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Abstract: This literature review (n = 30) examines the potential of exam wrappers to rapidly improve 
student learning in higher education. Exam wrappers, introduced as pre- and post-test reflection 
prompts (though widely varied), encourage students to engage in self-assessment and self-regulated 
learning (SRL). The vast majority of studies exclusively involved Science, Technology, Engineering, and 
Mathematics undergraduate courses. Both quantitative and qualitative methodologies were 
implemented, but only five were randomized control trials. Findings indicate that exam wrappers can 
lead to improvements in metacognition, SRL, and academic achievement, particularly when coupled 
with SRL training. While the magnitude of these positive effects can vary depending on the academic 
context and student characteristics, there is evidence exam wrappers hold significant promise for 
enhancing teaching and learning. Future research should focus on refining exam wrapper design for 
varied contexts, documenting fidelity, and conducting rigorous studies across diverse disciplines to 
better understand their impact and optimize effectiveness. 
 
Keywords: Exam wrapper, self-efficacy, assessment, exam autopsy, meta-learning tasks, metacognitive 
wrapper  

Introduction 
Self-efficacy, defined as a context-specific evaluation of one’s belief in their ability to execute behaviors 
needed to produce desired outcomes, strongly influences student learning and achievement (Bandura, 
1977). Students with robust self-efficacy approach difficult academic tasks as challenges to master 
rather than threats to avoid, sustain motivation despite setbacks, and utilize more effective self-
regulated learning strategies (Bandura, 1993; Schunk, 1995). Students do not enter higher education 
with a high ability for the use of self-regulated learning strategies, so strategies to increase this ability 
via self-efficacy can provide avenues for improving learning in postsecondary contexts (Sebesta & Bray 
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Speth, 2017). Moreover, self-efficacy is contextually variable, and an individual student’s self-efficacy 
could be strong in some course environments, but weak in others. It should not be assumed as strong 
in every course, even with past academic success. Given the impact of self-efficacy, a body of research 
in postsecondary education has explored the use of techniques to cultivate students’ confidence in 
their capabilities (Honicke & Broadbent, 2016). This work has found that intentionally working to 
facilitate an increase in student self-efficacy can help to increase disciplinary achievement (Honicke & 
Broadbent, 2016). Given the significant impact of self-efficacy, instructors should intentionally employ 
evidence-based techniques to cultivate adaptive confidence in students’ capabilities.  
 
Exam wrappers represent one promising instructional intervention to strengthen postsecondary 
students’ self-efficacy. Exam wrappers are structured self-assessment activities focused on 
metacognitive monitoring and contribute to self-regulation. Exam wrappers have been structured in 
many ways but are frequently reflection prompt assignments given pre- and post-testing to encourage 
more effective preparation methods. It is ideal to incorporate self-assessment into the formative 
assessment feedback loop because engaging students in assessment emphasizes, and norms, the 
importance of using feedback in deliberate practice to improve learning (Niedwiecki, 2012). This 
structured literature review explores exam wrappers as a mechanism to enhance student self-efficacy 
and self-regulated learning. First, the conceptual background connecting self-efficacy, metacognition, 
and self-regulated learning is established. Next, the implementation of exam wrappers is described 
along with variations. Key studies on the impacts of exam wrappers are analyzed, focusing on self-
efficacy and achievement outcomes. Finally, implications for practice and future research are 
discussed. This synthesis contends that by deliberately prompting self-reflection, calibration, and 
strategy refinement, exam wrappers allow responsive bolstering of student self-efficacy and self-
regulated learning skills, leading to increased disciplinary learning.  
 
As part of the Grand Challenges in Assessment in Higher Education (GCA) working group on the rapid 
improvement of pedagogy, and therefore student learning (Singer-Freeman & Robinson, 2020a), self-
efficacy has become a recurring area of focus for the authors. This general review of the literature 
posits that within a single learning context (i.e., course semester, quarter, mini-mester, etc.), 
instructors can create an environment in which self-assessment is structured through exam wrappers 
(and their analogues), building students’ self-efficacy and use of self-regulated learning strategies, 
therefore enhancing students’ development of disciplinary knowledge (Singer-Freeman & Robinson, 
2020a, 2020b). Calls for increased understanding of how exam wrappers influence self-efficacy and 
learning have already been articulated in nursing education and are extended to other disciplines 
herein (Poorman & Mastorovich, 2016; Williams, 2021). Equipped with more assessment insights, 
instructors can rapidly deploy exam wrappers to address disengagement and build students’ beliefs in 
their capabilities.  

Conceptual Framework: Self-Efficacy, Metacognition, and Self-Regulated 
Learning 
Self-efficacy 
Bandura’s (1977) social cognitive theory emphasizes the role of self-referential thinking in human 
motivation and behavior. Self-efficacy refers specifically to individuals’ beliefs that they can 

https://www.gcinassessment.org/about-us
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successfully carry out courses of action required to achieve goals. Self-efficacy influences the 
challenges people undertake, the effort they expend, as well as their perseverance, resilience, stress 
levels, and performance attainments by shaping cognitive, motivational, affective, and decision-making 
processes (Bandura, 1977).  
 
Self-efficacy is notably malleable and context-specific, often differing for a student in each course 
experience. Self-efficacy is developed through four sources: mastery experiences of success, social 
modeling of competencies, verbal persuasions of capability, and inferences from physiological states 
signaling competence or anxiety (Bandura, 1977). Mastery experiences of success include both positive 
and negative experiences, with relative impacts on self-efficacy. For example, past experiences in 
similar courses with high scores will subsequently positively influence efficacy when entering a course, 
but a low score on a lower-stakes assessment would have a relatively impactful negative influence 
(Bandura, 1997). Mastery experiences can be built into course structures through creating frequent 
opportunities for demonstrating mastery (Schunk & Ertmer, 1999). Social modeling of competence, 
also known as vicarious experience, comes from the observation of peers successfully completing other 
tasks, which can allow for efficacy development. This factor is most influential when students see 
similar-seeming peers’ success (Adams, 2004). Verbal persuasions of capability, especially from 
perceived experts like faculty members, generates an environment in which efficacy can develop from 
trust. This goes beyond mere praise, which may damage self-efficacy, and should specifically focus on 
providing frequent feedback on their sustained efforts, to facilitate the efficacy-development process 
(Mueller & Dweck, 1998). Physiological inference is a straightforward developer of efficacy; this state is 
most frequently referenced in relation to test anxiety in the assessment context, where high heart rate 
feeds into perceptions of lower efficacy, and can be overcome with training in managing physiological 
states (Cioffi, 1991). 
 
In academic settings, self-efficacy refers to students’ appraisals of their abilities to fulfill course 
requirements, master content, and meet learning objectives. Robust self-efficacy promotes active 
learning strategies, intrinsic motivation, and deep engagement that produce achievement gains (Cleary 
& Zimmerman, 2006; Multon et al., 1991; Richardson et al., 2012). Conversely, fragile academic self-
efficacy engenders task avoidance, disengagement, negative affect, and poor regulatory skills that 
inhibit success. Accordingly, cultivating adaptive confidence represents a pivotal instructional goal 
given self-efficacy’s profound impact on students’ discipline-specific learning and outcomes. Although 
self-efficacy is contextually variable, and an individual students’ self-efficacy could be strong in some 
course environments, but weak in others, interventions, especially those informed by social cognitive 
theory, can improve self-efficacy during the course learning experience (van Dinther et al., 2011). 
 

Metacognition 
One strategy for cultivating self-efficacy in academic settings is increasing opportunities for student 
evaluation of mastery experiences of success, such as classroom activities that require metacognition. 
Metacognition describes the acts of monitoring and controlling one’s cognition (Flavell, 1979). Key 
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metacognitive processes include connecting new information to prior knowledge, planning how to 
approach tasks, employing comprehension strategies, self-testing understanding, correcting errors, 
analyzing the effectiveness of techniques, and adjusting approaches (Ibabe & Jauregizar, 2010; Young 
& Fry, 2008). These reflective acts optimize learning by enhancing encoding, deepening understanding, 
identifying gaps, and improving recall. Students with robust metacognitive skills actively regulate 
engagement to maximize achievement (Broadbent & Poon, 2015; Coutinho, 2007). 
 
Metacognitive monitoring provides the necessary feedback for informing self-efficacy beliefs (Bandura, 
1977). Judgments of self-efficacy rely on appraisals of current performance capabilities and difficulties. 
Accurate monitoring information ensures appropriate calibration of efficacy beliefs. However, research 
reveals that students struggle with monitoring accuracy. Glenberg, Sanocki, Epstein, and Morris (1982) 
demonstrated the “illusion of knowing” phenomenon where students believe they understand the 
material better than they do due to metacognitive disconnects. Similarly, Hacker et al. (2000) found 
that lower-performing students often significantly overestimate their comprehension and exam 
readiness due to the inability to distinguish known from not-yet-learned content. Schneider et al 
(2014) explored self-evaluation capability in pharmacy students and discovered a similar trend, in 
which higher-performing students were more accurate in their prediction of which items on a high-
stakes examination were answered correctly. This disconnect stems from failing to recognize the limits 
of their abilities. Kruger and Dunning (1999) extended these findings, showing that poor performers 
are typically least accurate in appraising their abilities. They found that building monitoring skills 
improved self-evaluations and achievement among struggling students. However, studies show that 
metacognitive monitoring, and subsequent academic achievement, can be improved through 
interventions (Nietfeld et al., 2006; Wagener, 2016).  
 
Exam wrappers aim to strengthen metacognitive monitoring accuracy, planning, strategy use, 
perceived control, attributional beliefs, and self-efficacy—key drivers of achievement. Research 
demonstrates that guided reflection and self-explanation improve metacognitive monitoring precision 
(Callender et al., 2016; Dang et al., 2018; Knight et al. 2022). Metacognitive monitoring represents a 
central emphasis given its role as a gateway skill enabling effective self-regulation and calibration of 
self-efficacy. Flavell (1979) first highlighted the critical role of metacognitive knowledge and 
experiences in learning. Accurate monitoring allows learners to gauge understanding, identify 
knowledge gaps, and implement strategies to address weaknesses (Nietfeld et al., 2005).  
 

Self-regulated learning 
Self-regulated learning (SRL) involves proactively managing cognition, behavior, and motivation to 
successfully accomplish learning tasks (Pintrich, 2000; Zimmerman, 1990). Self-regulated students 
strategically set goals, select effective tactics, monitor progress, adjust approaches based on feedback, 
and reflect on performance. These processes underscore SRL’s alignment with metacognition. Students 
with strong self-regulation display perseverance and resilience that yield positive achievement 
patterns. In the higher education context, the use of self-regulated learning strategies is associated 
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with higher achievement (Colthorpe et al., 2017). However, many students do not enter the higher 
education classroom with a high degree of self-regulation (Sebesta & Bray Speth, 2017), so, increasing 
students’ self-regulation through classroom interventions can be anticipated to increase not only 
performance in the single course context, but across the postsecondary learning experience (Ergen & 
Kanadli, 2017).  
 
The reflective steps encouraged by exam wrappers help students to identify learning gaps and highlight 
potential regulatory processes needing adjustment. In this way, exam wrappers encourage strategic 
planning and goal-setting for upcoming assessments, key components of SRL. Studies show that 
implementing study intentions and plans enhances self-regulation and performance (Gollwitzer & 
Sheeran, 2006; Schwinger & Otterpohl, 2017). Exam wrappers typically include forward-looking 
prompts to set specific preparation goals and develop implementation intentions centered on 
improved strategies (Colthorpe et al., 2017, 2019). This reflects Zimmerman’s (1990) feedback loop 
model where students adjust tactics and efforts based on self-monitoring. 

Exam Wrappers Implementation Features 
Bandura (1993) contends that efficacy beliefs shape whether individuals can productively deploy 
regulatory processes. Conversely, employing self-regulatory strategies successfully strengthens efficacy 
beliefs. Given these interconnections, instructional interventions designed to increase self-efficacy are 
likely to work best when they incorporate metacognitive and self-regulatory skill-building. Exam 
wrappers embed prompts to apply metacognitive monitoring and SRL strategies through structured 
reflective activities. Lovett (2013) formally presented the exam wrapper concept, building on 
foundational work on reflection and SRL like Zimmerman’s (1990) cyclical feedback model. Lovett 
(2013) outlines three reflective steps in exam wrappers: (1) Reviewing preparation approaches and 
estimations of performance; (2) Analyzing successes, errors, strategy effectiveness, and knowledge 
gaps; and (3) Setting specific goals and plans for the next assessment.  

These three steps are designed to have the greatest impact on learning, and evidence supports the use 
of these steps. When guided by faculty in individual remediation sessions, for example, pharmacy 
students were found to have a significant increase in future content examination scores (Wang et al., 
2018). Similar results have been found in the nursing context, where instructor-guided pre- and post-
test reviews result in increased student confidence and use of self-regulated learning strategies 
(Poorman & Mastorovich, 2008; Tinnon, 2018). However, it is not always practical to engage in 
individualized feedback sessions with students. Exam wrappers incorporate the approach of 
encouraging students to reflect on their learning strategies through prompts guiding analysis of 
preparation, performance, errors, and strategy effectiveness, allowing them to be deployed at a larger 
scale. One of the relevant recommendations for the use of exam wrappers is their ability to achieve the 
kind of impacts that metacognitive self-regulation can provide in a relatively easy-to-use and scalable 
context.  
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As originally designed, exam wrappers are short activities, approximately 10 minutes, administered on 
paper via a series of metacognitive guiding questions that students complete after receiving the graded 
result of their first learning assessment and then as a preparation and reflection activity surrounding 
each assessment thereafter. For instance, Lovett’s (2013) wrapper includes: 

● How did you prepare for this exam? How much time did you spend? 

● Were your exam preparation strategies effective? Why or why not? 

● How will you change your study strategies for the next exam? Be specific. 

These open-ended but directed questions are designed to stimulate independent, productive analysis 
and planning. Appendix I contains other examples of published exam wrapper prompts that can be 
adapted. After the first exam wrapper is completed, it is collected (to review for insights into potential 
adjustments to the course teaching plan) and redistributed at the beginning of the study period for the 
second exam. Another reflection prompt assignment is included to review the previous wrapper when 
they create their study preparation plan for the upcoming exam. Lovett (2013) notes that it is desirable 
to continue this reflection activity cycle throughout the course. 

Literature Review Methodology 
Identification of Articles 
This review was inspired by a set of articles used as references during previous work by our GCA 
working group, which were identified through preliminary searches and expert recommendations. 
These 20 core articles (Appendix II) served as "seeds" for a chain-referral sampling approach (Figure 1), 
also known as snowball sampling (Biernacki & Waldorf, 1981; Goodman, 1961). This non-probability 
sampling technique involves using a small pool of initial sources to nominate other potential data 
sources that can be used in the research (Dusek et al., 2015). The reference lists of these initial articles 
were then scanned for additional relevant studies on the topic. This process was repeated iteratively, 
with each new set of identified articles serving as a source for further references, until a point of 
saturation was reached where no new significant studies were being discovered (Heckathorn & 
Cameron, 2017). Articles did not need to include the term “exam wrapper,” as other descriptors were 
often used in our seeds, but it was the most common (29 uses when also including “examination 
wrapper”).  Furthermore, not all studies used a concise term but provided a description that seemed 
relevant. Other unique terms observed included enhanced answer keys and reflection questions, exam 
autopsy, exam review assignments, Metacognitive Exam Preparation Assignments, meta-learning 
assessment tasks (2, same author), Post exam Review Activity, posttest reflection exercises, post-quiz 
reflection, self-reflection forms, Student Self-evaluation After Nursing Examinations, as well as these 
terms from later excluded studies: examination review, goal setting and activity report forms, 
independent post midterm question analysis exercise, metacognitive judgments, metacognitive 
learning strategies intervention, metacognitive monitoring with test-item confidence ratings, 
monitoring worksheet exercises, post-examination one-on-one remediation, Post examination review, 
post-test analysis, Pretest and Posttest Review, reflective test review, self-assessment exercises with 
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feedback, self-evaluation assignments, Strategic Resource Use intervention with pre- and post exam 
surveys, strategy microanalytic assessment, student-driven examination review process, and written 
exam corrections and peer-reviewed writing assignments including a metacognitive component. 

While chain-referral sampling can be an efficient way to locate studies on a specific and emerging topic 
like exam wrappers, it is important to acknowledge potential limitations such as sampling bias and 
reduced generalizability (Etikan, 2016). To mitigate these concerns, efforts were made to include a 
diverse range of initial seed articles and to critically assess the representativeness of the final sample of 
studies included in the review. Our collection included articles sourced from ERIC, EBSCOhost, JSTOR, 
PsycINFO, SAGE, ScienceDirect, Springer, Taylor & Francis, and Wiley. Furthermore, for the studies with 
key findings identified (Tables 1 & 2), we additionally used Connected Papers (Tarnavsky Eitan et al., 
n.d.) to search for more articles, which did uncover additional studies of interest. In total, the collection 
of qualifying studies contained 58 unique article records, after duplicates were removed.  

Eligibility Review 
Screening based on title or abstract was impossible because of the variety in terms for this type of 
activity and the multitude of practitioner adaptations (see Variations below for more details). Instead, 
all 58 studies were evaluated based on exclusion criteria. During this phase, 28 records were excluded 
for one or more of the following reasons (ultimately categorized as excluded by the first appropriate 
reason on the list, for distinct counts in Figure 1, further detailed in Appendix III): 

● Articles lacked empirical research (e.g., reviews). 

● Studies conducted outside of higher education contexts. 

● Lack of focus on exam wrappers. Interventions had to explicitly satisfy at least two basic 
elements of the protocol criteria established by Lovett (2013) for prompting independent self-
reflection on assessment performance. These key elements are 1) self-reflecting on assessment 
preparation or goal-setting (Lovett’s first and third questions) and 2) self-evaluating the 
effectiveness and weaknesses/errors on assessment performance (Lovett’s second question). 
See Table 1 in Variations and Appendix IV for details on how studies aligned. 

● Study design was insufficient to directly measure exam wrapper impact to course-level test 
scores/grade performance or learning outcomes achievement (e.g., research focus was 
tangential to exam wrappers, behavior change investigated without correlation to performance 
metrics). 
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Figure 1 
Article Review Process 
 

 
Note: The remaining 30 studies represented a range of methodologies (Appendix V). The majority 
were quantitative (n = 16), with five being randomized control trials. Another 10 were mixed methods, 
combining quantitative and qualitative approaches for greater insights, and the remaining 4 were 
qualitative. The studies spanned multiple disciplines, with an overwhelming representation from 
Science, Technology, Engineering, and Mathematics (STEM) fields (n = 26).
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Variations 
The pioneering works, with the terminology of “exam wrapper” by Lovett (2013) and earlier works 
such as Achacoso (2004), provide guide rails for designing and implementing exam wrappers in the 
classroom to have a high degree of alignment with theoretical grounding. However, the literature 
examples of exam wrapper implementations vary in the administration of wrappers. The variations in 
implementation found in this review of the literature are summarized in Appendix IV. All but three of 
these 30 studies engage in the first three of four components in the exam wrapper protocol 
established by Lovett. Six studies followed all four Lovett principles. Most frequently, the 
implementation strategy of the instructor collecting and subsequently returning exam wrappers to 
students was not implemented, rather, students completed wrappers and kept them. Wrappers are 
most often implemented only after exams, with little reference to additional reflection activities using 
previous post-exam reflections before the next exam (n = 8). The number of wrappers and questions 
was highly varied, and concerningly, sometimes not specified. While exam wrappers were designed to 
be associated with major examinations, applications in literature associate wrappers with various kinds 
of assessments, from in-class quizzes to papers. 
 
Other examples of important features of variations are the association of wrappers with credit, 
metacognitive training, and peer engagement. Some instructors distribute wrappers non-compulsorily 
for extra credit to encourage buy-in and avoid student resistance. In our review, grading varied from 
being required as a small proportion of the course grade to extra credit or for no credit. In total, eight 
studies had a graded approach, while nine provided extra credit (1 study used a mixed approach of 
these strategies), three were not graded, and nine had unclear grade relationships (grading impact was 
not addressed or was generalized without comparison to the impact on the final grade). Regarding 
metacognitive training or discussion to introduce the concept to students, 13 studies included this 
element. Some researchers combined explicit SRL training with wrappers to strengthen strategy 
implementation, such as individual sessions providing insights into metacognitive techniques or 
regularly embedded direct instruction on how to successfully regulate one’s own learning. Studies also 
implemented wrappers as individual or cooperative activities during class or as independent graded 
out-of-class assignments; individual work was the most common approach. Some works noted the 
“exam autopsy” model which is similar to exam wrappers yet often specifically includes peer feedback 
to create a holistic post-exam environment promoting metacognition (Havis, 2019). However, only four 
studies addressed peer involvement in the wrapper activities. Additionally, in one study reviewed, but 
deemed not inclusive of sufficient wrapper criteria, additional peer support processes of the calibrated 
peer review (CPR) rubric were discussed (Mynlieff et al., 2014).  

http://cpr.molsci.ucla.edu/
http://cpr.molsci.ucla.edu/
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Table 1 
Characteristics of Exam Wrapper Implementation in Key Impact Studies (n = 7). 
 

Study Measurement of  
Wrapper Impact 

Similarity to 
Lovett (2013) 

Protocol a 

Implementation: 
# of wrappers; 
# of questions; 

Pre-/Post-Exam (or 
both) use 

SRL Training Inclusion Relevancy to Grade 

Angell et al. 
(2024) 

Exam scores, prediction 
accuracy 

1,2,3 3; 10-15; Pre None Required, points 
(equivalent to 3-5% 
of each exam 
grade) were 
awarded “as long as 
they responded 
thoroughly” 

Chen et al. 
(2017) 

Final grade, Self-
Reflection on Learning 
(MSLQb), negative 
affectc, resource use, and 
perceived effectiveness 
of resource used d 

1,2,3 4; varied, 
approximately 8; Both 

Strategic Resource Use 
exercise  

Voluntary, extra 
credit 

Knight et al. 
(2022) 

Quiz grades, prediction 
accuracy, Metacognitive 
Reflection Score 

1,2 (but did 
not claim 
exam 
wrapper 
methodology) 

6; 1-4; Both (quizzes) None Extra credit, 1 point 
per post-survey, 
35% of students 
fully participated in 
post activities 
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LaCaille et al. 
(2019) 

Quiz and exam scores, 
Knowledge of Cognition, 
Regulation of Cognition 
(MAIe), Competence 
(Perceived competence 
scale for learningf) 

1,2,3  15-16; 13; Post 
(quizzes and 1st 
exam) 

Video series and 
instruction on deep 
learning & study 
strategies 

Extra credit 
awarded based on 
completeness 

Mutambuki et 
al. (2020) 

Midterm and final exam 
scores, Final grade 

1,2,3 2; 2; Post Training in 
metacognition provided 
at beginning of course 
and reminders 
throughout 

Unclear 

Rosales et al. 
(2019) 

Final exam score, course 
grades, study strategies 
(categorized via coding) 

1,2,3  4; 3-5; Post (quizzes) A syllabus handout on 
study tips was discussed 
in class 

In-class, credit 
unclear 

Stephenson et 
al. (2017) 

Final exam score 1,2,3,4 1; 6-8; Post-Midterm 
Exam 

Brief discussion when 
wrappers were returned 

Voluntary; increase 
of 1/3-letter grade 
on midterm exam if 
“successfully” 
completed 

Note: 
aAlignment to the protocol criteria described in Lovett (2013) of prompting assessment performance self-reflection on 1) preparation methods, 
2) error evaluation for effectiveness and weakness, 3) future planning and goal-setting, as well as 4) returning the exam wrapper to the student 
just prior to the next exam and encouraging review of their previous work and adherence to their preparation plan. 
bMotivated Strategies for Learning Questionnaire (Pintrich et al., 1991)  
cAdapted from Smith & Ellsworth (1987) 
dAdapted from the Resource Questionnaire (Brown et al., 1996) 
eMetacognitive Awareness Inventory (Schraw & Dennison, 1994) 
fPerceived competence scale for learning (Williams & Deci, 1996)
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Impact Studies 
The empirical literature reveals modest yet promising effects of exam wrappers on metacognition, self-
regulated learning strategy use, self-efficacy, and achievement, with minimal risks. Sethares and 
Asselin (2022) conducted a systematic review of exam wrapper studies across disciplines. They found 
sparse overall impacts, with some studies showing positive effects on test scores and metacognitive 
variables. However, the review noted a lack of rigorous controlled studies, which we saw as well. 
 
Table 2 provides a summary of key findings from empirical studies investigating the impact of exam 
wrappers on student outcomes in higher education. A summary of the study design and key findings 
for all qualifying articles reviewed (n = 30) is available in Appendix V.  Controlled studies on exam 
wrappers reveal some metacognitive, SRL, and performance advantages but inconsistent effects 
depending on contextual factors. This review of published studies reveals mixed implementation 
factors (see Table 1). These factors can influence the impact found. For example, Pate et al. (2019) 
found voluntary exam wrapper participation declined over a semester in a pathophysiology course. 
These findings suggest participation and proper scaffolding remain challenges in exam wrapper 
implementation. While much work reinforces the themes of at least modest positive impacts on 
grades, metacognition, and self-efficacy, the general body of literature on exam wrappers in higher 
education illustrates mixed results. Because of the range of participation rates and implementation 
factors, it is difficult to identify a single trend in the impact of exam wrappers on either academic 
achievement or affective characteristics. 
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Table 2  
Summary of Key Findings from Exam Wrapper Impact Studies  
 

Study Context Method Results Summary 
Angell et al. 
(2024) 

Biology (N = 233) Quantitative - Quasi-experimental 
  

⇀ Pre-exam assignment wrappers provided 
moderate exam score increases for students 
with lower incoming standardized test scores 
⟳ Exam score prediction accuracy was 
associated with incoming standardized test 
scores, not wrappers 

Chen et al. (2017) Statistics (Study 1: N = 
178, Study 2: N = 203) 

Quantitative - Randomized 
control trials, separate and 
pooled analyses (No significant 
differences in groups on pre-
intervention measures of 
motivation, importance, & 
confidence) 

↑ Final grades (4% increase overall and 8-10% 
increase after 2 wrappers; no effect differences 
in sex, race, class standing, performance cohort, 
GPAa) 
↑ Self-reflection on learning score increased 
(Study 2 only, adapted 8-item metacognitive 
self-regulation subscale of MSLQb) 
↑ Perceived effectiveness of resource use 
(adapted measure) 
↑ Affect toward the exams (adapted measure) 
⟳ Variety use of resources (Intervention group 
used fewer resources; Actual use of planned 
resources was needed for impact, but self-
reports of plan quality and adherence was not 
correlated.) 

Knight et al. 
(2022) 

Genetics (N = 496) Mixed Methods - Descriptive 
Convergent Parallel Design 

⟳ Frequency of metacognitive responses over 
time was not predictive of grade increase 
⇀ Those who shift from overpredicting to 
matching or underpredicting performance had 
improved performance. 
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LaCaille et al. 
(2019) 

Psychology (N = 244, 
intervention = 123) 

Quantitative - Quasi-
experimental  

↑ Moderately higher quiz and exam scores for 
students reporting higher use of wrappers 
⇀ Metacognition knowledge was higher than 
control, but not regulation (MAIc) 
↑ Competence (Perceived competence scale 
for learningd) 
↑ Students reported enjoying learning the 
material more strongly when using wrappers. 

Mutambuki et al. 
(2020) 

General Chemistry (N = 
427, intervention = 
239) 

Quantitative - Quasi-experimental ↑ Exam 3 and final scores, and lower 
withdrawal rates 

Rosales et al. 
(2019) 

Organic Chemistry (N = 
154, intervention = 71) 

Quantitative - Quasi-
experimental, interrupted time 
series design 

↑ Final exam score 
↑ 1 specific item % correct on final exam   
↑ Course grades   
↑ Withdrawal (vs failure) rates 
⟳ Study strategies (active v passive) 

Stephenson et al. 
(2017) 

Computer Science  
(Study 1 N = 289, Study 
2 N = 752) 

Quantitative - 
Study 1 = Quasi-experimental, 
interrupted time series design 
Study 2 = Randomized control 
trial, plus open-ended survey 
items 

⟳ Final exam score 
↑ Students appreciated the wrappers and they 
reported increased use of active study 
strategies. 

Note: Students are undergraduates unless otherwise noted. Symbol Key: Improvement: ↑, Improvement for only Some: ⇀, No improvement: ⟳ 
aGrade Point Average 
bMotivated Strategies for Learning Questionnaire (Pintrich et al., 1991) 
cAdapted from Smith & Ellsworth (1987) 
dAdapted from the Resource Questionnaire (Brown et al., 1996) 
eMetacognitive Awareness Inventory (Schraw & Dennison, 1994) 
fPerceived competence scale for learning (Williams & Deci, 1996)
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Impact on Non-Academic Constructs  
Metacognition 
A cornerstone aim of exam wrappers is strengthening metacognitive monitoring to enable effective 
self-regulation. Studies demonstrate predominantly positive impacts on reflection and awareness using 
wrappers, but this is not a universal finding. Thompson (2012) observed increased metacognitive self-
regulation among first-year Spanish students receiving an exam wrapper intervention. Trogden & Royal 
(2019) similarly saw an increase in metacognitive awareness for the group of students participating in 
wrappers, including courses in both mathematics and chemistry. In a review of research studies across 
disciplines, including two in nursing education, Williams (2021) found evidence that exam wrappers 
which prompt students to reflect on test performance and study behaviors before reviewing exams can 
enhance calibration of knowledge. These findings suggest that exam wrappers may be particularly 
beneficial for improving metacognitive monitoring skills. 
 
In many cases, training in metacognitive practice combined with wrappers, provided benefits to 
students. LaCaille et al. (2019) demonstrated modest positive impacts on metacognitive skills in 
undergraduate psychology classes using wrappers with corrective feedback. Nietfeld et al. (2006) 
found that students receiving monthly monitoring accuracy training and reflective wrappers were 
better able to calibrate exam score predictions and post-dictions than those using wrappers alone. 
Callender et al. (2016) demonstrated that a wrapper intervention with monitoring exercises yielded 
significant gains in calibration and achievement. In the implementation of “strategic resource use” 
guidance, undergraduate statistics students reported an increase in their ability to self-monitor their 
learning compared to a control group in the study by Chen et al. (2017).  
 
Not all studies found a positive relationship between metacognition and exam wrapper completion. 
Hodges et al. (2020) observed limited metacognitive gains from multiple course wrappers. Soicher & 
Gurung (2017) found no differences in metacognition between control and wrapper conditions. In 
Nietfeld et al.’s (2005) study, students receiving in-exam confidence monitoring questions, rather than 
full wrapper assignments, were not able to increase their ability to engage in metacognitive 
monitoring. In Knight’s (2022) study, students who were better able to predict their exam scores over 
time had better performance; however, this was not directly correlated to the completion of 
metacognitive questions in a wrapper-style assignment. Furthermore Angell et al. (2024) found exam 
score prediction accuracy was associated with incoming standardized test score, not wrappers. 
 
Self-Regulated Learning 
Given the aim of improving students’ learning tactics, studies of exam wrapper implementation also 
explore the impact of wrappers on SRL strategy use. Results demonstrate increased planning and 
strategy refinement after implementing wrappers. Lovett (2013) documented STEM students’ open-
ended reports of modified techniques like spacing study sessions after using exam wrappers. In 
another study, engaging students in planning study strategies before examinations via “meta-learning” 
activities akin to exam wrappers was demonstrated to help them to use more effective strategies 
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(Colthorpe et al., 2017). LaCaille et al. (2019) demonstrated increased strategic planning for tests 
among psychology students using the Learning and Study Strategies Inventory. Chew et al. (2016) 
found that students qualitatively reported increased planning and strategizing.  
 
In the literature, there are mixed findings regarding the impact exam wrappers have on the 
enhancement of students’ demonstration of SRL behaviors development. For example, Grandoit et al. 
(2020) found that only about half of the students who had committed to increasing study efforts in 
wrappers at the beginning of the semester reported actually engaging in such activities in later 
wrappers. Chen et al. (2017) had similar findings, with students in a treatment wrapper condition using 
no more resources than those in a control, and a negative relationship between the number of planned 
study strategies to those actually used, despite a high perception of resource use effectiveness in 
treatment students. LaCaille et al. (2019) documented higher metacognitive knowledge, but not 
regulation. Students in the nursing context reported via focus groups that they found direct feedback 
from the instructor to be more helpful in determining future study strategy planning rather than self-
reflection via exam wrappers as well as finding more value in their pre-existing SRL strategies, 
indicating that training in metacognition might be an important component in exam wrapper efficacy 
(Schuler & Chung, 2019). In the undergraduate physiology context, many students reported not 
changing their strategies, instead relying on previous strategies that were easier and had worked for 
them in the past, despite being guided through metacognitive practices (Colthorpe et al., 2019). These 
findings indicate wrappers can prompt productive regulation improvements, but that additional 
support for students might be required to show value in new strategies and impact sustained behavior 
changes needed to gain maximum SRL benefits. 
 

Impact on Academic Performance  
The central aim of strengthening metacognition, regulation, and self-efficacy through exam wrappers is 
enhancing academic achievement. Naturally, this is the area in which most studies of exam wrapper 
efficacy are focused. While effects vary across disciplines (and most studies occur in STEM fields), 
overall patterns indicate potential learning benefits from wrappers. Chen et al. (2017) implemented 
wrappers in a randomized control trial, finding grade increases mediated by enhanced self-regulatory 
behaviors. Similarly, Edlund’s (2020) RCT findings noted students with high critical thinking skills 
benefitted the most in exam score improvement after wrapper use. In chemistry courses, reflective 
wrappers related to improved final exam performance, amongst other benefits (Mutambuki et al., 
2020; Rosales et al., 2019; Trogden & Royal, 2019). Hodges et al. (2020) observed modest grade 
improvements from multiple course wrappers. Butzlaff et al. (2018) found improvements in exam 
scores when using wrappers in undergraduate nursing. In a review of research studies across multiple 
disciplines, Williams (2021) identified evidence that exam wrappers can improve grades in nursing 
courses specifically. This finding, along with those from Butzlaff et al. (2018), suggests that the benefits 
of exam wrappers for academic performance extend to nursing education. Pate et al. (2019) found a 
low level of participation with an increase (although non-significant) in exam performance.  
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While exam wrappers as an addition to a course can provide positive impacts on academic 
performance, the further enhancement of metacognitive training shows increases as well. Zimmerman 
et al. (2011) redesigned math courses and trained instructors to complete an extensive checklist of SRL 
activities throughout the semester with improved exam performance results as well as on a 
standardized test. In general chemistry, when exam wrappers were one part of a substantial 
instruction on metacognitive engagement, Mutambuki et al. (2020) found significant gains in student 
performance on the final exam. LaCaille et al. (2019) and Chen et al. (2017) also saw positive impacts 
and included SRL training in their rigorous study designs. Furthermore, with the enhancement of peer 
feedback discussions and individual guidance sessions about how to regulate learning, Havis (2019) 
found the exam autopsy model (an exam wrapper adaptation) to be affiliated with significantly higher 
exam scores over the course of a semester.  
 
In some cases, any positive effects on academic achievement were found to be the case for only 
certain groups of students. Butzler (2016) combined wrappers with other SRL encouragement and 
found top and bottom high school performers showed the greatest achievement gains, suggesting 
particular benefits for those with very high or low prior preparation. Colthorpe et al. (2017) found that, 
while the entire group participating in a wrapper activity had higher achievement scores, 
undergraduate students performing in the lowest levels had the greatest gains when adapting their 
study strategies as a result of the wrapper activity. Angell et al. (2024) also found improvements in 
performance for students with the lower incoming ACT scores. In the case of undergraduate business, 
Hartling (2022) found that those students scoring D or F, or, those students failing the course, had the 
greatest increase in scores associated with exam wrappers (although statistical significance was not 
tested). LaCaille et al. (2019) noted moderately higher quiz and exam scores for students reporting 
higher use of wrappers. 
 
In contrast, Root Kustritz & Clarkson (2017) found no achievement differences in a veterinary course 
where there was minimal student participation in optional wrappers. Swalve et al. (2021) 
demonstrated mixed achievement results across STEM courses, with wrappers related to biology score 
decreases in one course but found wrappers boosted biology grades in others. Soicher & Gurung 
(2017) found no differences in achievement between control and wrapper conditions. Stephenson et 
al. (2017) found similar results in a random assignment condition as well as wrapper use when 
compared over past years without wrappers. Chew et al. (2016) found no quantitative performance 
improvements from engineering wrappers. Knight et al. (2022) could not correlate increased frequency 
of metacognitive responses with grade improvements. Furthermore, Andaya et al. (2017) reported a 
third of responses were low quality reflections with poor articulation of issues and a lack of 
appropriate, detailed plans for improvement, indicating a need for greater metacognitive support to 
achieve higher exam performance over time. In summary, multiple studies reveal tangible learning 
improvements, but effects are not universal. Based on the differences in wrapper implementation 
described in Table 1 and treatment fidelity issues observed on our review, we posit that the efficacy of 
wrappers for improving self-regulated learning behaviors, and thus learning performance, directly 
depends on factors related to quality of implementation by instructors (e.g., gaining buy-in, prompts 
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used, integration into multiple course points throughout the term) and students (e.g., critical 
reflection, plan adherence). 

Perceptions of Exam Wrapper Impact 
Quantitative results showcase wrappers’ impacts on measurable characteristics like metacognitive 
awareness and academic performance. In addition, qualitative data from impact studies provides 
insights into student and instructor perceptions of the effects of exam wrappers. In some cases, these 
perceptions are positive. For example, surveys consistently reveal that students view wrappers as 
beneficial for identifying gaps, planning improvements, and building confidence (Butzlaff et al., 2018; 
Gezer-Templeton et al., 2017). Students learn by using wrappers that their current study strategies 
may not be working and provide them with insights on how to improve in future semesters, potentially 
developing a growth mindset (Knight et al., 2022; Sabel et al., 2017). Wrappers can also be a venue for 
students to recognize the impact of their successful SRL activities (Chew et al., 2016). Evidence also 
indicates that students are better able to identify effective learning strategies after engaging in 
wrapper activities (Chen et al., 2017; Colthorpe et al., 2017; Craig et al., 2016; Trogden & Royal, 2019). 
In addition, students in one study reported liking exam wrappers and feeling as if they helped, even if 
the academic performance data did not support this claim (Stephenson et al., 2017). LaCaille et al. 
(2019) even noted students reporting they enjoyed learning the material more when using wrappers. 
Yet, El Bojairami & Driscoll (2019) point out that students with higher initial exam scores, seemingly of 
a self-satisfactory performance, often put forth little effort in their reflections and are less interested in 
the potential benefits of wrappers. 

Discussion 
The published literature demonstrates that exam wrappers, as a tool for student self-assessment and 
incorporated into traditional student learning outcomes assessment techniques like examinations and 
projects, can improve metacognition, SRL, and academic achievement for many students, especially in 
cases for those with traditionally lower performance. The extent of these effects varies with factors like 
discipline, instructional practices, and learner characteristics that require further investigation. Based 
on this analysis of the literature, we posit that exam wrappers hold promise to improve the teaching 
and learning environment of higher education and potentially bridge achievement gaps for students 
with varying incoming academic credentials. Wrappers and their analogues hold meaningful potential 
to strengthen student learning and success. However, this promise remains relatively poorly examined, 
with little standardization of exam wrapper implementation to allow for wide-scale empirical 
investigation.  
 
Exam wrappers have been investigated in the higher education context under various names (i.e., 
exam autopsy, metacognitive wrapper) and with varying implementation contexts (e.g., quantity of 
wrapper assignments in the course, differences in prompts). It appears that instructors and researchers 
implement wrappers differently, concurrent with contextual circumstances. For example, in computer 
science, exam wrappers were implemented under an “after-action review” model that is seen in many 
firm’s project implementations to suit career development (Davis, 2021). In another computer science 
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example, faculty devised customized exam wrappers to align with students’ most-missed questions, 
potentially increasing the potential for positive impacts (Stephenson et al., 2017). 
 
Overall, for broad claims of the efficacy of exam wrappers, there is a need to systematically investigate 
and refine the design, supports, and incentives needed to achieve consistent benefits. Mixed findings 
highlight areas for improvement through pedagogical innovation and further research. For example, 
there was a distribution of the implementation of exam wrappers with and without specific instruction 
on how to engage in metacognitive monitoring and other SRL strategies. Past research suggests that 
college students do not enter the higher education environment with a high degree of self-awareness 
sufficient to engage in SRL strategies (Sebesta & Bray Speth, 2017), so this kind of training might be 
needed to maximize the potential of exam wrappers. Positive results in several studies indicate that 
exam wrappers assisted some groups of students in recognizing the need for a new study preparation 
approach, but the extent to which wrappers are scaffolded with other training is not fully investigated 
in the literature.  

Implications for Instruction 
This analysis suggests that, while some criteria should be used to maximize the impact of exam 
wrappers based on their design (Lovett, 2013), instructors should adapt wrappers to their disciplinary 
and institutional context. Based on our reading of the evidence for exam wrapper efficacy in higher 
education and the theoretical background supporting by other empirical research, we propose several 
practical techniques instructors could apply in the classroom context to meaningfully impact student 
learning:  

● Incorporate peer-peer interaction: Instructors can implement wrappers as individual or 
cooperative activities during class or as independent graded out-of-class assignments. 
Individual work was the most common approach (see Table 1), but it would seem more 
beneficial to have students work in small groups for the first step before the exam to talk 
through their post-analysis and form accountability partners for their future action 
commitments. For example, in informal observations in the nursing context, peer-affiliated 
exam review provided a friendly environment for students to process exam results (Ierardi, 
2014; Masters, 2007). 

● Teach students how to “think about thinking”: Explicitly teach metacognitive and self-regulation 
skills consistently, not just through wrappers. Wrappers provide opportunities to apply 
acquired tactics. Metacognitive instruction can promote increased learning, so it stands to 
reason that incorporating explicit instruction can provide the boost exam wrappers need to 
significantly increase learning (Cook et al., 2013). This can be enhanced through adequate 
modeling, coaching, and feedback, as this kind of support moves skill-building beyond rote 
reflection. 

● Adapt prompts to course content: The instructional technology environment creates many 
possibilities for creating exam wrappers that are deeply embedded within the context of 
student learning. In some of the exam wrapper literature, customized exam wrappers helped 
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students to identify their key needs for improving for future exams (Davis, 2021; Stephenson et 
al., 2017). 

● Reward good practice: Consider incentives like incorporating wrapper completion into course 
credit or extra credit to encourage effort and student buy-in. Voluntary use of exam wrappers 
often declines over time (Root Kustritz & Clarkson, 2017). Other possibilities include pairing 
wrappers with the assurance of exam re-takes (or incorporating some “earned-back” credit) 
and adding tutoring, or other academic support, to enhance learning while building 
metacognitive and SRL skills. This will prevent motivational harm if efficacy wanes. 

● Engage in the assessment process: When implementing exam wrappers for the first time, it 
would be valuable to sustain engagement by moving in manageable steps, such as adding some 
reflective elements to early assessments and building to full wrappers. In this process, it is 
important to remember that not all changes are positively perceived by students, and that the 
skill of metacognition and SRL will require a shift in mindset toward learning and coaching on 
the quality of their reflections. Monitoring of students’ perspectives on the perceived utility of 
exam wrappers and strategies they’re utilizing can help inform decisions on adding additional 
time for SRL training and peer discussion. Minimally, it would be expected that metacognitive 
prompting would need to occur several times throughout a course to sustain desired behaviors. 

Through ongoing refinement guided by context-specific needs and data, exam wrappers have the 
potential to powerfully enhance student success. It is important to note in this context that the 
strategies used to assess student learning in a course environment are related to the learning 
strategies that students are more likely to engage with, so it is important to consider courses 
holistically so SRL can be promoted along with highly functional assessment strategies (Struyven et al., 
2005).  
 

Implications for Assessment Scholarship 
This manuscript demonstrates the relative dearth of high-quality studies on the impact of exam 
wrappers on student learning or metacognition. In studies of similar evidence-based instructional 
practices such as experiential learning (Schellehase, 2006), there has also been varied quality in study 
rigor. Ongoing research should continue refining wrapper design and identifying optimal supports to 
enhance metacognitive and motivational impacts.  

● Rigorous design, field expansion: Explore effects in new disciplines using rigorous research 
designs. Mixed findings necessitate replication in diverse contexts with detailed documentation 
for future meta-analysis. Most significantly, very little exploration of exam wrappers has 
occurred in the humanities disciplines; this review demonstrated that most emerge from STEM. 

● Implementation fidelity: A critical area for future research is the examination of 
implementation fidelity in exam wrapper usage. Implementation fidelity refers to the degree to 
which an intervention is delivered as intended (Carroll et al., 2007). In the context of exam 
wrappers, this involves assessing whether instructors are implementing the tool in a manner 
consistent with its theoretical foundations and best practices (O’Donnell, 2008). Future studies 
should develop clear guidelines for exam wrapper implementation, create validated measures 
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of fidelity, and investigate the relationship between implementation fidelity and student 
outcomes (Durlak & DuPre, 2008). This research should also explore how instructors adapt 
exam wrappers to their specific contexts and identify factors that support or hinder high-fidelity 
implementation (Century et al., 2010). To fully understand the impact of implementation 
fidelity, researchers should conduct longitudinal studies to examine how fidelity changes over 
time and its effect on sustained use of exam wrappers (Proctor et al., 2011). Additionally, 
comparing different models of implementation (e.g., instructor-led vs. peer-led, individual vs. 
group-based) could identify the most effective approaches (Dane & Schneider, 1998). By 
focusing on implementation fidelity, researchers can help bridge the gap between the 
theoretical promise of exam wrappers and their practical effectiveness in diverse educational 
settings (Lovett, 2013). This research can inform the development of more targeted training 
and support for instructors, ultimately leading to more consistent and impactful use of exam 
wrappers in higher education (Havis, 2019).  

● Document nonadherence: Similar to the above-described issue, it’s equally important to 
document unintentional and intentional nonadherence. Behavior change is a lofty goal, and it 
should be expected that some students may actively resist metacognitive reflection prompts or 
fail to continually implement new desired behaviors. In addition, they may struggle with 
developing metacognitive skills, and not achieve the quality of self-reflection needed to 
improve their SRL habits, and thus, performance. Therefore, monitoring and documenting 
nonadherence and metacognitive quality should provide greater insight into the reasons for the 
mixed results currently reported. 

● Detail pedagogical context: Instructors make many pedagogical choices in their courses making 
context a key area to document for broader applicability implications. Quantity and length of 
wrappers is one element we synthesized (when possible), but the overall reflection time and 
grade relevance of wrappers to the totality of course experiences are challenging to discern. 
Some contexts may find the short wrappers as sufficient, while others may need to expand 
reflection prompting, add more training and increase incentives. Furthermore, most SRL 
research has focused on the face-to-face context, and evidence suggests that these impacts 
might be decreased online, but without more rigorous study and documentation of varied 
pedagogical contexts, like modality, it is impossible to make this distinction (Broadbent & Poon, 
2015).  

● Long-term behavior change investigation: We did not identify any studies investigating long-
term metacognitive and SRL gains beyond the immediate course, and thus, impact to outcomes 
such as higher GPA, program retention rate and graduation rates. Minimal exploration has 
occurred (Hodges et al., 2020; Lovett, 2013; Swalve, 2021) on the benefit of students tasked 
with exam wrappers in multiple courses in the same term, but further examination and 
research on reinforcement over multiple terms is warranted. Furthermore, studies on 
transferability over time (to positive self-regulated behaviors in subsequent terms without 
exam wrapper prompts) and lasting learning benefits are still needed. 
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Conclusion 
Self-efficacy profoundly shapes academic motivation, learning strategies, resilience, and achievement, 
and ultimately, academic success. Equipping students with robust efficacy requires evidence-based 
tools tailored to revealed needs. Exam wrappers allow responsive strengthening of self-efficacy and 
regulation by leveraging guided reflection. After identifying gaps through assessments, instructors can 
rapidly implement wrappers to address disengagement and prompt students to calibrate efficacy 
beliefs, analyze errors, adjust tactics, set implementation goals, and plan focused improvements. Exam 
wrappers model the virtuous cycles of metacognitive monitoring, tactical adaptation, and motivational 
bolstering that underlie meaningful learning. While demanding effort and promoting consistent 
refinement, wrappers reinforce students’ capabilities to monitor and control their success. By 
extension, wrappers help students develop the self-efficacy and agency needed to tackle challenges in 
their educational journey. Exam wrappers serve as a means to address the Grand Challenges in 
Assessment in Higher Education, specifically, the improvement of pedagogy and student learning. 
Ongoing research should continue honing wrapper design and identifying optimal supports throughout 
the course design. However, thoughtfully applied exam wrappers provide an actionable technique for 
instructors to cultivate the metacognitive skills and self-beliefs that can shift student potential to 
immediate behavior and outcome change. 
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Appendix I: Exam Wrappers Question Examples 
Compiled from LaCaille et al. (2019) and, with minor modifications, Mutambuki et al. (2020). 

Preparation method 
● Recall exactly how you prepared for the task. How much time was devoted? What study 

strategies did you use and how successful were they? Why were they helpful or not helpful?  
● List the methods you used to study your notes and the readings before the quiz besides just 

reading them over. 
● Based on the information from the videos, identify the ineffective or counterproductive beliefs 

and study strategies you used in preparing for the last exam. 

Effectiveness and weaknesses 
● Scrutinize the errors/mistakes you made on the task. Why do you think each occurred? 

(modified from Mutambuki et al., 2020) 
● What questions do you have that you still need to seek answers for? What is your plan to 

address these? (modified from Mutambuki et al., 2020) 
● What are the most important points you have learned thus far? (modified from Mutambuki et 

al., 2020) 

Future planning and goal setting  
● What, if anything, will you do differently to prepare for your next quiz? 
● Describe your plan to prepare for the next exam: How many days before the exam will you 

complete reading and viewing all materials for the first time? How many days before the exam 
will you begin reviewing and studying the materials? About how many hours each day do you 
plan to study for the exam? How do you plan to minimize distractions while studying? 

● What study strategies will you use to make sure that you are processing the information 
deeply? Clearly address how these strategies will involve the four components of deep 
processing: elaboration, distinctiveness, personalization, and appropriate retrieval and 
application. 
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Appendix IV: Characteristics of Exam Wrapper Implementations in All 30 Qualifying Studies 
Study Lovett (2013) 

protocol 
similarity* 

Implementation: 

# of wrappers;  
# of questions;  Pre-
/Post-Exam (or both) 

use 

Peer sharing SRL training 
inclusion 

Relevancy to grade 

Andaya et al. 
(2017) 

1,2,3 (planning but 
not goal-setting) 

3; 8-9; Post None None Required, 10 points 

Angell et al. 
(2024) 

1,2,3 3; 10-15; Pre None None Required, points (equivalent to 3-5% 
of each exam grade) were awarded 
“as long as they responded 
thoroughly” 

Butzlaff et al. 
(2018) 

1,2,3 4; varied, 
approximately 6; Post 

Saw increased 
group studying 

None Required, 5/400 course points 

Butzler 
(2016) 

1,2,3,4 Not specified; Not 
specified; Post each 
unit exam 

None Note-taking 
instruction provided 

Extra credit if completed 
“thoroughly and with reflection” 

Chen et al. 
(2017) 

1,2,3 4; varied, 
approximately 8; Both 

None Strategic Resource 
Use exercise  

Voluntary, extra credit 

Chew et al. 
(2016) 

1,2,3,4 (once) 4; 3-30; Post 2 of 6 
homework, Both for 1 
of 3 exams  

None Unclear Voluntary, in-class, credit unclear  
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Study Lovett (2013) 
protocol 

similarity* 

Implementation: 

# of wrappers;  
# of questions;  Pre-
/Post-Exam (or both) 

use 

Peer sharing SRL training 
inclusion 

Relevancy to grade 

Colthorpe et 
al. (2017) 

1,2,3 3-4; 6-8; Both None  None Non-optional, graded for completion 

Craig et al. 
(2016) 

1,2,3 2; 6; Post None None Voluntary, 1% added to final grade 
for each 

Dang et al. 
(2018) 

1,2,3 (planning but 
not goal-setting) 

3, 4-10, Both Group quizzes 
and peer 
discussion 
occurred but it 
was unclear if 
wrapper prompts 
were covered 

Optional videos on 
metacognition and 
deep vs surface 
learning 

1-exam point (out of 100), plus extra 
credit for 3 assignments 

Davis (2021) 1,2,3 3; 7-14; 1 Pre & 2 Post None None Non-optional, 5-point assignment 

Edlund 
(2020) 

1,2,3,4 2; 5; Post None None Voluntary, in-class, no grade 

El Bojairami 
& Driscoll 
(2019) 

2,3 2; 4; Post None Discussed 
introducing students 
to the concepts and 
value of 
metacognition and 
exam wrappers 

Unclear, asynchronous electronic 
assignment 
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Study Lovett (2013) 
protocol 

similarity* 

Implementation: 

# of wrappers;  
# of questions;  Pre-
/Post-Exam (or both) 

use 

Peer sharing SRL training 
inclusion 

Relevancy to grade 

Gezer- 
Templeton 
et al. (2017) 

1,2,3 3; 3-5; Post None None Extra credit 

Grandoit et 
al. (2020) 

1,2,3 4; 3; Both (Quizzes) None Extra handout with 
content on syllabus 
and reviewed in 
class 

Non-optional, part of course grade  

Hartling 
(2022) 

1,2,3 1; 3; Post None None Voluntary; no credit 

Havis (2019) 1,2,3 2 studies:  

2; 6; Post  

1; 6; Post 

2nd study only - 
“Autopsy model”: 
20-min peer 
conversation and 
worksheet 
(Instructor 
feedback on 
worksheet  also 
received) 

1st study: Study 
skills information 
provided and peer 
tutoring resource 
recommended (for 
note-taking and 
anxiety).  

2nd study: Individual 
discussion sessions 

Required; Credit for completion 

Hodges et al. 
(2020) 

1,2,3 1-4; 9; Not specified Unclear None  Varied, some required for points, 
some for extra credit 
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Study Lovett (2013) 
protocol 

similarity* 

Implementation: 

# of wrappers;  
# of questions;  Pre-
/Post-Exam (or both) 

use 

Peer sharing SRL training 
inclusion 

Relevancy to grade 

Knight et al. 
(2022) 

1,2 (but did not 
claim exam 
wrapper 
methodology) 

6; 1-4; Both (quizzes) None None Extra credit, 1 point per post-survey, 
35% of students fully participated in 
post activities 

LaCallie et al. 
(2019) 

1,2,3 15-16; 13; Post 
(quizzes and 1st exam) 

None Video series and 
instruction on deep 
learning & study 
strategies 

Extra credit awarded based on 
completeness 

Mutambuki 
et al. (2020) 

1,2,3 2; 2; Post None Training in 
metacognition 
provided at 
beginning of course 
and reminders 
throughout 

Unclear 

Pate et al. 
(2019) 

1,2,3 4; 8; Post  Peer group 
conversations 
about missed 
items 

30-min intro to 
metacognition 
presented to all 
students 

Voluntary, structured, one-hour 
exam reviews outside of class, no 
credit 

Root Kustritz 
& Clarkson 
(2017) 

1,2,3,4 2; 9; Post 2 of 4 exams None None  Voluntary, in-class, credit unclear 
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Study Lovett (2013) 
protocol 

similarity* 

Implementation: 

# of wrappers;  
# of questions;  Pre-
/Post-Exam (or both) 

use 

Peer sharing SRL training 
inclusion 

Relevancy to grade 

Rosales et al. 
(2019) 

1,2,3  4; 3-5; Post (quizzes) None A syllabus handout 
on study tips was 
discussed in class 

In-class, credit unclear 

Sabel et al.  
(2017) 

1,2,3 3, 8-12, Post None 23% of students 
received 1:1 training 

Voluntary, credit unclear 

Soicher & 
Gurung 
(2017) 

1,2,3 3; 3; Post  None Unclear Voluntary, in-class, credit unclear 

Stephenson 
et al. (2017) 

1,2,3,4 1; Post 1 of 2 exams None Brief discussion 
when wrappers 
were returned 

Voluntary; extra credit awarded for 
low performers who completed the 
wrapper 

Swalve et al. 
(2021) 

1,2,3 3-7; 7; Both  

 

None Brief description of 
the goal at 
beginning of the 
course 

Voluntary, credit unclear 

Thompson 
(2012) 

1,2,3,4 (but 
returned earlier) 

2; 7; Post 2 of 7 exams After the second 
wrapper, in-class 
discussion time  

None In-class, credit unclear 
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Study Lovett (2013) 
protocol 

similarity* 

Implementation: 

# of wrappers;  
# of questions;  Pre-
/Post-Exam (or both) 

use 

Peer sharing SRL training 
inclusion 

Relevancy to grade 

Trogden & 
Royal (2019) 

2,3,4 4; 2; Post None Not formal, faculty 
“used metacognitive 
language” 

Each counted as a quiz score  

Zimmerman 
et al. (2011) 

1,2 4, 7-10, Post Encouraged to 
discuss with 
peers 

Extensive – teachers 
were pre-trained 
and modeled task, 
plus students 
engaged in SRL 
activities every 2 to 
3 sessions 

Voluntary, incentive points applied 
to quiz for corrected work 

*Met the protocol criteria described in Lovett (2013) of prompting assessment performance self-reflection on 1) preparation 
methods, 2) error evaluation for effectiveness and weakness, 3) future planning and goal-setting, as well as 4) returning the exam 
wrapper to the student just prior to the next exam and encouraging review of their previous work and adherence to their 
preparation plan.
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Appendix V: Summary of All 30 Qualifying Exam Wrapper Studies  
To use this table effectively, consider the following steps: 

● Familiarize yourself with the symbol key: The table uses symbols to indicate the direction and 
magnitude of the effects observed in each study. Improvement is denoted by ↑, improvement 
for only some groups by ⇀, and no improvement by ⟳. 

● Identify the context and method of each study: The table provides information about the 
subject area, sample size (when available), and research design employed in each study. This 
can help you assess the generalizability and reliability of the findings. 

● Review the results summary: For each study, the table presents a brief overview of the main 
findings, focusing on the impact of exam wrappers on performance, metacognition, self-
regulated learning, and other relevant outcomes. 

● Compare findings across studies: Look for patterns and inconsistencies in the results of 
different studies. Consider factors such as the context, method, and implementation of exam 
wrappers that may contribute to the observed effects. 

● Synthesize the information: Use the table to draw overall conclusions about the effectiveness of 
exam wrappers in higher education. Identify the strengths and limitations of the existing 
research and consider the implications for future practice and research. 
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Study Context Method Results Summary 

Andaya et al. 
(2017) 

Biology  

(N = 44) 

Mixed Methods – Parallel 
design with correlational 
quantitative analysis and 
descriptive qualitative 
elements 

⟳ Those with high quality scores on the wrapper had higher 
grades on Exam 1 & 2, but 2 was not higher than 1 (so no 
evidence of the wrapper impacting performance) 

Angell et al. (2024) Biology  

(N = 233) 

Quantitative - Quasi-
experimental 

  

⇀ Pre-exam assignment wrappers provided moderate exam 
score increases for students with lower incoming standardized 
test scores 

⟳ Exam score prediction accuracy was associated with 
incoming standardized test scores, not wrappers 

Butzlaff et al. 
(2018) 

Nursing  

(Intervention = 120) 

Qualitative – Descriptive ↑ Mean grade between the first and last exam (not 
statistically evaluated) 

↑ Use of more effective study strategies 

Butzler (2016) Gen Chem 

(Semester 1: N = 45, 
Semester 2: N = 45, 
Semester 3: N = 32, 
Semester 4-5: 75) 

Mixed Methods – 
Comparative, quantitative 
data included correlation 
analysis, while qualitative 
data was descriptive 

⇀ Top/bottom HS performers benefited most 

⟳ Overall achievement 

↑ Perception of wrappers assisting was high 

Chen et al. (2017) Statistics  

(Study 1: N = 178, 
Study 2: N = 203) 

Quantitative – Randomized 
control trials, separate and 
pooled analyses (No 
significant differences in 
groups on pre-intervention 
measures of motivation, 
importance, & confidence) 

↑ Final grades (4% increase overall and 8-10% increase after 2 
wrappers; no effect differences in sex, race, class standing, 
performance cohort, GPAa) 

↑ Self-reflection on learning score increased (Study 2 only, 
adapted 8-item metacognitive self-regulation subscale of 
MSLQb) 

↑ Affect toward the examsc 

↑ Perceived effectiveness of resource used 
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Study Context Method Results Summary 

⟳ Variety use of resources (Intervention group used fewer 
resources; Actual use of planned resources was needed for 
impact, but self-reports of plan quality and adherence was not 
correlated.) 

Chew et al. (2016) Engineering  

(N = 70) 

Mixed Methods – 
Quantitative data was 
analyzed using descriptive 
statistics and correlation 
analysis, while qualitative 
data was analyzed 
thematically 

⇀ Identification of a decrease in general mistakes on 1 
assignment was weakly correlated to exam performance 

↑ Planning, implementing strategies, confidence 

Colthorpe et al. 
(2017) 

Physiology Mixed Methods – Convergent 
Parallel Design with 
inferential statistics for 
quantitative data as well as 
inductive and deductive 
thematic analyses 

 ↑ Achievement 

 ↑ Use of high-quality learning strategies 

Craig et al. (2016) Computer science  

(N = 259) 

Quantitative – Randomized 
Control Trial 

⟳ Exam performance when question corrections were 
combined with 3 wrapper types (placebo, metacognitive, 
conceptual) 

Dang et al. (2018) Biology 

(N = 171) 

Mixed Methods -  
Parallel design with 
correlational quantitative 
analysis and descriptive 
qualitative elements 

↑ Exam score prediction accuracy, with fewer over-predictors, 
especially for lower-performing students (overprediction 
correlated to lower exam scores) 

⇀ Self-reported increased use in new study techniques by 85% 
of opt-in (n = 20) students and 45% reported grade 
improvement (others did not see change or did not mention it) 

 ⟳ Metacognition (MAIe) score did not correlate to exam 
performance) 

Davis (2021) Computer science and 
Software Engineering 

Mixed Methods –  ↑ Score on next exam, especially for low performing students 
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Study Context Method Results Summary 

(N = 59, 49 completed 
intervention) 

Descriptive ↑ Students self-reporting enacting their study enhancement 
plans 

Edlund (2020) Social psychology 

(Study 1: N = 84; Study 
2: N = 63, 28 
completed 
intervention) 

Quantitative -  

Study 1: Quasi-experimental 

Study 2: Randomized Control 
Trial 

↑ Score on next exam 

↑ Students considered the wrappers useful 

↑ Students who had high value scores on a critical thinking 
instrument benefited most from wrappers 

El Bojairami & 
Driscoll (2019) 

Engineering  

(N = 41) 

Qualitative - Descriptive ↑ Quality score on their second reflection was associated with 
↑ exam performance. 

Gezer- Templeton 
et al. (2017) 

Introductory Food 
Science (N = 100, 73 
completed 
intervention) 

Qualitative - Descriptive ⇀ Higher future exam scores for middling students. 

Grandoit et al. 
(2020) 

Organic chemistry 

(N = 176) 

Mixed Methods -  

Descriptive quantitative and 
thematic analysis for 
qualitative 

⟳ Students’ conceptual understandings and problem-solving 
ability  

⟳ By exam wrapper 4, 70% of students reported 
dissatisfaction with their course performance. Only 11% of 
students increased their study time, and only 25% increased 
their problem-solving time. 

Hartling (2022) Business  

(N = 67) 

Qualitative - Descriptive ↑ Exam score improvement (modest) for all, D and F students 
gained the most 

Havis (2019) Criminology 

(N = 74, Post-Only 
Wrapper Intervention 
= 22, Exam Autopsy 
Intervention = 23) 

Quantitative - Quasi-
experimental, interrupted 
time series design 

↑ Exam performance with exam autopsy model (which 
triangulates self, instructor, & peer feedback, not just post-
exam self-reflection wrappers) 
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Study Context Method Results Summary 

Hodges et al. 
(2020) 

STEM: Biology, 
Chemistry, Math 
[Physics for control]   

(N = 2,393, 
intervention = 1,613) 

Quantitative - Quasi-
experimental 

↑ Modest achievement gains 

⇀ Gains in overall GPA for men only 

⇀ Metacognition (via MAIe) increase only seen for non-first-
year students in the wrapper courses 

Knight et al. (2022) Genetics  

(N = 496) 

Mixed Methods - Descriptive 
Convergent Parallel Design 

⟳ Frequency of metacognitive responses over time was not 
predictive of grade increase 

⇀ Those who shift from overpredicting to matching or 
underpredicting performance had improved performance. 

LaCaille et al. 
(2019) 

Psychology  

(N = 244, intervention 
= 123) 

Quantitative - Quasi-
experimental  

↑ Moderately higher quiz and exam scores for students 
reporting higher use of wrappers 

⇀ Metacognition knowledge (MAIe) was higher than control, 
but not regulation 

↑ Competence (Perceived competence scale for learningf) 

↑ Students reported enjoying learning the material more 
strongly when using wrappers. 

Mutambuki et al. 
(2020) 

General Chemistry  

(N = 427, intervention 
= 239) 

Quantitative - Quasi-
experimental 

↑ Exam 3 and final scores, and lower withdrawal rates 

Pate et al. (2019) Pathophysiology for 
Professional level 
Pharmacy students  

(N = 88) 

Quantitative - Quasi-
experimental 

⟳ No exam score gains from ~1 wrapper; More of the lower-
performing students on Exam 1 participated 

Root Kustritz & 
Clarkson (2017) 

Professional level 
Veterinary students  

(N = 59) 

Quantitative - Quasi-
experimental 

  

⟳ Achievement differences with minimal wrapper 
participation 
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Study Context Method Results Summary 

Rosales et al. 
(2019) 

Organic Chemistry  

(N = 154, Intervention 
= 71) 

Quantitative - Quasi-
experimental, interrupted 
time series design 

↑ Final exam score 

↑ 1 specific item % correct on final exam   

↑ Course grades   

↑ Withdrawal (vs failure) rates 

⟳ Study strategies (active vs passive) 

Sabel et al. (2017) Biology 

(Quantitative: N = 88, 
Qualitative: N = 20) 

Mixed Methods – 

Convergent parallel design, 
quantitative data was 
analyzed using descriptive 
statistics and correlation 
analysis, while qualitative data 
was analyzed thematically 

↑ Use of previous enhanced exam answer keys as a study aid 
for future exams 

↑ Assignment scores with some use of keys 

⇀ Interviewed students, who received guidance on best use of 
keys, performed significantly better in the course and reported 
more metacognitive engagement 

Soicher & Gurung 
(2017) 

Psychology  

(N = 25-86) 

Quantitative - Quasi-
experimental 

⟳ Exam scores 

⟳ Metacognition (via MAIe) 

Stephenson et al. 
(2017) 

Computer Science  

(Study 1 N = 289, 
Study 2 N = 752) 

Quantitative - 

Study 1 = Quasi-
experimental, interrupted 
time series design 

Study 2 = Randomized control 
trial, plus open-ended survey 
items 

⟳ Final exam score 

↑ Students appreciated the wrappers and they reported 
increased use of active study strategies. 

Swalve et al. (2021) Biology 

(Intervention = 81) & 
Chemistry 

Quantitative - Quasi-
experimental, interrupted 
time series design 

⟳ No improvement in course grades in chemistry (3 wrappers) 

↓ Course grades in biology course (7 wrappers)  

⇀ Self-efficacy increased in chemistry, decreased in biology 
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Study Context Method Results Summary 

(Intervention = 64); 
Control N = unknown 

↓ Anxiety decreased in chemistry 

No information is provided on wrapper completion rates. 

Thompson (2012) Spanish 

(Study 1: N = 78, Study 
2: N = 35) 

Quantitative - Quasi-
experimental 

⟳ in achievement 

⇀ Self-Regulated Learning, only first-year students gained (via 
Metacognitive self-regulation subscale of MSLQb) 

Trogden & Royal 
(2019) 

STEM 

General Chemistry (N 
= 27), Organic 
Chemistry 
(Intervention = 26) 
Calculus (N = 83), 
Statistics (N = 32) 

Mixed Methods - Descriptive 
quantitative and thematic 
analysis for qualitative 

↑ Organic Chemistry II exam scores over the semester 

↑ SRL use amongst the study strategies listed 

↑ Metacognition (via MAIe) 

Zimmerman et al. 
(2011) 

Math 

(N = 496) 

Quantitative - 

Randomized Control Trial 

↑ Exam performance 

⇀ Exam performance was even greater for more frequent self-
reflectors 

↑ Accuracy in item confidence ratings 

↑ Pass rate on a standardized test 

Note: 
aGrade Point Average 

bMotivated Strategies for Learning Questionnaire (Pintrich et al., 1991) 
cAdapted from Smith & Ellsworth (1987) 
dAdapted from the Resource Questionnaire (Brown et al., 1996) 
eMetacognitive Awareness Inventory (Schraw & Dennison, 1994) 
fPerceived competence scale for learning (Williams & Deci, 1996) 
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