (� � .87).
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We measured procrastination (Ferner, 1980)
with 10 items (e.g., “I invent reasons and look
for excuses for not acting on a problem”) rated
on a 4-point scale (1 � strongly disagree to 4 �
strongly agree). We measured quality of the
class by assessing participants’ levels of agree-
ment to nine questions relating to their class
lecture (clear, well organized, enjoyable and
engaging, helped me learn the material, made
textbook material clearer, helped me understand
difficulty concepts, made knowledge meaning-
ful, made me interested in the material, and
challenged me to think about the material) using
a 9-point scale (1 � not at all to 9 � very much
so). We selected eight items from the Teacher
Behavior Checklist (Keeley, Smith, & Buskist,
2006) for a short measure of strong teaching
(knowledgeable, passionate/enthusiastic, ap-
proachable, cared about my learning, was an
effective teacher, had effective teaching assis-
tants, respectful, and interesting). For consis-
tency with our measure of the lecture, partici-
pants rated the professor using a 9-point scale
(1 � not at all to 9 � very much so). All
measures showed high reliability using Cron-
bach’s alpha: procrastination (� � .88), class
lecture (� � .97), and professor (� � .96).

We measured ability with participants’ self-
reported ACT scores, high school GPA, and
cumulative college GPA. A small portion of the
sample did not report their ACT scores (13
students) or GPA (8 students). We assessed
learning by obtaining records of every student’s
exam scores from their course instructor. Stu-
dents took four multiple-choice exams in each
class.

Results

The means and standard deviations of the
learning techniques, academic measures, and
exam score of each course appear in Table 1.

Which Study Techniques Do Students

Utilize the Most?

For the most part, students used each of the
10 techniques to the same extent in both classes.
Students who were enrolled in IP reported using
self-explanation the most (M � 4.60, SD �
.69). Students enrolled in IHD reported used
practice testing the most (M � 4.67, SD � .74).
Distributed practice, a high utility technique,

was not a highly used technique in our sample.
Counter to anecdotal student comments, the use
of highlighting appeared low on the list. Stu-
dents rated two learning techniques, self-
explanation and keyword mnemonic, within the
top three learning techniques in both courses,
suggesting that there are common learning tech-
niques students engage in, even though the
course content may vary. Furthermore, students
enrolled in both courses reported using summa-
rization the least.

To go beyond a mere ordinal view of the
data, we tested for significant differences be-
tween study techniques using paired-sample t
tests. To minimize the number of analyses (in-
creasing the criterion for statistical signifi-
cance), we pooled the data from both sections.
The only difference in ordinal ranking is that
practice testing dropped to sixth most used,
whereas all other orderings stayed the same.

Table 1
Mean and Standard Deviations of Study Technique

Use, Class and Instructor Ratings, Psychological

Variables, and Exam Scores

Introduction
to Human

Development

Introduction
to

Psychology

Learning variables M SD M SD

Practice testing 4.67 .74 4.23 .93

Self-explanation 4.64 .72 4.60 .69

Keyword mnemonic 4.62 1.02 4.57 1.03

Rereading 4.55 .83 4.48 .81

Imagery for text 4.47 1.09 4.52 1.01

Distributed practice 4.13 .90 4.09 .95

Interleaved practice 4.09 .90 3.98 1.05

Highlighting/underlining 3.49 1.13 3.71 1.13

Elaborative interrogation 3.21 .45 3.23 .43

Summarization 2.60 1.18 2.47 1.02

Professor 8.12 1.25 7.91 1.46

Lecture 7.00 1.66 7.15 1.67

Procrastination 2.25 .63 2.28 .62

Self-efficacy 5.32 1.17 5.27 1.14

Effort regulation 4.03 .68 3.96 .85

ACT score 22.88 3.36 22.66 3.52

High school GPA 3.45 .43 3.40 .42

Cumulative GPA 3.08 .51 2.91 .70

Exam 1 33.27 6.75 22.63 2.14

Exam 2 36.02 6.68 19.81 3.20

Exam 3 33.87 8.71 17.88 3.01

Exam 4 38.10 10.33 23.30 1.97

Note. Introduction to Human Development exam scores
are out of 45 points. Introduction to Psychology exam
scores are out of 25 points.
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Whereas there were few significant differences
among the most commonly used techniques
(self-explanation, keyword mnemonics, imag-
ery, rereading, and practice tests), use of prac-
tice tests, M � 4.60 (SD � .82), was signifi-
cantly higher than use of distributed practice,
M � 4.06 (SD � .99), t(317) � 6.23, p � .032.
Analyses also showed statistically significant
differences between techniques used less fre-
quently. Use of interleaved practice, M � 4.06
(SD � 1.06), was significantly higher than use
of highlighting, M � 3.79 (SD � 1.28),
t(317) � 5.74, p � .014, use of highlighting was
significantly higher than use of elaborative in-
terrogation, M � 3.01 (SD � .98), t(317) �
5.67, p � .037, and use of elaborative interro-
gation was significantly higher than use of sum-
marization, M � 2.52 (SD � 1.15), t(316) �
10.03, p � .009.

How Much Does Using One Technique

Relate to Using Another?

Not surprisingly, many techniques correlated
with one another (shown in Table 2). The mag-
nitude of most correlations suggest students
tend toward using more than one technique and
use constellations of techniques without neces-
sarily favoring one over the other—no one tech-
nique was correlated much higher than another.
For example, students enrolled in IHD who
highlighted/underlined also used interleaved
practice, r(137) � .29, and distributed practice,
r(137) � .32, all p values � .001. Correspond-
ing with these results, students enrolled in IP
who utilized highlighting/underlining also en-
gaged in rereading, r(180) � .36, and practice
testing, r(180) � .34, all p values � .001.

Furthermore, within both courses, students
who reported having engaged in self-explana-
tion, practice testing, and distributed practice
had higher ratings of their lecture and professor,
suggesting the bidirectional relationship be-
tween classroom and professor satisfaction and
learning techniques.

How Are Study Techniques Associated

With Exam Score?

We first answered this question using zero-
order correlations and then with a hierarchical
multiple regression analysis. Numerous learn-
ing techniques correlated with exam scores. For

example, for IHD students, higher use of imag-
ery for text, r(134) � .19, p � .03; self-
explanation, r(135) � .20, p � .02; practice
testing, r(135) � .29, p � .001; and distributed
practice, r(135) � .19, p � .03, correlated with
higher scores on Exam 2. Corresponding to this
finding, IP students who reported higher use of
imagery for text, r(175) � .19, p � .01; self-
explanation, r(177) � .25, p � .001; practice
testing, r(176) � .38, p � .001; distributed
practice, r(177) � .32, p � .001; rereading,
r(176) � .20, p � .01; keyword mnemonic,
r(175) � .24, p � .001; and interleaved prac-
tice, r(177) � .21, p � .01, scored higher on
Exam 2. Furthermore, practice testing had a
positive relation with all exam scores for both
courses, suggesting that quizzes or provided
study material related to the exam are positive
resources for students within the university set-
ting.

Other nonacademic factors also had a signif-
icant correlation to exam scores. For example,
students who procrastinated scored lower on
Exam 1, r(135) � �.26, p � .001; Exam 2,
r(135) � �.24, p � .001; Exam 3, r(135) �
�.26, p � .01; and Exam 4, r(135) � �.25, p �
.001, in IHD. Also, in IP, students who reported
higher procrastination scored lower on Exam 1,
r(178) � �.18, p � .01; Exam 2, r(177) �
�.25, p � .001; and Exam 3, r(178) � �.20,
p � .01. The lack of significant correlation
between procrastination and Exam 4 scores in
IP may be because the students took the final
exam more seriously in what was a larger class.

Similar to past findings (Komarraju & Na-
dler, 2013), self-efficacy had a positive impact
on all exam scores for both courses, signifying
that a student’s belief to accomplish tasks and
goals is of importance to succeed in a university
setting. Counter to previous research (Komar-
raju & Nadler, 2013), effort regulation did not
have any association to exam scores for both
classes. However, both lecture and professor
ratings had a positive influence on exam scores.
Not surprisingly, students who liked the class
and the professor did better on the exams.

We used a multiple linear regression analysis
to predict final exam scores from the study
techniques and other key factors. We first en-
tered class section (Step 1), then ACT and high
school GPA (Step 2) to account for ability.
Next, we entered ratings of the classroom and
professor and the three psychological variables
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Table 2
Correlations Between Key Variables in Introduction to Human Development (Above Diagonal) and Introduction to Psychology (Below Diagonal) Courses

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1. Highlighting/underlining — .25�� .27�� .21�� .22�� .36�� �.13 .32�� .34�� .34�� .14 .11 �.14 �.01 �.14 .19� .16� .02 .14 .02 .03

2. Summarization .34�� — .24�� .15� .12 .25�� �.21�� .15� .23�� .33�� �.12 �.16 �.05 �.06 �.05 .32�� .03 .10 .09 .10 .10

3. Interleaved practice .29�� .33�� — .24�� .28�� .33�� �.16� .25�� .34�� .35�� .10 .09 �.13 �.04 �.19� .15� .21�� .02 .21�� .10 .08

4. Keyword mnemonic .28�� .17� .16 — .51�� .41�� �.24�� .44�� .33�� .34�� .17� .20�� .21�� .18� �.24�� .02 .32�� .14 .24�� .16� .26��

5. Imagery for text .15 .16 .27�� .53�� — .36�� �.29�� .37�� .19� .30�� .11 .12 .05 .07 �.19� .04 .24�� .05 .19� .15� .21��

6. Rereading .14 .08 .19� .45�� .31�� — �.27�� .56�� .39�� .55�� .19� .23�� �.06 .10 �.19� .10 .34�� .16� .20�� .11 .09

7. Elaborative interrogation .03 �.06 �.10 �.18� �.34�� �.10 — �.46�� �.19�� �.25�� �.00 .01 .02 .00 .02 �.34�� �.12 �.00 �.12 �.25�� �.24��

8. Self-explanation .30�� .13 .35�� .50�� .51�� .47�� �.34�� — .41�� .43�� .22�� .24�� .10 .15 �.23�� .05 .37�� .10 .25�� .18� .10

9. Practice testing .25�� .11 .31�� .40�� .38�� .41�� �.13 .46�� — .55�� .28�� .24�� .07 .11 �.25�� .19� .41�� .23�� .38�� .18� .17�

10. Distributed practice .32�� .27�� .39�� .20� .16 .32�� �.07 .33�� .41�� — .31�� .24�� .02 .10 �.37�� .09 .48�� .25�� .32�� .25�� .11

11. Lecture .05 �.00 .14 .34�� .30�� .28�� �.24�� .42�� .42�� .26�� — .83�� �.00 .16� �.08 �.09 .62�� .28�� .35�� .22�� .10

12. Professor .04 �.12 .08 .35�� .25�� .34�� �.15 .43�� .45�� .19� .77�� — �.00 .12 �.13 �.14 .61�� .23�� .28�� .26�� .15�

13. ACT score �.03 �.02 .03 �.07 �.00 .03 .00 .16 .04 .05 .11 .16 — .20�� �.05 �.13 .12 .20�� .20� .16� .08

14. High school GPA .03 .00 �.03 .04 .04 �.14 �.09 �.14 �.10 �.08 �.05 �.08 .26�� — �.15� �.04 .12 .21�� .18� .18� .12

15. Procrastination .04 .04 �.04 �.09 .01 �.17 �.02 �.08 �.25�� �.22� �.27�� �.24�� �.06 .00 — .24�� �.29�� �.18� �.25�� �.20�� �.10

16. Effort regulation .04 .12 �.03 .08 �.04 .13 .15 �.00 .09 .02 .06 .17 .04 .07 .10 — .03 �.03 �.03 �.01 �.07

17. Self-efficacy .10 �.08 .16 .29�� .24�� .35�� �.13 .39�� .44�� .31�� .70�� .61�� .25�� �.01 �.37�� .14 — .40�� .62�� .54�� .23��

18. Exam 1 �.04 �.22� �.01 .08 .11 .07 �.09 .23�� .22� .06 .47�� .43�� .36�� .20� �.26�� .12 .58�� — .35�� .32�� .33��

19. Exam 2 .06 �.09 .12 .08 .19� .12 �.08 .20� .29�� .19� .41�� .42�� .30�� .40�� �.24�� �.01 .52�� .57�� — .42�� .34��

20. Exam 3 .02 �.17� .11 .05 .11 .21� �.07 .21� .27�� .09 .46�� .43�� .34�� .32�� �.24�� .07 .59�� .54�� .69�� — .33��

21. Exam 4 .04 �.18� .00 .10 .14 .12 �.12 .20� .25�� .10 .51�� .54�� .24�� .18� �.25�� .00 .47�� .55�� .68�� .88�� —

Note. Numbers appearing above the diagonal represents the correlations for the Introduction to Human Development course. Numbers appearing below the diagonal represent the
correlations for the Introduction to Psychology course.
� p � .05. �� p � .01.

2
2
4

B
A

R
T

O
S

Z
E

W
S

K
I

A
N

D
G

U
R

U
N

G

This document is copyrighted by the American Psychological Association or one of its allied publishers.

This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.



(Step 3). In the final step, we entered the 10
study techniques and used stepwise extraction
(Step 4). Our goal was to test if study tech-
niques predicted a significant portion of the
variance in exam score over and above other
established factors. Stepwise entry allowed an
exploratory simultaneous comparison of the dif-
ferent methods. Given we conducted the survey
at the end of the semester, we only used the last
exam as a dependent variable.

Each of the first three steps was significant.
Table 3 shows the main results. Class section,
ACT, and high school GPA, and variables in
Step 3, were significant predictors of exam
score variance. In Step 3, ratings of the profes-
sor and self-efficacy were significant coeffi-
cients. Students who rated their professor highly
and who were high in self-efficacy also did
better on their exam. In Step 4, only one tech-
nique, elaborative interrogative, explained an
additional 1% of the variance in exam score. A
close examination of the beta values shows an
inverse relationship between this study tech-
nique and exam scores. Students who used this
technique also received lower exam scores.

Discussion

Our study simultaneously assessed the extent
to which 10 major study techniques are used,

were related to each other, and related to exam
score. Consistent with previous research (Dun-
losky et al., 2013; Gurung & McCann, 2012),
some techniques such as rereading notes and
memorizing key terms appear high on the list.
Our results move beyond past research in illus-
trating a rich pattern of associations between
different study techniques together with rela-
tionships with class and professor ratings, as
well as exam score. Our correlational matrix
also allows scholarly teachers and pedagogical
researchers to examine how study techniques,
psychological factors, and contextual factors are
related. The results in general provide instruc-
tors with important insight into how students
engage material and what factors may influence
the use of certain techniques.

The use of certain techniques may be tied to
how the techniques are recommended and re-
quired by instructors. Of the two high utility
techniques, practice testing was used the most
in IHD while distributed practice was used less
often. The relative use across classes of these
two techniques draws valuable attention to the
role of the instructor in facilitating study tech-
niques. The IHD instructor assigned 10% of the
course grade for completion of textbook tech-
nology, which could explain why it is on top of
the list. In contrast, practice tests were recom-
mended in IP, but the instructor did not provide
class credit for their use. In the IHD class, the
higher use of practice testing is associated with
more self-explanation and rereading, suggesting
that requiring more practice testing may also
drive up the use of other techniques needed for
practice testing to be successful. This finding is
consistent with recent work showing that stu-
dents, who use online systems more, perform
better on exams (Gurung, 2015). Textbook
technology supplements complement most in-
troductory textbooks and could be used to in-
crease both practice testing and distributed prac-
tice as instructors can suggest or even mandate
when and how often practice tests should be
taken.

Only one of the study techniques was a sig-
nificant predictor of exam score after control-
ling for other factors. Whereas at first this result
is troubling, there are many factors that alleviate
concern. First, class section, high school GPA,
and ACT scores accounted for a significant por-
tion of variance in the first two steps. Whereas
there is still a significant portion of variance

Table 3
Hierarchical Multiple Regression Analysis

Predicting Exam 4 Scores From Class Section,

High School GPA, ACT Scores, Class and

Instructor Ratings, Psychological Variables, and

Study Technique Use

Predictor b SE B � �R2

Step 1

Class section �.29 .03 �.53��� .28���

Step 2

High school GPA .14 .07 .11� .03��

ACT .02 .01 .11�

Step 3

Class rating .00 .03 .01 .10���

Self-efficacy .07 .03 .15�

Effort .02 .03 .03

Procrastination �.03 .05 �.03

Step 4

Elaboration �.14 .06 �.12� .01

Total R2

� p � .05. �� p � .01. ��� p � .001.
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remaining, it is clear that GPA and study skills
go hand in hand (Gurung & McCann, 2012),
hence Step 2 may have soaked up much of the
variance of study techniques. The lack of addi-
tional study aids being significant may also sug-
gest that in some cases, student perceptions of
the instructor and their sense of self-efficacy
may be stronger predictors of exam scores than
how the student studied. Furthermore, it may
also be an artifact of the high correlation be-
tween professor rating and exam score limiting
variance available for Step 4. As seen by the
numerous zero-order correlations between tech-
niques and exam score, it is clear that study
techniques relate to exam scores. In this sample
(these classes and instructors), study techniques
seem to be overshadowed. Perhaps this is good
news for the power of a well-perceived teacher.

Counter to our expectations, the greater use
of elaborative integration related to lower exam
scores. A number of possible explanations exist.
First, some students may not allocate their study
time well and may use this technique to the
exclusion of other techniques. This phenome-
non has been previously seen in relation to
usage of key terms, which could be dangerous
detours (Cherney, 2011; Gurung, 2004) to
learning, keeping students from effective study-
ing. Given the correlational design of our study
and the general level of measurement, this pos-
sibility is difficult to test but calls for more
detailed longitudinal designs. Conversely, stu-
dents in introductory classes may use easier
techniques, such as highlighting and rereading,
instead of the more active and challenging elab-
orative interrogation. This possibility is sup-
ported by negative correlations between elabo-
rative interrogation and the use of all other
study techniques. Students just do not have time
to utilize this technique. It is also possible that
students’ use of elaborative interrogation was
flawed (e.g., their explanations of the concepts
or facts were inaccurate), which led to poor
scores on the exam. Finally, students employing
this strategy may be doing so in response to
lower exam performance, rather than exam per-
formance indexing ineffective use of this strat-
egy.

Our correlational matrix provides teachers
with a lot of key information to share with
students, suggests some key recommendations,
and raises some important questions. Table 2
suggests three main study techniques most re-

late to exam scores: keyword mnemonics, using
imagery, and practice testing. Whereas the last
technique has been well advanced, the first two
are not discussed as much. Given their direct
correlations with exam scores, instructors may
want to recommend the greater use of these
methods. Advocating for study techniques may
be easier that trying to address psychological
variables, although some variables are clear tar-
gets for attention.

Surprisingly, psychological variables such as
procrastination and effort regulation did not
correlate significantly with most of the study
techniques. Whereas instructors are quick to
blame procrastination or poor effort regulation,
contradictory to the past, our data suggests these
two variables may not be the problem. In con-
trast, self-efficacy was significantly correlated
with six study techniques, suggesting efforts to
bolster student self-efficacy may be time well
spent. The strong positive correlations between
perceptions of the instructor and the class are
good reminders of the value of paying attention
to course design and delivery and instructor
behavior in light of how these factors are asso-
ciated with use of study techniques.

Our descriptive data and correlations among
the 10 techniques suggest that students are not
using all techniques equally. The means of tech-
nique use are significantly different, and corre-
lations across measures show that the use of one
technique does not mean the use of another
(except in a few cases such as rereading and
practice testing). Whereas differential utility
suggests all techniques should not be used to the
same extent, one could argue that the greater
use of more techniques will increase depth of
processing of material and correspondingly lead
to better learning. Examining this possibility is
a worthwhile challenge for the design of future
classroom research.

Our results are tempered by two key limita-
tions. One major limitation is that we relied on
self-report to measure ability. Although this
technique is par for the course in most assess-
ments of study strategies (Bjork et al., 2013),
we do not really know what students actually
did to study for their tests. Whereas many re-
searchers have examined how students allocate
study time when given material (Son & Kornell,
2008), these studies are all done in the lab. A
second limitation is that we based findings on
foundational courses from two different majors.
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Learning techniques may vary among different
majors in a higher education setting. In addition,
the majority of the populations within the two
courses are female and first-year students. It is
important to note that techniques that are uti-
lized by students may differ between gender and
class status. Our small sample of men precluded
statistical tests of gender differences.

Implications for the Scholarship of

Teaching and Learning

These limitations notwithstanding, our results
provide students and teachers of psychology
with valuable insights into what helps (and
could hurt) learning. We also present some im-
portant future directions for research in the
classroom. First, we hope that other teacher-
scholars replicate this study in their classes and
at different universities (full survey available on
request). In most disciplines, Scholarship of
Teaching and Learning in Psychology (SoTLP)
is limited by studies conducted on one or so
class. If readers of SoTLP replicated published
studies and shared data, we would move toward
theory building. Whereas our results show a few
consistent patterns, it will take many more stud-
ies with different samples to establish reliable
patterns (if one exists). Second, our results high-
light a critical problem with translational re-
search. Whereas one could eagerly digest recent
trade books and scholarship on learning (Brown
et al., 2014; Carey, 2014; Dunlosky et al., 2013)
and recommend what the books and articles
proclaim, a large part of the findings discussed
are lab studies. More studies need to be done in
the classroom (Daniel & Chew, 2013; Daniel &
Poole, 2009), and our results show that when
research is conducted in the classroom, findings
are not as neat and tidy as the lab suggests. Even
two social science classes do not show com-
pletely consistent patterns. We see the influence
instructor ratings can have. We see the varying
role of past performance. All these results high-
light the complexity of learning and reveal the
need for robust SoTLP.

We hope that educators can incorporate the
learning techniques within the classroom setting
to benefit learning outcomes for students. In
particular, teachers can better inform how to use
successful learning techniques and perhaps also
caution students against overusing certain tech-
niques. In addition, students may wish to inte-

grate learning techniques, such as practice test-
ing, and distributed practice, into their study
habits to improve academic performance. The
proof of the efforts to diversify study techniques
is evident in the associations with exam scores.
Looking to benefit student success in higher
education, the next step is to design interven-
tions to get more students to study differently.
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