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Abstract. College success requires development of self-regulated learning skills. This 
study describes a self-regulated learning strategy intervention in a large general 
education Introductory Psychology course, focusing on the second exam. Students' 
reflection responses across five time periods were compared with exam performance. 
Increased self-regulated learning strategies usage correlated with decreased passive 
learning strategies usage, increased hours of study, and increased academic 
performance. Strategy project interventions can be effective for introductory courses. 
However, because students may revert to passive strategies that worked in the past, 
strategy instruction should be extended throughout a course. 
 

Many beginning students enter college expecting they will perform well, yet 
enter with the skills and mindset of high-school students (Balduf, 2009; Erickson & 
Strommer, 2005; Pintrich, 2002; Weinstein et al., 2011) with misunderstandings about 
the way people learn (Bjork et al., 2013; Park et al., 2012). For college success, students 
must engage in higher-level learning, take ownership of their own learning, use the 
best resources and strategies for the task, and reflect on their own learning. In essence, 
they must enter college as self-regulated learners (Zimmerman, 2000).  

Students entering college differ in the quality and quantity of their self-
regulatory and metacognitive processes (Cohen, 2012; Geller et al., 2018; Kitsantas, 
2002; Zimmerman, 2000). Self-regulators set clear and realistic goals, use strategies, 
self-monitor, evaluate their processes, and complete tasks on time with high levels of 
motivation. Many students enter college convinced they are prepared for college level 
work but quickly discover skill deficits. Many also believe they are using effective 
strategies despite contrary evidence (Bjork et al., 2013). These skill deficits are not 
limited to poor performing students. Although some high-achieving students use more 
effective strategies (Geller et al., 2018), high-achieving high school students can 
struggle when they reach college because of their misunderstandings about learning 
(Bjork et al., 2013) and their reluctance to relinquish the strategies that have worked for 
them for years (Balduf, 2009). Thus, self-regulated learning skills are important to teach 
all college students at all achievement levels. 

Self-regulated learning and behaviors are predictors of academic learning 
success (Cohen, 2012; Dunlosky et al., 2013; Pintrich & Degroot, 1990). High performing 
students are more accurate in self-assessments of their knowledge (Hacker et al., 2000), 
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and low performing students often show overconfidence, resulting in inaccurate self-
assessments of their knowledge (Cohen, 2012; Dang et al., 2018; Geller et al., 2018; 
Hartwig & Dunlosky, 2012; Kitsantas, 2002). Those students who choose appropriate 
strategies are the ones who are most successful (Brown-Kramer, 2020), which is 
partially influenced by how the course instructor treats the strategy in class 
(Bartoszewski & Gurung, 2015). Fortunately, self-regulated learning and metacognitive 
strategies can be taught successfully (Cohen, 2012; McCabe, 2011; Paris & Paris, 2001), 
especially to first-year college students (Rosario et al., 2010; Tuckman & Kennedy, 2011) 
in introductory college-level courses (Brown-Kramer, 2020).  

The strategy project, which was conceptualized by Steiner (2016), is an 
assignment that focuses students on enhancing their self-regulated learning skills. The 
strategy project assumes that self-regulation is best learned in an authentic context that 
is meaningful to students (Simpson et al. 1997; Sternberg & Martin, 1998) and is a 
multistep project requiring students to plan, monitor, and evaluate newly learned 
strategies as they prepare for an exam in a course. Students are directed to complete 
several activities that promote self-regulated learning, including creating a study plan, 
using metacognitive study strategies, and reflecting on exam performance. In Steiner’s 
study the strategy project was implemented in five sections of a first-year seminar 
course where students selected another course in which they were enrolled for the 
project. Since students were in their first year of college, courses selected were 
introductory general education courses in the arts, business, humanities, health, 
mathematics, social sciences, and natural sciences. End-of-semester reflection papers 
indicated the project raised awareness of and encouraged the use of self-regulated 
learning and metacognitive strategies and increased self-reported test scores for the 
selected exam. The strategy project was then implemented in thirty-three sections of a 
first-year seminar course matched with control sections (Steiner et al., 2019). Again, 
students selected another general education course in which they were enrolled for the 
project. The strategy project increased use of self-regulation skills as measured by the 
Motivated Strategies for Learning Questionnaire (Pintrich et al., 1991) and self-reported 
use of metacognitive strategies for the treatment group.  

The current study expands previous studies by adapting and implementing 
the strategy project in a large general education Introduction to Psychology course. The 
project was implemented in the course where students used it. Thus, rather than 
examining students’ self-reported exam performance, we were able to assess whether 
use of self-regulated learning strategies impacted students’ actual performance 
throughout the course. We hypothesized that as students increased use of active 
learning strategies, engaged in self-reflections of their learning, and increased their 
study hours, their exam performance would increase. 
 

Method 
Participants 
 

This exploratory study examined the implementation of a strategy project in 
an Introductory to Psychology course at Kennesaw State University (KSU) during fall, 
2019. KSU is a large public university near Atlanta, GA, and is a Carnegie-designated 
R2 institution. Class enrollment was 111 students. The course is one of seven courses 
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required in KSU’s social science general education core and is required of psychology 
majors and several other majors within the university. Mean age of participants was 
18.4, SD = 1.3. The majority of students were female (76.6%). Approximately half 
(51.4%) were White, 29.7% were Black/African American, 10.8% were Hispanic/Latino, 
and other races/ethnicities (8.1%) made up the remainder of students.  

An Introductory to Psychology course at KSU during spring 2020 without the 
strategy project intervention served as the control group. The control group had a 
similar class enrollment and time of day; the teaching modality (face-to-face), 
instructor, and course materials were identical to the experimental group aside from 
the absence of the strategy project and exam wrappers. 
 
Procedures 
 

During the first week of class for both the experimental and control groups, 
the second author requested the consent of students enrolled in classes taught by the 
first author to participate in the study. Students were made aware that the study was 
approved by KSU’s Institutional Review Board. The strategy project was explained to 
students in the experimental group. For exam 2, students would develop a study plan, 
use a variety of test preparation strategies to study for the exam, and complete written 
reflections of their learning and the experience. They understood that the strategy 
project assignments were expected of all students in the course and were designed to 
enhance learning and academic performance, but students who did not consent to 
participate would have their data excluded from further analysis. Students were told 
there would be five exams during the course, each containing 50 multiple-choice 
questions (assessing remembering, understanding, applying, and analyzing course 
material) worth 100 points, and that the strategy project was designed to improve their 
self-regulated learning and student performance in the course. The first four exams 
covered two chapters, and the fifth exam covered three chapters. The control group 
received the same exams 1, 2, and 3 (worth 100 points each). However, due to the 
unexpected pandemic-related conversion to remote instruction mid-semester, the 
control group did not receive exams 4 and 5; instead, they completed five online 
quizzes from the textbook. 

During week four (immediately after exam 1) for the experimental group, the 
instructor used a class period to provide instruction on the strategy project and 
associated assignments, effective reading of the textbook and notetaking, 
metacognition, and self-regulated learning, all of which were connected to coverage of 
the memory (encoding, storage, retrieval, and improving of memory) and cognition 
(language, problem solving, decision making, and intelligence) chapters. In preparing 
for the second exam, students selected four metacognitive strategies with one of the 
first two required: 1) active reading of the textbook, 2) active notetaking, 3) flashcards, 
4) concept maps, 5) study groups, 6) tutorial sessions, and 7) self-developed quizzes. 
Appendix A provides an outline of class coverage of the seven metacognitive 
strategies.  

For weeks five and six, students completed a two-week strategy project plan 
of study for the second exam using the four selected strategies. The plan of study 
encouraged distributed practice of the material, a strategy that is more effective than 
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massed practice (Dunlosky et al., 2013; Putnam et al., 2016). For week seven, students 
took the second exam. For week eight, students submitted electronic assignments to 
the instructor in the learning management system demonstrating that they followed 
their plan of study to prepare for the second exam. The plan of study and the electronic 
evidence assignments were each worth 75 points out of a semester total for the class of 
1,000 points; the instructor allowed students one week to submit the work in the correct 
electronic formats for evaluation. During the remainder of the semester, the instructor 
encouraged students to continue using the metacognitive strategies though 
announcements during the class lectures. At the beginning of the class period after each 
exam, the instructor distributed graded exams back to students and reviewed and 
discussed exam questions and answers with the class. Students then completed a paper 
exam wrapper in class (see Appendix B), adapted from Lovett (2013) and Soicher and 
Gurung (2017). Exam wrapper questions asked students to reflect on their exam 
performance. This strategy increased response rates and immediacy of the self-
reflections. Though the control group did not complete exam wrappers, the instructor 
distributed graded exams back to students and reviewed and discussed exam 
questions and answers with the class at the beginning of the class period after each 
exam.  

Exam wrapper question 2 responses (study strategies used by students) were 
coded into categories by the first author (see Table 1). The second author then coded a 
random set of student responses (11.2%) with all identifying information removed. 
Interrater reliability (a measure of agreement between two raters on the assignment of 
categories to a categorical variable) was k = 0.90, p < .009, 95% CI (confidence interval) 
[0.95, 0.85]; k values of 0.80-1.00 are considered almost perfect (Landis & Koch, 1977). 
Participating in study groups and tutoring sessions were combined into one category 
because students conflated these categories. Exam wrapper question 3 (reflecting on 
exam errors) was not coded and analyzed since some percentages did not total to 100%. 
Finally, exam wrapper question 4A (for exams 1-4: “Name three things you plan to do 
differently in preparing for the next exam”) and question 4B (for exam 5: “In what ways 
have you used these strategies in other courses?”) were analyzed qualitatively for 
recurring themes using thematic analysis (Braun & Clarke, 2006; Nowell et al., 2017), a 
method which involves flexible and open coding that allow for themes to emerge.  
Analysis of wrapper question 4A was completed by the first author and wrapper 
question 4B was completed by the second author; however, both authors reviewed and 
agreed upon coding procedures and informally reviewed both sets of data. The results 
of this analysis are presented along with the quantitative data analysis below. 
 
Table 1 
 
Coding of Students’ Learning Strategies 
 

Active self-regulated learning strategies • Active reading, 
annotating, or outlining of 
the textbook material 
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Table 1 Cont. 
Active self-regulated learning strategies • Reorganizing, annotating, 

or summarizing class 
notes 

• Developing and using 
one’s own flashcards or 
using the textbook’s 
flashcards 

• Creating concept charts, 
diagrams, or concept 
maps 

• Participating in study 
groups or tutoring 
sessions 

• Developing and taking 
one’s own quizzes or 
taking the textbook’s 
quizzes 

• Distributed studying 
• Teaching material to 

oneself or to someone else 
• Identifying and applying 

concepts and terms 
• Asking questions in class 

about unclear material 
 

Passive learning strategies • Reading or rereading the 
textbook 

• Taking notes in class, 
reading, or rereading class 
notes 

• Watching videos of 
concepts found online 

• Reading the textbook 
chapter review or 
summary 

• Reading the study guide 
provided by the instructor 
 

Note. These data were collected from the exam wrapper assignments and coded as 
either active or passive learning strategies. 
 

Results 
Exam Scores 
 

First, for the experimental group, we wanted to determine if exam 
performance increased with the implementation of the strategy project intervention 
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which occurred in preparation for exam 2, so a within-subjects ANOVA comparing 
students’ scores on the five exams was performed. It revealed a significant effect, and 
the effect size (magnitude of the differences among the scores) was large, Wilks’ 
Lambda = .76, F (4, 97) = 7.50, p = .001, ηp2 = .24. Bonferroni post-hoc tests for multiple 
comparisons indicated which set of scores differed from one another. There was 
significantly higher performance for exam 2 compared to exams 1, 4, and 5; there was 
also significantly higher performance for exam 3 compared to exam 4.  

Second, we analyzed exam performance for the control group, which did not 
complete the strategy project and only completed the first three exams. A within-
subjects ANOVA (Wilks’ Lambda = .74, F (2, 101) = 17.83, p = .001, ηp2 = .26) on students’ 
three exam scores was performed, and it revealed a significant effect and a large effect 
size. Bonferroni post-hoc tests indicated significantly higher performance for exam 1 
compared to 2 and higher performance for exam 3 compared to 2. Table 2 shows the 
exam scores means and standard deviations for the experimental and control groups.  

 
Table 2  
 
Exam Scores Means and Standard Deviations for the Experimental and Control Groups 
 

Measure M SD 95% CI 

Experimental Group 

Exam #1 73.01af 10.80 [70.88, 75.14]   

Exam #2 76.63bc 12.06 [74.25, 79.01] 

Exam #3 74.40bdf 12.21 [71.99, 76.81] 

Exam #4 69.50ae 12.74 [66.98, 72.01]   

Exam #5 72.83af 11.96 [70.47, 75.19] 

Exam grade average 73.27  9.32 [71.19, 74.90] 

Control Group 

Exam #1 72.93a 10.80 [70.82, 75.04]   

Exam #2 67.88b 12.68 [65.40, 70.35] 

Exam #3 74.45a 14.26 [71.66, 77.34] 

Note. N = 101 for the experimental group and N = 103 for the control group. Scores with 
different subscripts differ at the p =.01 levels by Bonferroni post-hoc tests for multiple 
comparisons. CI = confidence level. 

 
Third, we compared exam performance between the experimental group and 

the control group for exam 2 and for exam 3 using an independent-samples t-test. For 
exam 2, there was a significant difference and a moderate effect size (t (210) = 5.38, p < 
.001, two tailed, η2 = .12) with higher scores for the experimental group (M = 76.63, SD 
= 12.06, 95% CI [74.31, 79.05]) than the control group (M = 67.88, SD = 12.68, 95% CI 
[66.31, 68.39]); for exam 3, scores for the experimental (M = 74.40, SD = 12.21) and 
control group (M = 74.45, SD = 14.26) were not significantly different from each other. 
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In summary, while scores for the experimental group increased, especially on exam 2, 
scores for the control group decreased from the first to the second exam.  
 
Active Self-Regulated Learning Strategies 
 

We were interested in examining the experimental group’s choice of 
strategies, as well as the change in these choices over time. Table 3 presents the self-
reported use of active self-regulated learning strategies for each exam and collapsed 
across all exams.  

 
Table 3  
 

Self-Reported Use of Active Self-Regulated Learning Strategies to Prepare for Exams 
 

Strategies Use of 
strategy 

Exam 
#1 

Exam 
#2 

Exam 
#3 

Exam 
#4 

Exam 
#5 

Total 
Use 

Active reading, 
annotating, or outlining 
of textbook material 
 

Yes 
No 

5 
86a 

25 
62b 

 

19 
65 b 

21 
63 b 

18 
74 b 

88 
350 

Reorganizing, 
annotating, or 
summarizing class notes 
 

Yes 
No 

12 
79 a 

39 
48 b 

14 
70 a 

12 
72 a 

16 
76 a 

93 
345 

Developing and using 
own flashcards or using 
textbook’s flashcards 
 

Yes 
No 

25 
66 a 

67 
20 b 

28 
56 a 

31 
53 a 

27 
65 a 

178 
260 

Creating concept charts, 
diagrams, or concept 
maps 
 

Yes 
No 

0 
91 a 

21 
66 b 

2 
82 a 

2 
82 a 

3 
89 a 

28 
410 

Developing and taking 
quizzes or taking 
textbook quizzes 
 

Yes 
No 

40 
51 a 

59 
28 b 

34 
50a 

36 
48a 

45 
47  
 

214 
224 

Participating in study 
groups or tutoring 
sessions 
 

Yes 
No 

5 
86 a 

28 
59 b 

13 
71  

16 
68  

15 
77a 

77 
361 

Distributed studying Yes 
No 

2 
89 

2 
85 

2 
82 

6 
78 

4 
88 

16 
422 

 

Teaching material to 
oneself or someone else 
 

 
Yes 
No 

 
2 
89 

 
0 
87 

 
1 
83 
 

 
1 
83 

 
5 
87 

 
9 
429 

Identifying and applying 
concepts and terms 
 

Yes 
No 

1 
90 

1 
86 

0 
84 

0 
84 

0 
92 

2 
436 

Asking questions in class 
about unclear material 
 

Yes 
No 

0 
91 

0 
87 

0 
84 

0 
84 

0 
92 

0 
438 

Note. Numbers in this table reflect frequencies of reporting presence (yes) or absence (no) of 
strategy use. Frequencies with different subscripts differ at p < .05 level. 
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The most frequently used active self-regulated learning strategies across all exams 
were flashcards (n = 178) and quizzes (n = 214). We also wanted to examine frequencies 
of the presence or absence of each active learning strategy on each exam. The data was 
categorical, so a Cochran’s Q test was used. There were significant results for six 
strategies: 1) use of active reading, annotations, or outlines of the textbook (χ2 (4) = 
24.93, p < .001); 2) reorganizing, annotating, or summarizing class notes (χ2(4) = 36.07, 
p. < .001); 3) developing and using flashcards or using the textbook’s flashcards (χ2 (4) 
= 62.32, p < .001); 4) creating concept charts, diagrams, or concept maps (χ2 (4) = 33.88, 
p < .001); 5) developing and taking quizzes or taking the textbook’s quizzes (χ2 (4) = 
19.39, p < .001); and 6) participating in study groups or tutoring sessions (χ2 (4) = 28.40), 
p < .001). Bonferroni post-hoc tests indicated which set of scores were different from 
each other. There were significantly more usages of active reading, annotations, or 
outlines of the textbook for exams 2, 3, 4, and 5 compared to exam 1; significantly more 
usages of reorganizing/annotating/summarizing class notes, flashcards, and concept 
charts/diagrams/maps for exam 2 compared to exams 1, 3, 4, and 5; significantly more 
usages of self-quizzing for exam 2 compared to exams 1, 3, and 4; and significantly 
more usages of participating in study group or tutoring sessions for exam 2 compared 
to exams 1 and 5 . In summary, after learning about and practicing effective strategies, 
students increased their use of those strategies; however, by the end of the semester 
some students had returned to prior low levels of active self-regulated learning 
strategy use. 
 

Passive Learning Strategies  
 

Table 4 presents the self-reported use of passive learning strategies for each 
exam and collapsed across all exams. 

 
Table 4  
 
Self-Reported Use of Passive Learning Strategies to Prepare for Exams 
 
Strategies Use of 

strategy 
Exam 
#1 

Exam 
#2 

Exam 
#3 

Exam 
#4 

Exam 
#5 

Total 
Use 

Taking notes in class or reading 
or rereading class notes 
 

Yes 
No 

63 
30a 

32 
55b 

48 
38 

46 
38 

56 
36 a 

245 
197 

Reading the study guide 
provided by the instructor 
 

Yes 
No 

28 
63a 

5 
82b 

14 
70 

13 
71 

25 
67a 

85 
353 

Reading the textbook chapter 
review or summary 
 

Yes 
No 

5 
86a 

0 
87b 

0 
84b 

3 
81 

7 
85 

15 
423 

Reading or rereading the 
textbook 
 

Yes 
No 

43 
48 

27 
60 

35 
49 

28 
56 

46 
46 

179 
259 
 

Watching videos of concepts 
 

Yes 
No 

6 
85 

3 
84 

2 
82 

3 
81 

2 
90 

16 
422 

Note. Numbers in this table reflect frequencies of reporting presence (yes) or absence (no) of strategy use. 
Frequencies with different subscripts differ at p < .05 (significant) and p < .07 (marginally significant) 
levels. 
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The most frequently used passive learning strategies across all exams were 
taking/reading/rereading class notes (n = 245) and simple reading/rereading of the 
textbook (n = 179). Again, we examined frequencies of the presence or absence of each 
passive learning strategy on each exam using a Cochran’s Q test. There were significant 
or marginally significant results for three strategies: 1) notetaking in class, reading, or 
rereading class notes (χ2 (4) = 15,38, p < .004); 2) reading the textbook chapter review or 
summary (χ2 (4) = 10.59, p = .032); and 3) reading the study guide provided by the 
instructor (χ2 (4) = 16.63, p < .002). Bonferroni post-hoc tests indicated significantly more 
uses of taking notes in class/reading/rereading class notes and for reading the study 
guide provided by the instructor for exams 1 and 5 compared to exam 2. There were 
marginally more uses of reading the textbook chapter review or summary for exam 1 
compared to exams 2 and 3. Thus, immediately after exposure and practice of active 
self-regulated learning strategies, students’ use of less effective strategies decreased. 
 
Student Reflections on their Study Habits  
  

For the first four exams, the final question on the exam wrapper was an open-
ended question asking students to list three things they planned to do differently in 
preparation for the next exam. This question was designed to encourage strategy 
planning based on the experience of the current exam. While many students listed 
active, self-regulated learning strategies such as self-quizzing, appropriate use of 
flashcards, and teaching the content to others on the very first exam wrapper, they also 
mentioned time-consuming passive learning strategies such as rereading the textbook 
and rewriting notes. As the strategy project intervention was introduced, students 
mentioned fewer passive learning strategies and became more specific in their 
descriptions of the more frequent active strategies they listed. For example, rather than 
simply listing “flashcards” as on exam wrapper 1, in later exam wrappers they 
indicated, for example, they would “change the way I do flashcards and go over the 
things I struggle with more.” In later exam wrappers, many also listed goals to create 
a supportive learning environment, including changes of environment to reduce 
distraction and more advance planning, “[using] methods from the strategy project” 
as a guide. Perhaps most striking was the increase during the semester of references to 
distributed practice, an idea that was rarely mentioned on the first exam wrapper. 
Beginning with exam wrapper 2, many students detailed their plans for spreading out 
their studying in a pre-determined schedule (e.g., “studying for at least 20 minutes for 
the next exam on the days we have class”), a strategy that was encouraged during the 
project.  

The final question on the last exam wrapper asked students to reflect on what 
ways they have used the strategies learned from the project in other courses. Many of 
the students made general statements about how the strategies helped them learn in 
all their courses (e.g., “I have learned so much about the way I learn and how to study 
best… I will carry that through college.”), but others mentioned applying the strategies 
to specific courses, including art, religion, history, economics, government, 
communication, math, Spanish, chemistry, and exercise science. For example, one 
student outlined what strategies applied to her particular courses: “I use flashcards in 
human communication; active notetaking helped in US History; active reading helped 
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in art.” By far the most common strategies mentioned were active reading and 
notetaking, flashcards, and quizzing. And as with exam wrappers 2-4, many 
mentioned the importance of creating a study plan for distributed practice, despite the 
challenge of doing so: “Spreading out my time has been a difficult task that I need to 
work on.”  
 
Hours Studied 
 

Exam wrapper question 1 asked students to report how much time they spent 
preparing for this exam. Hours studied for each of the five exams was on a continuous 
scale, so a within-subjects ANOVA was performed. It revealed a significant effect, and 
the effect size was large, Wilks’ Lambda = .53, F (4, 59) = 13.19, p < .001, ηp2 = .47 (see 
table 5). Bonferroni post-hoc tests indicated which set of scores differed from one 
another. There was a significantly lower number of hours studied for exam 1 compared 
to exams 2, 3, 4, and 5, and significantly lower number of hours studied for exam 4 
compared to exams 2 and 5. Table 5 shows the means and standard deviations for hours 
studied for each exam. 

 
Table 5  
 
Exam Scores Means and Standard Deviations for Hours Studied for Five Exams 
 

Measure M SD 95%CI 

Exam #1 hours studied 3.37ac 2.15 [2.82, 3.91] 

Exam #2 hours studied 5.89b 3.47 [5.02, 6.76] 

Exam #3 hours studied 5.07bd 4.07 [4.05, 6.10] 

Exam #4 hours studied 4.46d 2.72 [3.77, 5.14] 

Exam #5 hours studied 6.33b 4.77 [5.13, 7.54] 

Average hours studied 5.02 3.72 [4.00, 6.08] 

Note. These exam wrapper data are self-reported number of hours studied for exams 
(N=63). Scores with different subscripts differ at the p = .05 levels by Bonferroni post-
hoc tests for multiple comparisons. CI = confidence level. 
 
Summary 
 

Participant’s total use of active self-regulated learning strategies (M = 8.02, SD 
= 3.88, n = 64) and participant’s use of passive learning strategies (M = 6.66, SD = 2.84, 
n = 64) were calculated. Exam scores (M = 73.27, SD = 9.33, n = 103) and hours studied 
(M= 5.02, SD = 3.72, n = 103) were averaged. A Pearson product moment correlation 
coefficient was performed to describe the strength and direction of the relationship for 
these continuous variables. There was a strong, negative relationship between use of 
active self-regulated and passive learning strategies (r (62) = -.53, p < .001, 95% CI [-.68, 
-.32]); as use of active learning strategies increased, use of passive learning strategies 
decreased. There was a moderate, positive relationship between use of active learning 
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strategies and students’ average exam scores (r (62) = +.33, p < .001, 95% CI [0.10, 0.54]); 
as active learning strategies increased, exam scores increased. There was a moderate, 
positive relationship between average number of hours studied and students’ average 
exam scores (r (61) = +.33, p < .001, 95% CI [0.09, 0.53]); as number of hours studied 
increased, exam scores increased. Use of active learning strategies and number of hours 
studied accounted for 22% of the variance in students’ exam scores.  
 
Discussion 
 

Study findings indicate the strategy project positively impacted students’ use 
of metacognitive and self-regulated learning strategies and exam performance; 
however, some of the positive impact seemed to be temporary. For the experimental 
group, the strategy project was implemented before the second exam, allowing 
students to connect the strategies to evidence-based instruction on their effectiveness. 
It is important to note that course material became more difficult after the introductory 
chapters of exam 1, so the students’ performance increase after exam 1 may be even 
more impressive. Students in the experimental group began to use effective strategies 
on exam 2 not used on the first exam and indicated they planned to do so on exam 
wrapper 1, perhaps prompted by the exam wrapper itself. As time went on, plans for 
using appropriate strategies became more frequent and detailed on the exam 
wrappers.  

There were also higher scores on exam 2 than 4 and 5, but exam score 4 was 
lower than exam 3. For exam 2, students had to submit graded assignments that 
demonstrated they were using the self-regulated learning strategies from the project. 
Therefore, although students indicated their intent to use good strategies on 
subsequent exam wrappers, students seemed to use the strategies on exams 2 and 3. 
Despite the better academic performance that was tied to the strategy project, and 
although they indicated their intent to use good strategies in wrapper 3, students may 
have gradually slipped back to old patterns by exam 4 of not studying actively, 
especially as demands on their time increased without the graded incentives to 
continue using the active learning strategies. Also, the chapters associated with exam 
4 were short, and some students indicated that exam came quicker than they realized. 
For the control group, exam 2 scores were lower than exams 1 and 3. The experimental 
group had higher scores than the control group for exam 2 as expected. Unexpectedly, 
there was no difference in the exam 3 scores for the two groups. The increased 
performance on exam 3 for the control group is difficult to explain, but the timing of 
the exam for this group (March 5) corresponded with increases in COVID cases and 
uncertainty around the rest of the semester.  

In the experimental group, students studied fewer hours on exam 1 compared 
to exams 2, 3, 4, and 5. Thibodeaux et al. (2017) found students plan and actually spend 
less time on academics versus socializing and work obligations in their first semester 
of college, despite the higher academic expectations and demands of college. By second 
semester in Thibodeax’s study, time spent on obligations was still higher than time 
spent on academics, but academic time use (planned and actual academic hours) 
related to higher self-regulated learning and higher academic performance. In our own 
study, we found students increased their study hours in the two exams following the 
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strategy project intervention, temporarily decreased them for exam 4, then increased 
them again for the last exam. This again may be due to exam 4 sneaking up on students.  

Students used little active textbook reading on the first exam, but increased 
its use for exams 2, 3, 4, and 5 with the implementation of the strategy project. Simpson 
and Nist (1990), Simpson et al. (2004), Nash-Ditzel (2010), and Putnam et al. (2016) 
point out that active reading and the practice of textbook annotations encourages 
elaborative interrogation, paraphrasing, and deep learning. Self-regulated learning 
also applies to social behavior such as using academic support services and seeking 
help from the instructor (Zimmerman, 2008). Students did not participate in study 
groups or attend tutorial sessions for the first exam but increased participation for 
exam 2 with a decline on exam 5. Flashcards and quizzes had a high usage compared 
to other active learning strategies; Miyatsu et al. (2018) reported flashcards is a popular 
study strategy for students. We suspect that the focus on developing quizzes for the 
strategy project and the textbook quizzes that were available for students led to the 
high quiz usage in this study. Students further increased their use of flashcards and 
quizzes for exam 2 but declined to original levels by exam 5. The intervention also led 
to greater use of active notetaking and creating concept charts/diagrams/maps for 
exam 2 with a decline by exam 5. Research pointed to the effectiveness of flashcards 
and self-testing for promoting engagement with material (Dunlosky et al., 2013; 
Putnam et al., 2016; Rodriguez et al., 2018; Senzaki et al., 2017) and active notetaking 
for promoting organization, self-quizzing, and reflection (Dunlosky et al., 2013; 
Putnam et al., 2016). The data points to the need for students to continue using these 
active learning strategies. 

Simply taking, reading, or rereading class notes and reading or rereading of 
the textbook (without deep processing) were passive strategies with high levels of 
usage, a finding substantiated by Miyatsu et al. (2018). Students in our study decreased 
use of taking, reading, or rereading class notes and reviewing the study guide provided 
by the instructor for exam 2 compared to exam 1 but increased by exam 5. Dembo and 
Seli (2004) and McDaniel and Einstein (2020) pointed out that despite negative 
feedback and poor grades, many students are reluctant to change their learning 
strategies because they are unable to appropriately judge whether they are learning 
and/or overconfidence in their knowledge (Cohen, 2012; Dang, 2018; Geller et al., 2018; 
Hartwig & Dunlosky, 2012; Kitsantas, 2002). Unfortunately, many students “often find 
themselves making study decisions by triage instead of trying to maximize long-term 
learning” (Kornell & Bjork, 2007, p. 223), and this may be even more true at the end of 
the semester when students are overburdened and ready for a break. Thus, the 
interventions introduced in this course should not be promoted as one-time events but 
skills to be developed over time as students integrate the phases of the self-regulatory 
cycle with their learning activities. 

As predicted, as students used more active learning strategies, they used 
fewer passive learning strategies. This observation was exhibited in their planning and 
reflection on open-ended exam wrapper questions as well. As students used more 
active learning strategies and as their number of hours studied increased, they scored 
higher on exams. On the last exam wrapper, students reported applying these 
strategies to other courses, many of them matching specific strategies to specific 
courses. This was encouraging, as one of the goals of this project was to encourage 
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metacognitive reflection about the use of specific strategies for specific tasks. The 
strategy project may be a worthwhile assignment for introductory or general education 
courses if it is adapted to specific course goals, outcomes, and content. In the Steiner 
(2016) and Steiner et al. (2019) studies, students implemented the strategy project in a 
general education course in a variety of disciplines; completing practice problems was 
an active learning strategy option for those students who selected a mathematics-based 
course for the project. Elaborative interrogation and self-explanation are also active 
learning strategies demonstrated to be effective in a variety of disciplines (Dunlosky et 
al., 2013). Elaborative interrogation involves asking “why” questions as one is learning 
factual information. Self-explanation involves integrating new information with prior 
knowledge. Data has shown the use of elaborative interrogation and self-explanation 
is related to higher academic performance in a variety of courses, for example, 
computer science (Gurung et al., 2020).  

There are limitations to our study that necessitate caution in interpreting the 
findings. First, the experimental group data was collected in fall, 2019, and the control 
group data was collected in spring, 2020. Though all aspects of the course aside from 
the intervention were virtually the same, student populations in the course may differ 
by semester. Additionally, the COVID-19-related transition to remote instruction 

occurred during the middle of spring 
semester for the control group, so exams 4 
and 5 were not given. The strategy project 
was implemented for exam 2 for the 
experimental group, so we were able to 
compare performance on exams 2 and 3 
between the two groups. Future studies 
should examine several full semesters of data. 

Additionally, the strategy project required students to develop their own flashcards 
and self-developed quizzes for exam 2 as graded assignments. If students’ exam 
wrappers indicated they used flashcards and quizzes as a study strategy for the other 
exams, it was not clear if they were the textbook’s, self-developed, or some combination 
of the two. This response was coded as an active strategy, but this distinction should 
be addressed in future studies. 

In conclusion, as with previous studies (Steiner, 2016; Steiner et al., 2019), the 
strategy project had some positive impacts on student’s use of self-regulated learning 
strategies and on student performance, and therefore, we recommend instructors use 
an authentic, embedded assignment like the strategy project, perhaps as a companion 
to instruction on cognitive principles. However, as self-regulation is not a one-time 
transformation but a collection of skills developed over time, we also recommend that 
instructors find ways with graded assignments to promote its use throughout the 
course so that students do not return to old learning habits. 
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Appendix A 
 

Outline of Class Coverage of the Seven Metacognitive Strategies 
 
1. Active Reading of the Textbook 
 
Preview the chapter  

• Read and chapter headings, learning objectives, tables, graphs, and charts and 
think of questions you have about material  

• Consider what is said in class  
• Read and the chapter summary and any questions at the end of the chapter 

and think of questions you have about material 
 
Reading of the chapter 

• Thoroughly and actively read the material in its entirety  
• Annotate the textbook and/or take notes  

o Locate the topic sentence in each paragraph  
o Locate key terms in the reading 
o Ask questions that make you think about the material   
o Connect the material to what you already know 
o Review the examples provided to illustrate key concepts and think 

of your own examples  
o Closely examine footnotes, tables, charts, diagrams, and other 

illustrations 
 
2. Active Notetaking in Class (Using the Cornell Method) 

• After each class, summarize your notes by taking out a sheet of paper 
o Middle of the paper: Summarize your notes in paragraph form with 

general ideas 
o Left side of the paper: Note key words and questions that you have  
o Bottom of the paper: Provide a summary of your summary of your 

notes 
 
3. Use of Flashcards 
 
First set of cards  

• Develop your own flashcards by writing the name of the concept on the front 
of each card 

• Write the definition of the concept on the back of the card 
 
Second set of cards 

• Again, develop your own flashcards by writing the name of the concept on 
the front of each card 

• This time, provide an example of the concept, indicate how you would teach 
the concept to someone else, or indicate how the concept is useful in your life 
on the back of the card 
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Both sets of cards  
• Select cards from each stack of cards 
• Use the concept on the front of the card to see if you can provide definitions, 

applications, elaborations from the back of the card without looking 
 
4. Use of Concept or Mind Maps 

• Write the central concept in the middle or top of the page  
• Use lines to connect main ideas to the central concept  
• Add branches off the main points to add detail 
• Use images and color, if possible, and consistent coding 

 
5. Use of Study Groups 

• Introduce yourselves to your classmates sitting next to you, if you have not 
already done so 

• Exchange email addresses and set up days and times to study together for the 
exam 

 
6. Use of Tutorial Sessions 

• The Department of Psychological Science holds tutoring session for this 
course 

• Tutors are undergraduate students who have taken this course and you can 
schedule a tutoring session(s) to assist you in the course 

 
7. Use of Self-Developed Quizzes 

• Create your own multiple-choice test using your textbook and class notes  
• After your active reading of the textbook and/or active notetaking in class, 

answer your self-developed quiz questions without using the textbook or 
your class notes 

• Use the textbook and your notes to grade yourself  
• Focus on the questions you got wrong, analyzing where you went wrong and 

reaching out to me to clarify any issues 
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Appendix B 
 

Exam Wrapper Questions 
 

1) Approximately how much time did you spend preparing for this exam? Please 
give a best estimate in hours, do not use ranges (e.g., 3.5, not 3-4) ________ 
 

2) What strategies did you use preparing for this exam? 
_________________________________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 

 

3) After looking over your exam, estimate the percentage of points you lost due to 
each of the following (make sure the percentages total to 100%) 

• Lack of understanding of the concept ____% 
• Not understanding what the question was asking ___% 
• Careless mistakes ____% 
• Not being able to apply concepts in new contexts ____% 
• Not recognizing that information or ideas were important ____% 
• Other (please specify): ____% 

 

4) A) (Exams 1-4): Based on your responses, name at least three things you plan to 
do differently in preparing for the next exam. 

_________________________________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
 

B) (Exam 5): In what ways have you used these strategies in other courses?  
_________________________________________________________________________________________________ 
____________________________________________________________________________ 
____________________________________________________________________________ 
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