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a b s t r a c t
Prior research by Kornell and Bjork (2007) and Hartwig and Dunlosky (2012) has demonstrated that
college students tend to employ study strategies that are far from optimal. We examined whether individuals in the broader—and typically older—population might hold different beliefs about how best to
study and learn, given their more extensive experience outside of formal coursework and deadlines.
Via a web-based survey, however, we found striking similarities: Learners’ study decisions tend to be
driven by deadlines, and the beneﬁts of activities such as self-testing and reviewing studied materials are
mostly unappreciated. We also found evidence, however, that one’s mindset with respect to intelligence
is related to one’s habits and beliefs: Individuals who believe that intelligence can be increased through
effort were more likely to value the pedagogical beneﬁts of self-testing, to restudy, and to be intrinsically
motivated to learn, compared to individuals who believe that intelligence is ﬁxed.
© 2014 Society for Applied Research in Memory and Cognition. Published by Elsevier Inc. All rights
reserved.

With the world’s knowledge at our ﬁngertips, there are increasing opportunities to learn on our own, not only during the years
of formal education, but also across our lifespan as our careers,
hobbies, and interests change. The rapid pace of technological
change has also made such self-directed learning necessary: the
ability to effectively self-regulate one’s learning—monitoring one’s
own learning and implementing beneﬁcial study strategies—is,
arguably, more important than ever before.
Decades of research have revealed the efﬁcacy of various study
strategies (see Dunlosky, Rawson, Marsh, Nathan, & Willingham,
2013, for a review of effective—and less effective—study techniques). Bjork (1994) coined the term, “desirable difﬁculties,” to
refer to the set of study conditions or study strategies that appear to
slow down the acquisition of to-be-learned materials and make the
learning process seem more effortful, but then enhance long-term
retention and transfer, presumably because contending with those
difﬁculties engages processes that support learning and retention.
Examples of desirable difﬁculties include generating information or
testing oneself (instead of reading or re-reading information—a relatively passive activity), spacing out repeated study opportunities
(instead of cramming), and varying conditions of practice (rather
than keeping those conditions constant and predictable).
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Many recent ﬁndings, however—both survey-based and
experimental—have revealed that learners continue to study in
non-optimal ways. Learners do not appear, for example, to understand two of the most robust effects from the cognitive psychology
literature—namely, the testing effect (that practicing retrieval leads
to better long-term retention, compared even to re-reading; e.g.,
Roediger & Karpicke, 2006a) and the spacing effect (that spacing repeated study sessions leads to better long-term retention
than does massing repetitions; e.g., Cepeda, Pashler, Vul, Wixted,
& Rohrer, 2006; Dempster, 1988). A survey of 472 undergraduate students by Kornell and Bjork (2007)—which was replicated
by Hartwig and Dunlosky (2012)—showed that students underappreciate the learning beneﬁts of testing. Similarly, Karpicke, Butler,
and Roediger (2009) surveyed students’ study strategies and found
that re-reading was by far the most popular study strategy and that
self-testing tended to be used only to assess whether some level of
learning had been achieved, not to enhance subsequent recall.
Even when students have some appreciation of effective strategies they often do not implement those strategies. Susser and
McCabe (2013), for example, showed that even though students reported understanding the beneﬁts of spaced learning over
massed learning, they often do not space their study sessions on
a given topic, particularly if their upcoming test is going to have a
multiple-choice format, or if they think the material is relatively
easy, or if they are simply too busy. In fact, Kornell and Bjork’s
(2007) survey showed that students’ study decisions tended to
be driven by impending deadlines, rather than by learning goals,
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and that students tended not to return to material they considered
(rightly or wrongly) learned, or return to material after a course
has ended. Hartwig and Dunlosky (2012) administered this same
survey to a second sample of undergraduate students at a different university and found strikingly similar results. Furthermore,
they demonstrated that students’ learning habits do matter: Students with lower grade-point averages (GPAs) were more driven
by deadlines and reported less self-testing than did students with
higher GPAs.
Previous studies have focused on college students, but given that
self-regulated learning is important across the lifespan, and that
the online learning population, versus the college population, is so
much more heterogeneous on every dimension, it is important to
examine how a more diverse population manages its own learning.
With additional life experiences, and without the worry of maintaining a GPA, are people in the broader population more strategic
self-regulators of learning? To explore this issue, we recruited
participants via Amazon Mechanical Turk (MTurk)—a web-based
platform that has been proven useful for recruiting and paying a
diverse population to perform experimental tasks (Berinsky, Huber,
& Lenz, 2012). We asked the participants the same questions used
by Kornell and Bjork (2007), plus additional questions that examined speciﬁc study strategies and motivations for learning.
One speciﬁc question motivating the present research is
whether there are general beliefs about one’s self related to study
decisions. One potential candidate is an individual’s theory of
intelligence (Dweck, 1999)—that is, whether they are “ﬁxed” (also
referred to as “entity”) theorists, who believe that intelligence is
innate and cannot be changed, or “growth” (or, “incremental”) theorists who believe that intelligence can be increased through effort.
In both correlational and experimental research, one’s theory of
intelligence has been shown to impact not just academic achievement (e.g., Blackwell, Trzesniewski, & Dweck, 2007; Mangels,
Butterﬁeld, Lamb, Good, & Dweck, 2006; Mueller & Dweck, 1998),
but also motivation and use of learning strategies. Growth theorists are more likely than ﬁxed theorists to hold mastery, rather
than performance, learning goals (Blackwell et al., 2007; Dupeyrat
& Mariné, 2005), are more likely to change learning strategies and
persist in the face of difﬁculty, and use deeper processing strategies
during learning (Grant & Dweck, 2003; Ommundsen, 2003). Conversely, ﬁxed theorists tend to believe that ability itself is sufﬁcient
for learning, and effort merely reﬂects a lack of ability (Blackwell
et al., 2007; Dweck & Master, 2008).
Consistent with the notion that growth theorists are more likely
to interpret effort in a productive way, prior research (Miele &
Molden, 2010; Miele, Son, & Metcalfe, 2013) found that ﬁxed theorists interpreted effortful encoding as a sign that they had reached
their limits of learning (thus, giving lower judgments of learning
or comprehension to items that were dis-ﬂuent), whereas growth
theorists were more likely to interpret effort as greater engagement with learning. Most of the research exploring strategy use
and preferences by ﬁxed versus growth theorists has not, however, focused on the speciﬁc learning techniques that Dunlosky
et al. (2013) deemed most effective (e.g., spacing, rather than massing, repeated study sessions, and testing, rather than recopying
or restudying, to-be-learned information). Rather, many used survey items where effort could be engaged in both efﬁcient and less
efﬁcient ways, such as “when I decide to study, I set aside a speciﬁc length of time and stick to it” (from the Learning and Study
Strategies Inventory, Weinstein, Schulte, & Palmer, 1987) or “when
I study for a test, I practice saying the important facts over and
over to myself” (from the Motivated Strategies for Learning Questionnaire, Pintrich & DeGroot, 1990). Understanding how attitudes
toward—and adoption of—effective but effortful strategies such as
spacing and testing is related to a learner’s theory of intelligence
was one goal of the present research. To the extent that learners

fail to appreciate the beneﬁts of effective study techniques because
these techniques make learning feel less ﬂuent and more difﬁcult
(e.g., Alter & Oppenheimer, 2009; Benjamin, Bjork, & Schwartz,
1998; Schwarz et al., 1991), are growth theorists less likely to fall
prey to metacognitive illusions and possess the insight to appreciate the beneﬁts of desirable difﬁculties?
1. Method
1.1. Participants
Four hundred and ﬁfty participants (197 males, 250 females,
three undisclosed) from the United States were paid $0.50 for completing the survey. Participants’ ages ranged from 18 to 74, with a
mean age of 34.23, standard deviation of 12.10, and median age
of 31. 24.44% of the respondents were between the ages of 18–24;
48.43% were aged 25–40; 26.01% were aged 41–65; and only 1.12%
were 65 years or older.
1.2. Materials
1.2.1. Survey on learning and memory
The questionnaire consisted of 13 questions on a single webpage: the seven original questions from Kornell and Bjork’s (2007)
study, follow-up questions aimed at clarifying the responses to
those seven questions, and a few questions probing the respondent’s motivations to learn, both for work and for school. The survey
also included three questions to assess participants’ intrinsic theory of intelligence (from Chiu, Hong, & Dweck, 1997). Appendix
A contains the instructions and questions asked. The sequence of
questions was the same for all participants.
1.2.2. Demographics questionnaire
Following the survey questions, participants provided their age,
gender, highest level of education, profession, level of English ﬂuency, and how often they ﬁnd themselves in charge of their own
learning.
1.3. Procedure
MTurk workers could preview the survey before they decided
to participate. They were instructed to read all the responses for a
given question carefully before selecting their answer. When questions referred to classroom learning and the participants were not
currently in school or college, they were instructed to think back
to how they studied (or would study) in school. Participants completed the survey at their own pace (average completion time,
10 min).
2. Results and discussion
2.1. Statistical analysis strategy
All statistical analyses were conducted using ˛ = .05. For each
question, we ﬁrst described the pattern of responses by a categorical theory of intelligence variable (ﬁxed vs. growth). Our regression
analyses, however, treated theory of intelligence as a continuous
variable, using each participant’s averaged responses to the three
theory-of-intelligence questions.
Each question was analyzed using a stepwise backward
binomial or multinomial logistic regression, entering theory of
intelligence (continuous between 1 and 6), education (no bachelor’s degree, bachelor’s degree, graduate degree) and student status
(student, non-student) as predictor variables, with an entry probability of .05 and elimination probability of .10. For the education
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variable, “no bachelor’s degree” was always designated the reference category, and for the student status variable, “student” was
always designated the reference category. The full results of the
regression analyses are presented in Appendix B.
2.2. Demographic data
2.2.1. Theory of intelligence
Participants’ six-point Likert scale responses were averaged
across the three statements. We report results in two ways. For
the purposes of representing the responses in the ﬁgure, we categorized participants as either “ﬁxed” or “growth” theorists, as has
been the practice in the prior literature (e.g., Blackwell et al., 2007;
Miele & Molden, 2010), and refer to this variable as categorical
theory of intelligence: Those scoring an average above 3.5 were
classiﬁed as growth theorists, while those scoring an average below
3.5 were classiﬁed as ﬁxed theorists. The Cronbach’s alpha coefﬁcient for these three statements was 0.95, indicating that the scale
has excellent internal consistency. Of the participants, 57.1% were
classiﬁed as growth theorists and 42.9% were classiﬁed as ﬁxed theorists. This categorical theory of intelligence did not interact with
gender, 2 (1) = .03.
For the purposes of conducting binomial and multinomial
regression analyses to examine the responses to our survey questions, the average theory of intelligence responses were treated as a
continuous variable (M = 3.73, SD = 1.43), ranging from 1 to 6, where
a higher number represents more of a growth mindset and a lower
number represents more of a ﬁxed mindset. When treated as a continuous variable, theory of intelligence did not correlate with age,
r = −.02.
2.2.2. Education level
Of the respondents, 15% held a graduate degree, 37% held a bachelor’s (BA) degree, and 48% had no tertiary education degree (i.e.,
they had completed some college, had a high school diploma, or had
completed some high school). Education level did not differ by gender, 2 (2) = 2.73, but interestingly, it did differ by categorical theory
of intelligence, 2 (2) = 9.52. In fact, participants reporting a higher
level of education were more likely to be ﬁxed theorists—36%, 46%,
and 57% of those with no bachelor’s degree, a bachelor’s degree, and
a graduate degree, respectively, were categorized as ﬁxed theorists.
2.2.3. Students versus non-students
Sixty participants within our sample self-identiﬁed as being students (age range: 18–51, mean age = 22.93, SD = 4.91), whereas 390
(age range: 18–74, mean age = 36.11, SD = 12.02) participants listed
other occupations. Chi-square tests of independence revealed that
student status did not differ by categorical theory of intelligence,
2 (1) = .00, nor by gender, 2 (1) = 1.68. As expected, student status did differ by education level, 2 (2) = 21.03: While 75% of MTurk
students did not hold bachelor’s degree, only 44% of the remaining
MTurk workers fell into that same category.
2.3. How does the MTurk sample compare to previous student
samples?
Table 1 compares the percentage of each response from student
samples examined by Kornell and Bjork (2007) and by Hartwig and
Dunlosky (2012), and our MTurk sample, separating the responses
of the 60 students from the 390 non-students, and their combined
responses. Although there are a few differences (e.g., the MTurk
sample are more likely to reread whole chapters when studying
than are the students), what is most striking are the similarities in
reported study habits. The MTurk participants, like the students, are
primarily driven by deadlines (the most popular response—75% of
our students and 58% of the non-students—was to study whatever
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is due soonest or overdue). The non-students within our MTurk
sample was, however, somewhat more likely than the students, to
choose to study whatever they found interesting (9%, vs. 3% of the
MTurk students, and 4% and 5% in Kornell and Bjork, and Hartwig
and Dunlosky, respectively), presumably due to the greater ﬂexibility and choice in study material among participants who are not
enrolled in classes. Interestingly, however, fewer respondents in
the MTurk sample plan their study ahead of time and study what
they have scheduled (8% of our non-students and 7% of our students,
vs. 11% and 13% in the previous student samples).
The MTurk sample also showed marked similarities to the previous student samples in their use of quizzing: They, like the college
students, mostly used quizzes to check their own knowledge rather
than as a learning tool (64% of our non-students and 52% of the
MTurk students, as compared to 68% and 54% in the previous student samples). In fact, the MTurk non-students were even less likely
to appreciate the beneﬁts of quizzing: Only 14% (vs. 22% of the
MTurk students, and 18% and 27% in previous student samples)
indicated that quizzing is better for learning than is rereading, and
16% of our non-students and 15% of our students (vs. 9% and 9%)
reported that they usually do not quiz themselves.
The majority of respondents in the MTurk sample (though a
smaller percentage compared to the earlier student samples) do
not return to course material after it has ended (57% of our nonstudents and 68% of our students vs. 86% and 78%)—although our
sample was, on the whole, more likely than the previous student
samples to return to old course material. Furthermore, the MTurk
respondents also tend not to review material once they consider it
learned (66% of our non-students and 48% of our students vs. 64%
and 54%) and ﬁnally, tend not to study the way they had been taught
(65% of non-students and 60% of our students vs. 80% and 64%).
Overall, despite having more life experiences and little or no
academic pressure, this more general population appears not to
have better study habits than do college students.
2.4. Do people appreciate the beneﬁts of testing?
One question that merits further examination is “If you quiz
yourself, why do you do so?” We found, as with the previous student studies, that people appear to use quizzing only to ﬁgure
out how well they have learned the information they are studying. In contrast, research shows that tests beneﬁt learning, both
for correctly answered items and incorrectly answered items, provided the failed testing is followed by feedback (see Roediger &
Karpicke, 2006a, for a review of the testing effect). The beneﬁts of
testing persist even when testing takes away from study time (e.g.,
Kornell, Hays, & Bjork, 2009; Roediger & Karpicke, 2006b). Do the
responses to Kornell and Bjork’s (2007) quiz question (question 8,
see Appendix A), however, truly reﬂect a failure to appreciate the
learning beneﬁts of testing? We included a second question on quiz
usefulness to probe what people really believed about quizzing,
asking participants which of the following statements they most
agreed with:
1. Quizzes are not useful for anything except to tell me what I do
and do not know. [Check knowledge only]
2. Quizzes are useful because I learn more for those questions that
I answered incorrectly. [Only incorrectly answered questions]
3. Quizzes are useful because I learn more for both questions that
I answer correctly and incorrectly. [All questions]
4. Quizzes are good only if I get the answers correct. [Only correctly
answered questions]
Here, the metacognitively sophisticated learner should indicate
that quizzes are useful for learning more about all questions. The
least metacognitively sophisticated learner would believe that
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Table 1
Summary of responses to the seven original questions from Kornell and Bjork (2007), compared across three studies.
Questions

Choices

Kornell and
Bjork (2007)
(N = 472)

Hartwig and
Dunlosky
(2012)
(N = 324)

Current study (N = 450)

Students
(N = 60)

Non-students
(N = 390)

Combined
(N = 450)

1. Would you say that you study the way you do because a
teacher (or teachers) taught you to study that way?

Yes
No

20%
80%

36%
64%

40%
60%

35%
65%

36%
64%

2. How do you decide what to study next?

Whatever’s due
soonest/overdue
Whatever I haven’t studied for
the longest time
Whatever I ﬁnd interesting
Whatever I feel I’m doing the
worst in
I plan my study schedule ahead
of time, and I study whatever
I’ve scheduled

59%

56%

75%

58%

61%

4%

2%

3%

4%

4%

4%
22%

5%
24%

3%
12%

9%
21%

8%
20%

11%

13%

7%

8%

8%

3. Do you usually return to course material to review it
after a course has ended?

Yes
No

14%
86%

23%
78%

32%
68%

42%
57%

41%
59%

4. All other things being equal, what do you study more
for?

Essay/short answer exams
Multiple-choice exams
About the same

29%
22%
49%

20%
22%
58%

35%
18%
47%

39%
17%
44%

38%
17%
45%

5. When you study, do you typically read a
textbook/article/other source material more than once?

Yes, I reread whole
chapters/articles
Yes, I reread sections that I
underlined/highlighted/marked
Not usually

16%

19%

40%

34%

35%

60%

64%

47%

56%

55%

23%

17%

13%

9%

10%

18%

27%

22%

14%

15%

68%

54%

52%

64%

62%

4%

10%

12%

5%

6%

9%

9%

15%

16%

16%

36%

46%

52%

34%

36%

64%

54%

48%

66%

63%

7. Imagine that in the course of studying, you become
convinced that you know the answer to a certain question
(e.g., the deﬁnition of a term in psychology). What would
you do?

Make sure to study (or test
yourself on) it again later
Put it aside and focus on other
material

tests have no pedagogical value, and are simply a way of assessing
one’s current state of knowledge (i.e., check knowledge only). Of
those that responded to the ﬁrst quiz question that quizzing was
used to ﬁgure out how well they had learned the information,
45% correctly responded that quizzing was useful for learning
about all questions while 40% responded that quizzing was useful
only for learning about those answered incorrectly, and a mere
12% believed that quizzing was useful only to check their state of
knowledge. In fact, across the board, regardless of how participants
responded to the ﬁrst quiz question, 45% correctly believed that
quizzing was useful for learning more about all questions. A
substantial proportion (34%), however, reported that quizzing was
useful for learning more about only those questions that were
answered incorrectly. These data then, paint a somewhat more
optimistic picture of what people understand about the beneﬁts
of testing. We base further discussion of what people know about
testing on the second quiz question.

0.60

Proportion of respondents

6. If you quiz yourself while you study (either using a quiz
at the end of a chapter, or a practice quiz, or ﬂashcards, or
something else), why do you do so?

I learn more that way than I
would through rereading
To ﬁgure out how well I have
learned the information I’m
studying
I ﬁnd quizzing more enjoyable
than reading
I usually do not quiz myself

0.50

Fixed
Growth

0.40
0.30
0.20
0.10
0.00

2.4.1. Quizzing and theory of intelligence
Fig. 1 shows the proportion of participants’ response by their
categorical theory of intelligence (ﬁxed vs. growth). Few participants reported that self-quizzing is useful only when they got the
answers correctly and for checking their knowledge, and there was
no difference in the proportion of ﬁxed and growth theorists on

Check
knowledge
only

All questions

Only
incorrectly
answered
questions

Only correctly
answered
questions

Fig. 1. Responses to the quiz usefulness question, “If you quiz yourself, why do you
do so?”, by categorical theory of intelligence. Error bars represent ±1 standard error.
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Proportion of Respondents

0.70
0.60

Fixed

0.50

Growth

0.40
0.30
0.20
0.10
0.00
What's due
soonest

What's been
unstudied for
the longest
time

What I'm
doing the
worst in

What interests
me

What I've
scheduled

Fig. 2. Responses to “How to do you decide what to study next?” by categorical theory
of intelligence. Error bars represent ±1 standard error.

these responses. The majority of people believe that self-quizzing
is helpful for either only incorrectly answered questions or all
questions. Interestingly, it appeared that growth theorists were
more likely to appreciate the beneﬁt of testing for all tested material. Fixed theorists, on the other hand, most often responded that
quizzing was helpful only for those questions that they answered
incorrectly, perhaps reﬂecting a belief that if they had answered
correctly, then no extra learning can take place.
A multinomial logistic regression (Appendix B1a) did not conﬁrm an effect of theory of intelligence, 2 (3) = 4.83, but there was
a marginally signiﬁcant effect of education level, 2 (6) = 10.93,
p = .08, and of student status, 2 (3) = 6.74, p = .081 : Those with a
BA degree were more likely to say that quizzes are useful for all
questions than only to check their knowledge and than only on
wrongly answered questions. On the other hand, non-students
were more likely to say that they learned more from wrong answers
than from all questions. When we restrict our analyses to only
those who responded that quizzes are useful for either all question
or for incorrectly answered question, however, the same multinomial logistic regression (Appendix B1-b) revealed a signiﬁcant
effect of theory of intelligence, 2 (1) = 4.05, a signiﬁcant effect of
student status, 2 (1) = 4.45, but no signiﬁcant effect of education
level, 2 (2) = 3.80: Growth theorists and BA degree holders were
more likely to respond that quizzing was useful for all questions
than for only wrongly answered questions. On the other hand,
non-students were more likely to say that quizzing was useful for
wrongly answered questions than for all questions.
2.5. How do people make study decisions?
Fig. 2 shows the responses to “How do you decide what to study
next?”, broken down by theory of intelligence. Kornell and Bjork
(2007) and Hartwig and Dunlosky (2012) found that college students’ choices of what to study next tend to be driven by deadlines,
rather than by strategies designed to maximize learning (e.g., by
planning study schedule in advance, studying what they are doing
the worst in, or studying what has been unstudied for the longest
time), or by some intrinsic factor (e.g., interest). Our MTurk sample showed a very similar pattern of results. There was very little
difference between the ﬁxed and growth theorists. Multinomial
logistic regression conﬁrmed that there was no effect of theory of
intelligence, 2 (4) = 4.09 (Appendix B2).

1
“Quizzes are useful because I learn more for both questions I answer correctly
and incorrectly” (All questions) was set as the reference category in the regression
analyses.

5

Education level, 2 (8) = 30.29 and student status, 2 (4) = 13.13,
however, were both signiﬁcant predictors. Speciﬁcally, those participants with a bachelor’s degree were signiﬁcantly less likely to
study what they found most interesting, what had not been studied in the longest time, and what they were doing the worst in, as
compared to studying whatever was due the soonest (or overdue).2
Those with a graduate degree were signiﬁcantly less likely to study
what they were doing the worst in, as compared to studying whatever was due soonest, and non-students were signiﬁcantly more
likely to study what they were doing the worst in and what they
found interesting, compared to studying whatever was due soonest.
In other words, while participants of all education levels were most
likely to choose to next study whatever is due soonest, this effect
was particularly pronounced for those with bachelor’s degrees and
for current students.
2.6. Do restudying habits vary by mindset?
Three questions in our survey examined restudying habits
(response options are presented in the brackets):
1) When you study, do you typically reread the textbook/article/other source material more than once? [Yes,
I reread whole chapters; Yes, I reread sections that I
underlined/highlighted/marked; Not usually]
2) Imagine that in the course of studying, you become convinced
that you know the answer to a certain question. What do you do?
[Put it aside and focus on other material; Make sure to study it
again later]
3) Do you usually return to course material to review it after a
course has ended? [Yes; No]
Students’ judgments of learning made during learning are often
inaccurate. Kornell and Bjork (2008) for instance showed that participants tended to drop ﬂashcards while studying GRE words (i.e.,
judged that they had maximally learned those words), even if they
could not remember the deﬁnition of dropped words in a later
recall test. Indeed, high accessibility (i.e., feeling that information
is easy to retrieve) during study does not necessarily reﬂect strong
long-term learning (Bjork & Bjork, 1992). Information can be easy
to retrieve for a number of reasons. Consecutive, repeat studying (massing) of to-be-learned information, for example, might
make learning on those repetition trials feel easy only because
that information had very recently been studied, without allowing
time to forget it; conversely, spaced repetitions can make learning
feel more effortful and less effective (Zechmeister & Shaughnessy,
1980). These subjective experiences, however, stand in direct contrast to a massive body of literature that demonstrates that spaced
practice is more effective for long-term learning than is massed
practice (see Cepeda et al., 2006, for a review of the spacing literature). A metacognitively sophisticated learner, therefore, should
return to studied material after a break to restudy or test themselves on that material. Consistent with prior research, however,
our sample did not tend to restudy information considered learned
over the course of studying, nor did they tend to return to old course
material.
2.6.1. Rereading texts
Our ﬁrst restudy question examined how people restudied
information (if they even did so). The majority 55% of participants reported that they would reread only sections that they had

2
“Whatever’s due soonest/overdue” was set as the reference category in the
regression analysis.
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Fig. 3. Responses to “When you study, do you typically reread the textbook/article/other source material more than once?” by categorical theory of
intelligence. Error bars represent ±1 standard error.
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2.6.3. Returning to old course materials
The responses to the third restudy question—whether learners review course material after a course has ended—revealed that
similar to the responses about whether people revisit studied information, a majority 59% of participants said that they did not return
to old course materials. These responses, by categorical theory of
intelligence, are depicted on the right side of Fig. 4, and reveal a
strikingly similar pattern to the responses to the second restudy
question. Examining responses by categorical theory of intelligence, we see that ﬁxed theorists were unlikely to review old course
material (36%) while the growth theorists were more evenly split
(45% indicated that they would review old course material).
Binomial logistic regression analysis (Appendix B5) revealed
that while education level and student status were not signiﬁcant predictors, theory of intelligence was a signiﬁcant predictor.
Consistent with the other two restudy questions, higher theory of
intelligence scores were related to greater likelihood of returning
to old course materials: a one unit increase in theory of intelligence
score corresponded to a 1.18 times greater likelihood of returning
to old course materials.

0.2

2.7. What are people being taught, and what study strategies do
they use?

0.1
0.0
Done

Study Later

Revisiting information during
study

No

Yes

Return to old course materials

Fig. 4. Proportion of participants who do and do not re-study information they
consider “learned” during the course of studying (left), and who do and do not
return to old course materials (right), by categorical theory of intelligence. Error
bars represent ±1 standard error.

marked, 35% indicated that they reread whole passages and 10%
reported that they did not typically reread information.
Fig. 3 shows the responses to this question by categorical theory of intelligence, and shows that ﬁxed theorists were overall
more likely to simply not reread information. Multinomial logistic
regression (Appendix B3) conﬁrmed that theory of intelligence was
a signiﬁcant predictor of responses, 2 (2) = 10.72: a higher theory
of intelligence score (i.e., more likely to be growth theorists) was
associated with higher likelihood of rereading (both sections or the
whole text).3 The log odds ratio revealed that a one unit increase in
average theory of intelligence rating was associated with a 1.37
times greater likelihood of rereading sections and a 1.48 times
greater likelihood of rereading whole texts, as compared to not
rereading at all. Neither education level, 2 (4) = 3.25, nor student
status, 2 (2) = 2.23, were signiﬁcant predictors.
2.6.2. Revisiting information during study
The second restudy question examined people’s behaviors during the course of studying, and revealed that a majority 63%
of participants reported that they would not return to material
they considered “learned”. The responses, by categorical theory
of intelligence are presented in the left side of Fig. 4. A binomial
logistic regression (Appendix B4) revealed that theory of intelligence and student status were both signiﬁcant predictors, but that
educational level was not. Speciﬁcally, the log odds ratio showed
that a one unit increase in theory of intelligence score (i.e., more
growth theory) predicted a 1.20 times greater likelihood of studying

3

information again later, and participants who are not currently students were only .48 times as likely as those who are students to
restudy information.

“Not usually” was set as the reference category in the regression analysis.

The majority (64%) of participants do not study the way a teacher
taught (consistent with response rates among student samples),
and binomial logistic regression analyses revealed that this tendency was not predicted by theory of intelligence, education level,
or student status. These results are difﬁcult to interpret, however,
without understanding what it is that our respondents are being
taught, and we therefore asked respondents to indicate from a
checklist the strategies they had been taught, and the strategies
they actually used.
Appendix C1 reports—for each strategy from our checklist—the
proportion of participants that reported that the strategy had been
taught to them by a teacher, and the proportion that use each strategy regularly, as well as showing how these are broken down by
categorical theory of intelligence. Theory of intelligence did not
interact with either report of teaching or usage, for any strategy.
2.7.1. Engaging with to-be-learned material
Seven of the listed strategies represent different methods of
engaging with to-be-learned material. Listing them roughly in
order (from least to most) on how much each strategy engages
the learning and leads to effective long-term learning, they are:
rereading, underlining, recopying notes, creating outlines, creating
diagrams, testing with ﬂashcards, and self-testing. Consistent with
the ﬁndings of Karpicke et al. (2009), the most popular strategy
was to reread information (75% of participants reported regularly
rereading information), despite the fact that rereading is a relatively passive strategy—and arguably, the least effective strategy of
the seven. Another popular strategy was underlining (59%), which
again, has failed to demonstrate real learning beneﬁts (rated as
having “low utility” in the Dunlosky et al., 2013 review).
Interestingly, some form of testing—which a robust body of literature has demonstrated is effective—was fairly popular too. 66%
of participants indicated that they used at least one of the two testing options: testing oneself with ﬂashcards (40%) and self-testing
(46%). Flashcards may be relatively popular because they often contain smaller pieces of information and can be quicker and more
convenient to use. Whether the 40% of respondents who reported
using ﬂashcards actually use them in a true testing fashion (rather
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2.7.2. Study conditions
The remaining strategies represent different types of study conditions and study schedules, and below, we discuss the responses
to ﬁve of these study conditions.
2.7.2.1. Studying in the same place vs. different places. Contextual
variation has been shown to improve long-term learning as well
as transfer (e.g., Smith, Glenberg, & Bjork, 1978). One corollary of
this ﬁnding is that instead of always studying in the same place,
one should study in different places. In contrast to research ﬁndings, people were over three times more likely to be taught (22%
vs. 7%)—and were actually more likely (20% vs. 14%)—to study in
the same place than in different places. Though more people study
in different places than had been taught to do so, this pattern is
more likely reﬂective of practical constraints than a metacognitive
awareness of the beneﬁt of contextual variation.
2.7.2.2. Spacing vs. cramming. Spacing—the act of distributing
practice, rather than cramming—has been repeatedly found to lead
to better long-term learning, and is one of the most robust ﬁndings in cognitive psychology. While spacing was taught more often
than cramming (44% vs. 7%), people still spaced and crammed their
study at relatively equal rates (39% and 36%, respectively).
2.7.2.3. Scheduling study in advance. Although many people (54%)
reported being taught to schedule their study activities (and, presumably, understand that this is a sensible technique), only 23%
reported that they actually did schedule their studying—a ﬁnding
that emphasizes that people are driven more by deadlines than by
any self-generated scheduling.
2.8. What motivates learning?
Our survey included several statements regarding people’s
motivations to learn, both for work and for school (see Appendix
A, question 4). We asked respondents to consider their responses
for work and school motivations separately, to encourage people to think of speciﬁc learning situations, and understanding that
the motivations for work and school could be very different. We
conducted an exploratory factor analyses on these 12 items using
maximum likelihood extraction employing direct oblimin (oblique)
rotations to allow for correlated factors. We extracted four factors,
corresponding to intrinsic motivation for work, intrinsic motivation for school, extrinsic motivation and deadline priority (see
Appendix D1 for factor loadings, and Appendix D2 for the factor
correlation matrix). The two intrinsic motivation factors (work and
school) were signiﬁcantly positively correlated with each other,
r(447) = .35. Extrinsic motivation was signiﬁcantly negatively correlated with intrinsic motivation for work, r(447) = −.18, and with
intrinsic motivation in school, r(447) = −.27. Prioritizing deadlines
was signiﬁcantly positively correlated with intrinsic motivation
for work, r(447) = .18, and with intrinsic motivation for school,
r(447) = .13. This four-factor model was judged to be an good ﬁt,
based upon a root mean square error of approximation (RMSEA) of
0.057, 90% CI = 0.047–0.065.
The average factor scores, on each motivation factor of each categorical theory of intelligence group are shown in Fig. 5. Although
the statements were rated such that a lower rating indicated greater
agreement, we have reversed the direction of the factor scores for
interpretive ease. For example, in Fig. 5, and in the scores reported
below, a higher ‘extrinsic’ motivation score indicates higher extrinsic motivation.

Factor Score

0.2

Growth

0.1
0
-0.1
-0.2
-0.3

Intrinsic (Work)

Intrinsic
(School)

Extrinsic

Deadlines

Fig. 5. Average factor scores for each motivational factor, by categorical theory of
intelligence. Error bars represent ±1 standard error.

Correlational analyses between theory of intelligence and motivation factor scores largely conﬁrmed the patterns that can be
seen in Fig. 5—that growth theorists have higher intrinsic motivation and that ﬁxed theorists have higher extrinsic motivation.
Those with a higher theory of intelligence score (i.e., more growth
theory) had signiﬁcantly higher intrinsic motivation for work,
r(448) = .10, and marginally higher intrinsic motivation for school,
r(448) = .08, p = .10. They were also marginally more likely to report
the importance of meeting deadlines, r(448) = .09, p = .05, On the
other hand, those with a lower theory of intelligence score (i.e.,
more ﬁxed theory) had signiﬁcantly greater extrinsic motivation
scores, r(448) = −.17.
3. General discussion
Research on metacognition and self-regulated learning has
provided insights into the activities and processes that support
learning and academic achievement. Much of this research, however, has relied on studies of, and responses from, college students.
Our study examined the learning habits and activities of a much
broader population and how those habits and activities vary by
learners’ beliefs about intelligence.
We found that the broader population carries much the same
beliefs about learning, and engages in very similar study habits, as
do the previously surveyed college students. In one sense, this similarity is good news for researchers: Much of the research on the
necessity of enhancing self-regulated learning is generalizable to
the broader population. This similarity, however, means that even
in the real world, away from the time-pressures and exam-based
assessments of college, people engage in far-from-optimal learning behaviors. More speciﬁcally, people are still largely driven by
deadlines, underappreciate the pedagogical power of testing, tend
not to restudy information that they consider “learned” or to return
to old course materials, and rely heavily on relatively passive and
less effective study strategies, such as rereading and underlining.
Our data suggest, however, that growth theorists manage their
own learning in somewhat more productive ways than do ﬁxed
theorists. Growth theorists, for example, were more likely than
ﬁxed theorists to understand the pedagogical importance of selftesting, and less likely to believe that quizzes were useful only
to check knowledge. Growth theorists were also more likely to
restudy information, across all three variants of our restudying
questions—restudying passages, restudying information considered “learned,” and restudying old course material. Fixed theorists
are also less intrinsic (especially in their attitudes toward work)
and more extrinsic in their motivations to learn. Our ﬁndings are
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consistent with previous literature, underscoring ﬁxed theorists’
belief that ability is stable, that what had been learned in the past
may still be retained now, and that effortful study reﬂects a lack
of ability rather than learning progress (e.g., Blackwell et al., 2007;
Dweck, 1999; Dweck & Master, 2008; Hong, Chiu, Dweck, Lin, &
Wan, 1999; Rhodewalt, 1994).
4. Practical applications
The research we report is correlational, but shows interesting
relationships between mindset and self-regulated learning: Those
who hold growth mindsets are somewhat more likely to engage
in more metacognitively sophisticated learning habits. It is likely
that effective self-regulated learning requires both understanding
of what learning strategies are effective (and which are not), and
an appreciation that effort and difﬁculty is central to the process
of learning, rather than a sign of failure to learn (i.e., a growth
mindset).
If research continues to show that mindset matters—either in
pre-existing learning habits, or in the willingness to change one’s
habits—then one question is what can be done to alter a learner’s
mindset (e.g., Blackwell et al., 2007, report a successful classroom
intervention). Simply shifting from a ﬁxed to a growth mindset
would clearly not, though, given our ﬁndings, lead to effective
self-regulated learning: both ﬁxed and growth theorists reported
non-optimal beliefs and habits. A growth mindset, however, might
make people more amenable to learning about and incorporating “desirable difﬁculties” and other effective methods into their
learning repertoire.
Interestingly, if one approaches the relationship between mindset and self-regulated learning from the opposite direction, so to
speak, it may also be the case that teaching evidence-based study
strategies might shift learners toward a growth theory of intelligence. This type of instruction is, we think, largely lacking in current
classrooms. That is, we think it is rare for students and instructors to
recognize the difference between long-term learning and current
performance and to understand that some difﬁculties may be desirable. As learners appreciate that long-term learning typically calls
for greater effort, and that effective learning should not necessarily
feel easy, they may gradually come to understand intelligence as
something that can be increased.
The next challenge in creating effective and independent learners involves ﬁnding a mixture of instruction and experiences that
has the power not only to modify learners’ mental models of their
own learning, but also provide them with a toolkit of processes and
activities that actually enhance learning and comprehension.
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Please read each question carefully and read each answer before
selecting your most honest response.
If a questions asks about classroom learning and you are not
currently in school or college, please think back to how you studied
(or would study) in school.
Q1. This question aims to understand what study methods
teachers have encouraged, and what study methods you actually
employ. We want to see how these match or differ.
*1a) Would you say that you study the way you do because a
teacher (or teachers) taught you to study that way?
Yes
No
1b) Which of the following study methods are methods that a
teacher (or teachers) has encouraged you to use in the past, regardless of whether you actually use them? Check all that apply.
Re-copy your notes
Re-read notes, textbooks, chapters, etc.
Underline or highlight while reading
Test yourself with questions or practice problems
Using ﬂashcards to test yourself
Make outlines
Make diagrams, charts or pictures
Study in the same place
Study in different places
Spread out study across multiple days/weeks
Focus on one thing at a time, learning that well before moving onto
something different
“Cram” lots of information the night before the test
Schedule study ahead of time and stick to it
Study with friends
Other
If you selected other, please describe: [free response]
1c) The list of strategies from Q1b) is copied below. Which of
the above strategies do you actually use regularly, regardless of
whether anyone encouraged you to use it or you developed it yourself? Check all that apply.
Re-copy your notes
Re-read notes, textbooks, chapters, etc.
Underline or highlight while reading
Test yourself with questions or practice problems
Using ﬂashcards to test yourself
Make outlines
Make diagrams, charts or pictures
Study in the same place
Study in different places
Spread out study across multiple days/weeks
Focus on one thing at a time, learning that well before moving onto
something different
“Cram” lots of information the night before the test
Schedule study ahead of time and stick to it
Study with friends
Other
If you selected other, please describe: [free response]
*Q2. How do you decide what to study next?

Appendix A.
Note: Asterisks (*) indicate survey questions from Kornell and
Bjork (2007).
SURVEY ON LEARNING AND MEMORY

Whatever’s due soonest/overdue
Whatever I haven’t studied for the longest time
Whatever I ﬁnd interesting
Whatever I feel I’m doing the worst in
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I plan my study schedule ahead of time, and I study whatever I’ve
scheduled
Q3. Does the way you learn/study change between learning
for school/university and learning for work? If so, please describe
how your study habits differ for school and for work. [free response]
Q4. Indicate how much you agree with the following statements
[1 = strongly disagree; 5 = strongly agree]
When learning for school:
. . . I ﬁnd courses interesting.
. . . I feel excited to learn new course material.
. . . I mainly study in order to pass exams.
. . . It is imperative that I meet deadlines.
. . . Course material is important beyond the course itself.
. . . If information is available online or in a book/manual, I place
less priority in learning it.
When learning for jobs:
. . . I ﬁnd learning for my job interesting.
. . . I get excited about mastering new skills for my job.
. . . Work is just about earning money.
. . . It is imperative that I meet deadlines.
. . . If I did not have my job, I would still be interested in learning
the skills/knowledge that I need for the job.
. . . If information is available online or in a book/manual, I place
less priority in learning it.
*Q5. Do you usually return to course material to review it after
a course has ended?

I learn more that way than I would through rereading
To ﬁnd out how well I have learned the information I’m studying
I ﬁnd quizzing more enjoyable than rereading
I do not quiz myself
Q9. Which of the following statements do you agree with the
most?
Quizzes are not useful for anything except to tell me what I do and
do not know.
Quizzes are useful because I learn more for those questions that I
answered incorrectly.
Quizzes are useful because I learn more for both questions that I
answer correctly and incorrectly.
Quizzes are good only if I get all the answers correct.
*Q10. Imagine that in the course of studying, you become convinced that you know the answer to a certain question (e.g., the
deﬁnition of a term in psychology). What would you do?
Make sure to study (or test yourself on) it again later
Put it aside and focus on other material
Q11. Please indicate how much you agree with the following
statements on a scale of 1–6, with 1 being strongly agree and 6
being strongly disagree.
You have a certain amount of intelligence and you really cannot
do much to change it.
Your intelligence is something about you that you cannot change
very much.
You can learn new things, but you cannot really change your basic
intelligence.

Yes
No
*Q6a) All other things being equal, what do you study for more?
a) Essay/short answer exams
b) Multiple-choice exams
c) About the same

DEMOGRAPHICS
1.
2.
3.
4.

Q6b) Please explain your answer choice to Q6a. [free response]
Q6c) Which type of exam. . . (essay/short answer, MCQ or about
the same)
. . . Is more important to perform well in?
. . . Tests a greater amount of information?
. . . Tests a greater understanding of information?
. . . Is more difﬁcult?
. . . Is more commonly used?

5.

6.
7.

*Q7. When you study, do you typically read a textbook/article/other source material more than once?
Yes, I reread whole chapters/articles
Yes, I reread sections that I underlined/highlighted/marked
Not usually

8.

What country are you from?
What is your age?
What is your gender?
What is your highest level of education?
Some high school
High school
Some college
Bachelor’s degree
Graduate degree
I prefer not to say
How often do you ﬁnd yourself in charge of your own learning (in
terms of learning some information, a skill or procedure, etc.)?
Never
Rarely
Sometimes
Often
What is your profession?
Please indicate your level of English ﬂuency.
Not at all ﬂuent
Somewhat ﬂuent/Conversational
Fluent
Native speaker
Please describe a circumstance where you have had to regulate/be in charge of your own learning.

Appendix B.
*Q8. If you quiz yourself while you study (either using a quiz at
the end of a chapter, or a practice quiz, or ﬂashcards, or something
else), why do you do so?

9

See Table B1a.
See Table B1b.
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Table B1a
Multinomial logistic regression parameter estimates (of the ﬁnal model, using backward stepwise method) for investigating the effects of theory of intelligence, education,
and student status on responses to the question regarding the usefulness of quizzing (Question 9).
Response (compared to “Quizzes are useful
because I learn more for both questions I
answer correctly and incorrectly”)
Useful only to check what I do and do not know
Education
(No BA = 0, BA = 1)
(No BA = 0, Graduate = 1)
Student
(Student = 0, Non-student = 1)
Useful only if I get the answers correct
Education
(No BA = 0, BA = 1)
(No BA = 0, Graduate = 1)
Student
(Student = 0, Non-student = 1)
Useful only if I get the answers incorrect
Education
(No BA = 0, BA = 1)
(No BA = 0, Graduate = 1)
Student
(Student = 0, Non-student = 1)
a
*

B (SE)

Wald

df

−.75 (.31)
−.26 (.40)

5.87
.41

1
1

.02*
.52

.61 (.41)

2.16

1

.14

1.83

.16
–

1
1

.69
–

.78
–

−.30 (.71)

.18

1

.68

.74

−.40 (.24)
.01 (.32)

2.81
.00

1
1

.09
.97

.67
1.01

.78 (.35)

5.00

1

.03*

2.17

−.25 (.62)
−19.14 (.00)a

Sig.

Exp (B)

.48
.77

This estimate is large, as no respondent with a Graduate degree chose that quizzes are useful only if the answers are correct.
Statistical signiﬁcance at p < .05.

Table B1b
Multinomial logistic regression parameter estimates (of the ﬁnal model, using backward stepwise method) for investigating the effects of theory of intelligence, education,
and student status on responses to the question regarding the usefulness of quizzing (Question 9; including only answer choices with the most responses: quizzes are useful
for all questions and for only incorrectly answered questions).
Response (compared to “Quizzes are useful
because I learn more for both questions I
answer correctly and incorrectly”)
Useful only if I get the answers incorrect
Theory of Intelligence
Student
(Student = 0, Non-student = 1)
*

B (SE)

Wald

df

Sig.

Exp (B)

−.15 (.08)

4.00

1

.05*

.86

.69 (.34)

4.18

1

.04*

2.00

Statistical signiﬁcance at p < .05.

Table B2
Multinomial logistic regression parameter estimates (of the ﬁnal model, using backward stepwise method) for investigating the effects of theory of intelligence, education,
and student status on responses to Question 2 “How do you decide what to study next?”.
Response (compared to “Whatever is due soonest or overdue”)

B (SE)

Study what is most interesting
Education
(No BA = 0, BA = 1)
(No BA = 0, Graduate = 1)
Student
(Student = 0, Non-student = 1)

−1.32 (.44)
−.89 (.53)

Study what has not been studied in the longest time
Education
(No BA = 0, BA = 1)
(No BA = 0, Graduate = 1)
Student
(Student = 0, Non-student = 1)
Study what has been scheduled
Education
(No BA = 0, BA = 1)
(No BA = 0, Graduate = 1)
Student
(Student = 0, Non-student = 1)
Study what I feel I am doing the worst in
Education
(No BA = 0, BA = 1)
(No BA = 0, Graduate = 1)
Student
(Student = 0, Non-student = 1)
*

Wald

df

Sig.

Exp (B)

9.21
2.84

1
1

.00*
.09

.27
.41

1.61 (.76)

4.56

1

.03*

5.02

−1.54 (.66)
−1.73 (1.06)

5.36
2.64

1
1

.02*
.10

.21
.18

.80 (.79)

1.04

1

.31

2.23

.17 (.40)
−.35 (.61)

.17
.34

1
1

.68
.56

1.18
.70

.40 (.57)

.48

1

.49

1.49

−1.09 (.29)
−.79 (.37)

13.87
4.49

1
1

.00*
.03*

.34
.46

1.15 (.44)

6.89

1

.01*

3.17

Statistical signiﬁcance at p < .05.

Please cite this article in press as: Yan, V. X., et al. Habits and beliefs that guide self-regulated learning: Do they vary with mindset?
Journal of Applied Research in Memory and Cognition (2014), http://dx.doi.org/10.1016/j.jarmac.2014.04.003

G Model

ARTICLE IN PRESS

JARMAC-123; No. of Pages 13

V.X. Yan et al. / Journal of Applied Research in Memory and Cognition xxx (2014) xxx–xxx

11

Table B3
Multinomial logistic regression parameter estimates (of the ﬁnal model, using backward stepwise method) for investigating the effects of theory of intelligence, education,
and student status on responses to Question 7 “When you study, do you typically reread the textbook/article/other source material more than once?”.
Response (compared to “Not usually”)

B (SE)

Wald

df

Sig.

Exp (B)

7.18

1

.01*

1.37

10.27

1

.00*

1.48

Yes, I reread sections that I underlined/highlighted/marked
Theory of intelligence
.31 (.12)
Yes, I reread whole chapters/articles
Theory of intelligence
*

.39 (.12)

Statistical signiﬁcance at p < .05.

Table B4
Binomial logistic regression parameter estimates (of the ﬁnal model, using backward stepwise method) for investigating the effects of theory of intelligence, education, and
student status on responses to Question 10 “Imagine that in the course of studying, you become convinced that you know the answer to a certain question (e.g., the deﬁnition
of a term in psychology). What would you do?”.
Response (compared to “Put it aside and focus on other material”)
Make sure to study (or test yourself on) it again later
Theory of intelligence
Student
(Student = 0, Non-student = 1)
*

B (SE)

Wald

df

Sig.

Exp (B)

.18 (.07)

6.48

1

.01*

1.20

−.74 (.28)

6.88

1

.01*

.48

Statistical signiﬁcance at p < .05.

Table B5
Binomial logistic regression parameter estimates (of the ﬁnal model, using backward stepwise method) for investigating the effects of theory of intelligence, education, and
student status on responses to Question 5 “Do you usually return to course material to review it after a course has ended?”.
Response (compared to “No”)

B (SE)

Wald

df

Sig.

Exp (B)

Yes
Theory of intelligence

.17 (.07)

5.97

1

.02*

1.18

*

Statistical signiﬁcance at p < .05.

Table B6
Multinomial logistic regression parameter estimates (of the ﬁnal model, using backward stepwise method) for investigating the effects of theory of intelligence, education,
and student status on responses to Question 6a “All other things being equal, what do you study for more?” error.
Response (compared to “About the same”)
Essay/short answer exams
Theory of intelligence
Education
(No BA = 0, BA = 1)
(No BA = 0, Graduate = 1)
Multiple-choice exams
Theory of intelligence
Education
(No BA = 0, BA = 1)
(No BA = 0, Graduate = 1)

B (SE)

Wald

df

Sig.

Exp (B)

−.08 (.08)

1.04

1

.31

.93

−.28 (.23)
.16 (.31)

1.46
.27

1
1

.23
.60

.76
1.18

−.35 (.10)

12.55

1

.00*

.34 (.30)
.26 (.42)

1.26
.38

1
1

.26
.54

.71
1.40
1.29

Note: There was a signiﬁcant effect of theory of intelligence, 2 (2) = 13.09, p < .05: ﬁxed theorists were more likely to respond that they study for both essays and multiple-choice
exams about equally than studying more for multiple choice exams.
*
Statistical signiﬁcance at p < .05.

See Tables B2–B6.
See Fig. B1.

Appendix C.
See Table C1.

Appendix D.
See Tables D1 and D2.

Appendix E. Supplementary data
Supplementary data associated with this article can be found, in
the online version, at doi:10.1016/j.jarmac.2014.04.003.

Fig. B1. Responses to Question 6a “All other things being equal, what do you study
for more?” by categorical theory of intelligence. Error bars represent ±1 standard
error.
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Table C1
Proportion of participants who reported, for each selected study strategy in Q1,
that the strategy had been taught to them by a teacher (taught) and that they use
the strategy regularly (usage), by categorical theory of intelligence and across all
participants.
Taught

Usage

Reread
Fixed
Growth
Overall

0.77
0.84
0.81

0.73
0.77
0.75

Underline or highlight
Fixed
Growth
Overall

0.73
0.80
0.77

0.55
0.63
0.59

Recopy notes
Fixed
Growth
Overall

0.42
0.41
0.41

0.30
0.33
0.32

Create outlines
Fixed
Growth
Overall

0.62
0.60
0.61

0.30
0.30
0.30

Create diagrams
Fixed
Growth
Overall

0.35
0.29
0.31

0.23
0.18
0.20

Use ﬂashcards to test
Fixed
Growth
Overall

0.76
0.75
0.75

0.38
0.43
0.40

Self-test
Fixed
Growth
Overall

0.57
0.64
0.61

0.43
0.48
0.46

Study in same place
Fixed
Growth
Overall

0.23
0.21
0.22

0.21
0.20
0.20

Study in different places
Fixed
Growth
Overall

0.05
0.08
0.07

0.11
0.17
0.14

Space out study
Fixed
Growth
Overall

0.46
0.43
0.44

0.41
0.37
0.39

Cram
Fixed
Growth
Overall

0.06
0.07
0.07

0.37
0.36
0.36

Block study
Fixed
Growth
Overall

0.29
0.30
0.30

0.38
0.32
0.34

Schedule study in advance
Fixed
Growth
Overall

0.55
0.53
0.54

0.23
0.24
0.23

Study with friends
Fixed
Growth
Overall

0.39
0.43
0.41

0.17
0.21
0.20

Table D1
Factor Loadings (the highest loadings of each factor are bolded).
Factor
Intrinsic:
Work
When learning for school:
I ﬁnd courses interesting.
I feel excited to learn new
course material.
I mainly study in order to pass
exams.
It is imperative that I meet
deadlines.
Course material is important
beyond the course itself.
If information is available
online or in a book/manual, I
place less priority in learning
it.

Intrinsic:
School

Extrinsic

Deadlines

.00
.05

.87
.85

.10
.05

.02
.06

.00

−.33

.15

.19

−.07

.04

−.07

.88

.06

.47

−.03

.14

.10

−.12

.71

−.05

.04

.10

.02

.00

.10

.04

−.01

.25

.06

.04

−.04

.65

.03

−.02

.01

.13

.86

−.04

When learning for jobs:
I ﬁnd learning for my job
.89
interesting.
.85
I get excited about mastering
new skills for my job.
−.48
Work is just about earning
money.
.08
It is imperative that I meet
deadlines.
.64
If I did not have my job, I would
still be interested in learning
the skills/knowledge that I
need for the job.
−.10
If information is available
online or in a book/manual, I
place less priority in learning
it.

Table D2
Factor correlation matrix.
Theory of
intelligence
Theory of
intelligence
Intrinsic: Work
Intrinsic: School
Extrinsic
Deadlines
*
**

Intrinsic:
work

Intrinsic:
school

1.00
0.35**
−0.18**
0.18**

1.00
−0.27**
0.13**

Extrinsic

Deadlines

1.00
0.07

1.00

1.00
.10*
.08
−.17**
.09

Correlation is signiﬁcant at p < .05 (2-tailed).
Correlation is signiﬁcant at p < .01 (2-tailed).
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