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Chapter One: Introduction
Educators attribute student learning and academic performance to many variables, and
current research is emphasizing students’ motivation and self-regulation as related and influential
factors in determining academic success (Acee & Weinstein, 2010; Kitsantas & Zimmerman,
2009; Liu, Wang, Kee, Koh, Lim, & Chua, 2014; Musu-Gillette, Wigfield, Harring, & Eccles,
2015; Shell & Husman, 2008; Wang, Chow, Degol, & Eccles, 2016; Wolters & Benzon, 2013;
Wolters & Hussain, 2015; Zimmerman & Kitsantas, 2007 & 2014). The expectancy-value theory
of motivation is commonly used in these studies, and key elements of the theory as well as selfregulation appear to be malleable based on individual experiences (Johnson, Edwards, & Dai,
2014; Musu-Gillette et al., 2015; Phan, 2013 & 2014; Schindler, Reinhard, & Dickhäuser, 2016).
Additionally, research suggests that the relationships among expectancy, subjective task value,
and self-regulation should be considered when attempting to explain college students’ selfregulated learning strategies and academic performance (Acee & Weinstein, 2010; Kitsantas &
Zimmerman, 2009; Paulsen & Feldman, 2005; Pintrich & DeGroot, 1990; Rodriquez, RomeroCanyas, Mangels, & Higgins, 2013; Shell & Husman, 2008; Wolters & Benzon, 2013; Wolters
& Hussain, 2015; Wolters, Shirley, & Pintrich, 1996). It has been demonstrated that college
students are more likely to be academically successful if they use learning strategies that are
supported by memory and brain research, and the efficacious nature of these strategies promotes
consistency in studying and academic performance (Brown, Roediger, & McDaniel, 2014;
Dunlosky, Rawson, Marsh, Nathan, & Willingham, 2013; Karpicke, 2012; Pastotter, Schicker,
Niedernhuber, & Bauml, 2011).
One validated learning strategy that is applicable in this field of inquiry is practice
testing, sometimes called retrieval practice. The benefits of this approach to self-regulated
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learning are centered on the promotion of memory retrieval processes that increase encoding
specificity and facilitate the long-term retention of information (Brown et al., 2014; Dunlosky et
al., 2013; Karpicke & Roediger, 2008; Rawson & Dunlosky, 2011 & 2012). Practice testing
requires the learner to create and answer test questions, use elaborative rehearsal, engage active
memory retrieval processes, and often induces the natural use of spaced practice while studying.
The latter is preferable to massed practice because it effectively engages memory retrieval
processes and increases the likelihood that students will retain information longer (Cepeda, Vul,
Rohrer, Wixted, & Pashler, 2008; Karpicke, Butler, & Roediger, 2009; Kornell, Hays, & Bjork,
2009; Toppino & Cohen, 2010). Based on the collective research in these fields, the focus of this
study was on the intersection of applications of motivation and self-regulated learning strategies
on students’ academic behaviors and outcomes.
Self-Regulation
Learners’ ability to self-regulate has been measured and examined through various
lenses, as theories have emerged that focus on: metacognitive strategies and resource
management (Pintrich, 1999), the influence of emotions, (McCann & Garcia, 1999), and socialcognitive theory including self-efficacy (Bandura, 1991; Zimmerman, 2000 & 2002).
Zimmerman (2002) built on Bandura’s (1986 & 1991) social cognitive theory and defined selfregulation as a self-directed process that allows learners to transform mental abilities into
academic skills. His model has three phases: forethought (prior to the task), performance (during
the task), and self-reflection (after the task). The cyclical nature of this model explains and
promotes changes in students’ behavior and willingness to engage in academic tasks or utilize
effective learning strategies (Dunlosky et al., 2013; Pintrich, 2004; Weinstein, Acee, & Jung,
2011; Zimmerman, 2000 & 2002; Zimmerman & Kitsantas, 2007 & 2014).
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According to the model, the forethought phase occurs prior to the learner engaging in an
academic task, and it includes two main classes: task analysis and self-motivation (Zimmerman,
2000 & 2002). Task analysis involves goal setting and strategic planning, and self-motivation
includes self-efficacy and outcome expectations. Research indicates that assessments (e.g.,
course homework or assignments) and individual perceptions of importance (i.e., value) can have
a positive impact on students’ academic performance, planning and goal-setting, and selection
and use of learning strategies (Zimmerman & Kitsantas, 2005; Cleary & Chen, 2009).
The performance phase occurs as the learner is engaged in an academic task, and it
includes two main classes: self-control and self-observation (Zimmerman, 2002). In order to
demonstrate self-control, the learner needs to follow-through and use the strategies that were
identified in the forethought phase. Self-observation involves monitoring one’s own behavior
and/or recording events related to the task or learning event (Zimmerman, 2000 & 2002).
Research indicates that self-control is a construct that can be used as a predictor for student
performance and is independent from self-discipline (Zimmerman & Kitsantas, 2014).
Additionally, the developmental process of self-regulation has been shown to be more effective
as a whole than any of its parts (or phases) on their own, and self-monitoring in particular seems
to help facilitate this process (Cleary & Zimmerman, 2001; Kitsantas, Zimmerman, & Cleary,
2000).
The self-reflection phase occurs after the task is complete, and it includes two main
classes: self-judgment and self-reaction (Zimmerman, 2002). These components require the
learner to self-evaluate and make causal attributions about their performance and ability to
regulate (Zimmerman, 2000 & 2002). Research indicates that teaching students to evaluate using
specific correction strategies (e.g., rubric or checklist) can facilitate stronger self-evaluation and
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enhance academic performance, and asking students to reflect immediately after completing a
task (i.e., rating their performance satisfaction) improves their ability to self-regulate as it
informs their development in all three phases of the model (Cleary & Zimmerman, 2001;
Ramdass & Zimmerman, 2008).
These three phases and the key classes (or components) of self-regulation are often
measured in a domain-specific manner, as emphasis tends to be placed on specific academic
tasks or settings as opposed to an individual’s general ability to self-regulate (Zimmerman, 2000
& 2002; Zimmerman & Kitsantas, 2007 & 2014). Many factors influence the self-regulatory
process and are critical elements (i.e., classes) within each of the three phases of self-regulation.
These include: self-motivation, strategic planning, self-efficacy, self-observation, self-control,
and self-judgment (Zimmerman, 2000 & 2002). Self-regulation is generally considered to be
strongly connected to motivation, specifically factors related to expectancy and task value, and
students’ ability to self-regulate is strongly connected to their academic performance.
Expectancy-Value Theory of Achievement Motivation
The notion of expectancy-value theory was first successfully researched by Atkinson
(1957), and he suggested that students’ estimated probability of success impacts their effort and
performance on a task. General motivation was said to be the product of motive (towards a
specific task), incentive, and expectancy for success (Atkinson, 1957). This seminal work led to
other studies that worked to more clearly define both expectancy and value as independent
constructs and key factors that influence achievement-related choices (Battle, 1965; Butterfield,
1964; Crandall, Katkovsky, & Preston, 1962; Feather, 1979; Klitzner & Anderson, 1977; Rotter,
1966; Rotter & Mulry, 1965). The current model of expectancy-value theory was developed by
Eccles (2005) and originated with the work of Eccles, Adler, Futterman, Goff, Koczala, Meece,
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and Midgley (1983). The majority of this early research was on children and adolescents (Eccles
et al., 1983; Eccles & Wigfield, 1995 & 2000; Wigfield & Eccles, 2000), but recent application
of the model has focused on late adolescents and college students (Acee & Weinstein, 2010;
Eccles, 2005; Feldman & Kubota, 2015; Musu-Gillette et al., 2015; Schindler et al., 2016; Wang
et al., 2016). According to the model, an individual is more motivated to engage in a task if they
have a high level of expectancy for success and the task is considered to be valuable to them
(Eccles, 2005; Eccles & Wigfield, 2002).
Expectancy, in the most recent model, is defined as the degree to which an individual
believes that they will be successful in completing a given task (Eccles, 2005). Self-efficacy and
control of learning beliefs are commonly considered to be primary subcomponents of expectancy
(Eccles, 2005; Eccles & Wigfield, 2002; Pintrich, Smith, Garcia, & McKeachie, 1993; Wigfield
& Eccles, 2000), and there are many domain-specific (i.e., related to an isolated task or setting,
or not general) factors that influence expectancy. These factors are self-schematas, short and
long-term goals, self-concept of ability, self-efficacy, self-perception of task demands, and selfperception of the individual’s setting or environment. Eccles (2005) states that these factors are
driven by social and cultural norms, stereotypes, prior experiences, and individual environments.
Current research also suggests that certainty can be considered as an independent construct, and
that it might be an important subcomponent of expectancy (Schindler et al., 2016). Additionally,
recent studies indicate that expectancy is strongly and positively related to college students’
academic performance and achievement-related choices (Brouwer, Jansen, Hofman, & Flache,
2016; Feldman & Kubota, 2015; Johnson et al., 2014; Ling-yee, 2011; Musu-Gillette et al., 2015;
Phan, 2013 & 2014; Schindler et al., 2016).
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Eccles (2005) defined task value through the lens of four primary factors: interest (or
enjoyment) value, attainment value, utility value, and cost. She stated that an individual’s
motivation to engage in a certain task is strongly influenced by its perceived importance, utility,
the amount of time and effort that will be required to complete it, and the value that the
individual places on successfully completing it. The model proposes that these components of
task value are influenced by our affective memories (a self-reflective component), personal and
academic goals, and individual experiences (Eccles, 2005; Eccles & Wigfield, 2002).
Additionally, the causal attributions that a person makes (related to a specific outcome) combine
with their perceived locus of control in order to inform task value as well as expectation for
success in the future (Eccles, 2005; Eccles & Wigfield, 2002; Weiner, 1985; Wigfield & Eccles,
2000). Thus, this model is cyclical in nature, as current outcomes and experiences ultimately
influence our motivation pertaining to future academic choices and performance (Eccles, 2005).
As researchers apply expectancy-value theory to postsecondary settings, a couple of key
trends are emerging. First, it is becoming clear that both expectancy and task value are malleable
and can change over short periods of time. Research indicates that students are susceptible to
changes in both expectancy and task value, or related factors, and that this occurs based on
individual experiences and settings (Brouwer et al., 2016; Feldman & Kubota, 2015; Johnson et
al., 2014; Ling-yee, 2011; Musu-Gillette et al., 2015; Phan, 2013 & 2014; Schindler et al., 2016).
Additionally, recent studies also show that expectancy and task value have a positive and
significant impact on college students’ academic choices and performance (Brouwer et al., 2016;
Dong, Stupinsky, Obade, Gerszewski, & Ruthig, 2015; Feldman & Kubota, 2015; Ling-yee,
2011; Musu-Gillette et al., 2015).
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There is a line of research that investigates the relationship among factors connected to
expectancy-value theory and self-regulation, and the two appear to be strongly intertwined and
include reciprocal factors (i.e., self-efficacy) that are predictive of students’ achievement-related
choices and outcomes. Findings that emanate from these studies indicate that students who are
highly motivated and demonstrate better self-regulated learning abilities tend to choose more
appropriate and effective learning strategies, actually use those strategies, and perform better on
academic tasks or assessments (Acee & Weinstein, 2010; Kitsantas & Zimmerman, 2009;
Rodriquez et al., 2013; Shell & Husman, 2008; Wolters & Benzon, 2013; Wolters & Hussain,
2015). Additionally, it appears that these motivational constructs and self-regulation influence
each other, setting the stage for research manipulations and/or instructional interventions on
college campuses (Dong et al., 2015; Kitsantas & Zimmerman, 2009; Liu et al., 2014; Shell &
Husman, 2008; Wolters & Benzon, 2013; Wolters & Hussian, 2015).
Practice Testing
When a student uses practice testing as a learning or study strategy, they are engaging in
multiple processes and tasks by repeatedly quizzing themselves over the material as opposed to
simply rereading notes or using other common (and generally ineffective) strategies (Dunlosky et
al., 2013; Karpicke et al., 2009). Practice testing has four main components: it requires the
student to create testing materials based on the content that is being covered, uses elaborative
rehearsal, engages key memory retrieval processes, and is optimized when the learner uses a
spaced practice approach (Dunlosky et al., 2013; Karpicke & Roediger, 2008; Rawson &
Dunlosky, 2011 & 2012).
The creation of testing materials requires the individual to summarize and organize
information effectively (Dunlosky et al., 2013; Karpicke, 2012). Research indicates that the
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development of testing materials facilitates the retention of information because it optimizes
memory processes by weeding out unnecessary information (Lehto, 1996; Rawson & Dunlosky,
2012; Weinstein et al., 2011). Elaborative rehearsal includes strategies that are generally
considered to be active in nature; these types of strategies require the learner to make the content
meaningful or applicable in some way by “elaborating” on basic definitions or concepts. This, in
turn, promotes critical thinking and deeper understanding of the content (Karpicke, 2012;
Weinstein et al., 2011). Research indicates that the use of elaborative rehearsal strategies (i.e.,
mnemonics or self-generated verbal rehearsals) encourages deeper processing of the content as
well as greater understanding and, ultimately, better performance on assessments related to the
content that has been studied (Cox, Ornstein, Naus, Maxfield, & Zimler, 1989; Karpicke, 2012;
Simpson, Olejnik, Tam, & Supattathum, 1994). Additionally, it appears that these strategies can
promote transfer of information across contexts (Butler, 2010).
Another reason that practice testing is an effective learning strategy is because it engages
key memory retrieval processes; research indicates that continually asking the brain to “retrieve”
information facilitates stronger encoding and helps solidify the information into long-term
memory (Karpicke & Roediger, 2008; Kornell et al., 2009; Pastotter et al., 2011; Smith &
Karpicke, 2014). This approach is in contrast to many common educational practices, as both
instructors and students alike tend to underutilize this type of strategy for various reasons
(Dunlosky et al., 2013; Karpicke et al., 2009). The effect of engaging optimal memory retrieval
processes is strengthened when the learner adopts a spaced practice approach, as this is generally
considered to be an essential component in the use of practice testing as a study strategy (Cepeda
et al., 2008; Pastotter et al., 2011; Rawson & Dunlosky, 2011; Smith & Karpicke, 2014). Spaced
practice involves the learner studying the material consistently over a period of time, as opposed

9

to studying in one large chunk (also known as massed practice). Research indicates that this type
of practice is preferable over massed practice with multiple types of learning strategies (Toppino
& Cohen, 2010), but that it seems to be particularly effective with practice testing (or retrieval
practice; Kornell et al., 2009; Rawson & Dunlosky, 2011). These studies also found that
struggling with information early in the learning process, or even “forgetting” it for a brief
period, can actually facilitate long-term retention of information when practice testing is used
with a spaced practice approach.
Rationale for the Study
The proposed study aimed to develop a replicable, targeted motivational intervention that
informs the research as it pertains to the relationships among motivation, self-regulated learning
strategies, and academic performance in undergraduate college students. Most importantly, while
this study emphasized a single study strategy (practice testing) for experimental purposes, the
overarching goal was to develop a rationale for using motivational interventions in order to
increase students’ ability to self-regulate and their selection and use of active learning strategies.
This approach can potentially be used broadly at the institutional level in the development of
programs and curriculum, or it can be incorporated into assignments or projects by instructors in
their courses.
Self-Regulated Learning Strategies
Practice testing was chosen as the self-regulated learning strategy for a specific reason; it
incorporates crucial elements of self-regulation and research-supported learning strategies. In
order to effectively utilize this learning strategy, one must have a specific goal in mind, selfmonitor consistently and effectively, and be willing to self-evaluate. Thus, it incorporates all
three phases of Zimmerman’s (2002) self-regulation model. As they engage in the use of practice
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testing, students experienced an increase in self-efficacy (i.e., self-motivation), and this is a
critical element of the forethought phase. In order to properly use practice testing, they also
exercised self-control (measured by a study log), and this takes place during the performance
phase. Finally, students engaged in self-reflection while they were using practice testing, as both
self-judgment and self-reaction occurred during this process (measured at a follow-up session).
The combination of these elements produced a strong self-regulated learning component to this
study, as participants were taught these concepts in addition to those in the manipulation groups
that learned about the process and efficacy of practice testing.
Motivational Manipulation
It was anticipated that, for many students in the manipulation groups, adopting and using
practice testing as a learning strategy required a paradigm shift and adaptation of their typical
approach to studying (Dunlosky et al., 2013; Karpicke et al., 2009). Because of this
phenomenon, student motivation needed to be carefully considered and was therefore included as
a manipulating variable. As students experienced the process of early struggles transforming into
noticeable gains using practice testing, it was believed that they would begin to attribute their
success on the target assessment to internal, controllable, and stable causes. Basically, it was
expected that they would learn to expect success and view the task (e.g., a chosen target
assessment) as less difficult. This was also supposed to develop expectancy due to shifts in
causal attributions, increases in self-concept of abilities and self-efficacy, and a decrease in the
perception of the difficulty of the task with subsequent retrieval practice.
Given that the task in this study was (theoretically) already valued because it was a selfselected target assessment, participants’ subjective task value should have been relatively high
when considering the likely perception that the perceived cost is acceptable and the fact that
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utility value is present. Thus, engaging students in the use of practice testing at the outset was
considered to be critical, and that is why the manipulation was motivational in nature. It was
generally hypothesized that teaching the participants in the manipulation conditions about
practice testing, how to use it, and why it is effective would promote increased use of the
strategy, more overall studying, an increase in the number of study sessions (i.e., spaced
practice), greater satisfaction with their preparation and performance, and a better score on the
target assessment.
Current Study
This study investigated the trend in research that has focused on the connections among
expectation of success, subjective task value, and self-regulation. Ultimately, the primary goal
was to examine whether training students on how to use an active learning strategy and a
motivational manipulation can have a positive impact on their self-regulated learning strategies
and academic performance. Based on theoretical support, this study operated under the premise
that college students need to be taught active learning strategies and understand why they are
effective. Additionally, it was hypothesized that they must be motivated in order to be willing to
use these types of learning strategies. Simply put, teaching students these strategies is not
enough. Therefore, the study emphasized both the teaching of and motivation to use active
learning strategies (e.g., practice testing).
A replicable, targeted motivational intervention was developed and tested, and it built on
the established relationships among motivation, self-regulation, and college students’ use of
active learning strategies. This study emphasized a single strategy (practice testing) for
manipulation purposes, but the primary goal was to develop a rationale for using motivational
interventions in order to increase students’ ability to self-regulate, study behaviors, satisfaction,
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and their selection and use of effective learning strategies. This approach can be applied broadly
at the institutional level in the development of programs and curriculum, or it can be
incorporated into courses by instructors. The particular design of this study meaningfully informs
future research in these fields, has application in college classrooms, and encourages the
reconsideration of curricular design.
Research Questions and Hypotheses
There were three groups (or conditions) in this study: a control group that did not receive
training on practice testing or the motivational manipulation, a manipulation group that received
training (only) on practice testing, and a second manipulation group that received both practice
testing training and a motivational manipulation. Five specific research questions were addressed
by this design, and each was accompanied by a hypothesis based on empirical evidence.
Research question #1: Do students in the training only group and manipulation group
study more frequently than students in the control group?


It was hypothesized that students in both experimental conditions would report
more study sessions and a longer overall study time than control group students,
and that those in the motivational manipulation condition would report more
studying than those who just received the training.

Research question #2: Do students in the training only group and manipulation group
report higher satisfaction (than the control group) with their preparation for, and
performance on, a self-selected target assessment?


It was hypothesized that students in both experimental conditions would report
higher satisfaction on both dependent variables, and that those in the motivational
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manipulation condition would report more satisfaction with their chosen learning
strategies.
Research question #3: Does experimental group membership impact differential changes
in self-efficacy for learning from Phase One to Phase Two?


It was hypothesized that those in the motivational manipulation condition would
experience a significant increase in self-efficacy for learning (self-regulation), but
that the other two groups would not experience a significant increase.

Research question #4: Does the inclusion of a motivational manipulation influence
participants’ use of practice testing or perception of the efficacy of practice testing?


It was hypothesized that the manipulation group would be more motivated at
Phase One and that both groups would increase in their motivation to use practice
testing at the Phase Two session.

Research question #5: Do students who participate in a practice testing training or
motivational manipulation session outperform control group participants in immediate or
long-term tests of retention of provided expository text content?


It was hypothesized that participants in the motivational manipulation condition
would outscore those in the training only condition on the follow-up posttest, and
that both of these groups would perform better than the Control Group on both the
immediate and follow-up posttests.
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Chapter Two: Literature Review
Colleges and universities strive to provide educational environments that foster positive
outcomes for students, and there are countless issues that require attention, intervention, and
funding. Typically, graduation and retention rates are a high priority, and they have been linked
to student motivation and academic performance (Friedman & Mandel, 2010; Morales, 2014;
Musu-Gillette et al., 2015). Common concerns pertain to college students’ self-regulatory skills
and use of learning strategies, and research indicates that students typically do not choose
effective strategies or use them wisely (Dunlosky et al., 2013). Their ability to self-regulate has
been shown to positively impact academic preparation and performance (Butler, 1998; Pintrich
& DeGroot, 1990; Schunk, 1999; Weinstein et al., 2011; Wolters & Hussain, 2015; Zimmerman
& Kitsantas, 2005, 2007, & 2014), so emphasis should be placed on methods that have been
shown to be impactful and appealing. Studies have found that college students’ ability to selfregulate and use effective learning strategies can change, with motivation serving as a critical
component to these adaptations (Acee & Weinstein, 2010; Kitsantas & Zimmerman, 2009;
Schindler et al., 2016; Wolters, 1998; Wolters & Hussain, 2015; Zimmerman & Kitsantas, 2007).
The expectancy-value theory of motivation has been developing since the 1950’s, and
much of the early research related to expectancy and task value was conducted on college
students (Atkinson, 1957, Battle, 1965; Butterfield, 1964; Klitzner & Anderson, 1977; Rotter &
Mulry, 1965). Many of the studies that were used to establish the current model of expectancyvalue theory were primarily conducted by Eccles and colleagues on children and adolescents
(Eccles et al., 1983; Eccles & Wigfield, 1995 & 2002; Wigfield, 1994), but recent studies have
again emphasized applying components of this model to the undergraduate college student
population’s ability to achieve in academic settings (Acee & Weinstein, 2010; Feldman &
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Kubota, 2015; Musu-Gillette et al., 2015; Paulsen & Feldman, 2005; Phan, 2013 & 2014;
Wolters, 1998; Wolters & Hussain, 2015). While many studies have focused on domainspecificity (i.e., specific academic subjects or settings), other research has demonstrated that both
general and domain-specific expectancy-value levels in college students can change over both
short and long periods of time (Johnson et al., 2014; Musu-Gillette et al., 2015; Phan, 2013 &
2014; Schindler et al., 2016). The apparent malleability of these constructs during late
adolescence and early adulthood suggests that college students can be responsive to motivational
interventions.
The relationship between motivation and self-regulation should be measured and
analyzed when trying to understand issues related to academic achievement in college students
(Dong et al., 2015; Kitsantas & Zimmerman, 2009; Liu et al., 2014; McCann & Garcia, 1999;
McCann & Turner, 2004; Paulsen & Feldman, 2005; Shell & Husman, 2008; Wolters, 1998;
Wolters & Benzon, 2013; Wolters & Hussian, 2015). Of course, it is necessary to control for
individual ability, and that is why studies commonly include student grade-point average (GPA)
or even Scholastic Aptitude Test (SAT) scores from high school. However, individual ability
does not account for all learning or performance; researchers must determine the constructs that
are most susceptible to change and thus likely to be affected by educational and academic
interventions. Furthermore, college students are more likely to self-regulate and achieve if they
use learning strategies that have been shown to promote long-term retention of information
(Brown et al., 2014; Dunlosky et al., 2013; Karpicke, 2012; Pastotter et al., 2011; Zimmerman,
Boekarts, Pintrich, & Zeidner, 2000; Zimmerman & Kitsantas, 2007 & 2014).
Additionally, emphasis should be placed on teaching efficacious learning strategies, and
those which engage memory processes most effectively do not seem to be receiving enough
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attention in terms of their application on college campuses (Dunlosky et al., 2013; Karpicke,
2012; Smith & Karpicke, 2014; Toppino & Cohen, 2010). Ultimately, practice testing serves as a
strategy that incorporates multiple components of self-regulated learning and has been shown to
improve both self-regulation and academic performance in a range of academic content areas and
settings (Brown et al., 2014; Dunlosky et al., 2013; Karpicke & Roediger, 2008; Rawson &
Dunlosky, 2011 & 2012; Toppino & Cohen, 2010). Manipulation studies that combine
motivation, self-regulation, and practice testing are needed as they could provide meaningful
insight regarding intervention ideas that prioritize long-term retention of information and
promote academic achievement.
This review of literature will clearly define and explain the relationships among the
Eccles (2005) expectancy-value theory of motivation, the Zimmerman (2002) model of selfregulation, and the use of practice testing as a learning strategy. College students’ academic
preparation and performance are strongly connected to their ability to self-regulate and
appropriately utilize effective learning strategies, and motivation is a critical factor in developing
these types of skills. Studies have found that both motivation and self-regulation can change or
be improved in college students, and their findings demonstrate the potential benefit of using a
motivational manipulation when attempting to engage this population in key self-regulated
learning strategies (e.g., practice testing). Ultimately, this literature review will establish a clear
rationale for an intervention that reaches college students on a more personal level (i.e.,
motivation) in order to facilitate their acceptance of effective learning strategies that might be
either new to them or outside of their comfort zone.
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Self-Regulation
Zimmerman (2002) defined self-regulation as, “the self-directive process by which
learners transform their mental abilities into academic skills” (p. 65). Therefore, first and
foremost, the self-regulated learner is active, not passive, and engages in learning activities
intentionally as opposed to merely experiencing them through teacher-led instructional practices.
Self-regulation refers to thoughts, feelings, and behaviors that are generated by the individual
and are related to meeting specific goals or benchmarks (Zimmerman, 2000). However, selfregulatory behaviors and cognitions are also greatly influenced by motivational factors such as
self-efficacy, causal attributions, and task value (Bandura, 1991; Boekarts, Otten, & Voeten,
2003; Pintrich, 1999 & 2004). Students’ ability to self-regulate has been explained in various
ways, ranging from a focus on metacognitive processes (Pintrich, 1999) to the role of emotions
in self-regulation (McCann & Garcia, 1999) to an emphasis rooted in social cognitive theory
(Bandura, 1986 & 1991; Zimmerman, 2000 & 2002). While each is different, these approaches
share commonalities and researchers have come together on certain points; self-regulation is
generally viewed as a cyclical process, self-regulation tends to promote the selection and use of
better learning strategies, and learners who self-regulate effectively experience better academic
and behavioral outcomes (Zimmerman et al., 2000).
Development of Self-Regulation Theory
Bandura (1986) stated that self-efficacy, as an independent construct, can be used to
predict and explain many different types of behaviors and outcomes in students. In explaining
social cognitive theory, he provided a theory of causation known as triadic reciprocal
determinism. This phenomenon indicates that behavior, cognition, and the environment interact
with one another and influence human behavior and cognition. In other words, these factors can
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all influence one another, but he stated that this does not have to occur simultaneously or with
equal severity (Bandura, 1986). This piece greatly influenced future research related to selfregulation because it stated that our environment plays a key role in our thoughts and behaviors,
and this was a significant break from other (past) schools of thought in the field of psychology.
Additionally, Bandura’s (1977 & 1986) work on self-efficacy set the stage for research that
considers the relationship between motivational variables and self-regulated learning.
In 1988, Ames and Archer examined goal orientations and the use of self-regulated
learning strategies in high school students. Participants were taken from core content classes (e.g.
math, science, English, social studies) and completed questionnaires related to goal orientation,
use of self-regulated learning strategies (e.g., strategic planning, self-monitoring), causal
attributions for academic performance in class, and their preference as it pertains to task
difficulty. Findings tied course mastery goals (as perceived by the student) to students’ use of
learning strategies, and the authors suggested that students were more likely to regulate their
academic behavior (i.e., study behaviors) when a clear goal had been set and it required the
student to truly focus only on learning the information (as opposed to a performance goal).
Results also demonstrated that participants were more likely to view effort and success as
connected if they demonstrated an ability to use self-regulated learning strategies more
consistently (Ames & Archer, 1988). This study addressed the cyclical nature of self-regulated
learning, and it also helped to support the notion that social cognitive factors have an impact on
our ability to self-regulate consistently.
Pintrich and DeGroot (1990) conducted a correlational study on self-regulation,
motivation, and academic performance in middle school students. Participants completed selfreport measures on self-efficacy, intrinsic value, test anxiety, self-regulation, and the use of
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learning strategies. Performance on classroom assignments (i.e., science and English) was also
included in the analysis. Regression analyses indicated that self-regulation, self-efficacy, and test
anxiety were the biggest predictors of academic performance and learning strategy use, with the
authors focusing most heavily on the relationships among self-efficacy, self-regulation, and
academic performance (Pintrich & DeGroot, 1990). While this study helped to establish
discussion about the relationship between students’ ability to self-regulate and their use of
learning strategies, it also demonstrated significant relationships between these constructs and
self-efficacy. Thus, a reciprocal pattern was evident; self-regulation was clearly important to
student performance and vice-versa, but key motivational variables were shown to be related to
that process.
In 1991, Bandura wrote about the relationship between social cognitive theory (with an
emphasis on self-efficacy) and self-regulation. He stated that there are three principal
subfunctions of self-regulation: self-observation, judgmental processes, and self-reaction. Selfmonitoring was said to include both determinants and effects of our behavior, and that this is
critical to future decision-making in similar situations. One’s ability to judge their own behavior
was said to include their personal standards (based on experience) and environmental differences
or circumstances, including valuation of activities and comparisons against norms or other
individuals. Finally, self-reaction was explained as an emotional component (i.e., satisfaction)
that focuses on evaluative (i.e., positive and negative) and tangible (i.e., rewarding and
punishing) self-reactions. Bandura (1991) also explained that self-regulation encompasses selfefficacy, and this was considered a crucial point because self-efficacy had been shown to
influence motivation, actions, thoughts, and behaviors across a variety of contexts and actions.
Comparisons were made between moral conduct and achievement (or academic) settings, and he
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stated that the primary differences were that, as it pertains to situations involving moral conduct,
judgments are more varied and complex and that emotional (or affective) self-reactions are more
intense (Bandura, 1991). This argument clearly reverberated throughout the field, as Bandura
was making several claims about self-regulation; he was saying that it is cyclical, partially
dependent on our environment (making it malleable), strongly connected to self-efficacy, and
essentially intertwined with motivational variables such as attribution and value.
Zimmerman & Kitsantas (1997) studied self-regulatory processes (i.e., self-monitoring
via recording and goal setting) in high school females. Participants were attempting to acquire a
complex, previously unlearned motor skill (dart throwing). There were three conditions, and
participants did one of the following: focused on only process goals, focused on only outcome
goals, or focused on developmentally shifting from process to outcome goals. Results indicated
that participants who focused on the latter performed better than the other two groups, and these
individuals also demonstrated better self-reactions, perceptions of self-efficacy, and intrinsic
interest in dart throwing. Additionally, they found that recording (a form of self-monitoring)
enhanced performance, self-efficacy, and self-reaction beliefs (Zimmerman & Kitsantas, 1997).
These findings supported a cyclical process in self-regulation, but also indicated that the
developmental processes involved in self-regulation promote better outcomes than any one
component of self-regulation, such as focusing on processes or outcomes only.
Butler (1998) investigated the efficacy of tutoring (instruction) that was designed to
promote self-regulatory processes (i.e., strategic planning, self-evaluation, use of learning
strategies). Participants were college students with learning disabilities, and this mixed-methods
research involved both qualitative measures (a case study) and the use of a repeated measures
(pretest and posttest) design. They were provided with individualized tutoring related to self-
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regulatory skills for two to three hours per week during one semester. Both qualitative and
quantitative results revealed consistent improvements over time in students' metacognitive
knowledge about key processes in self-regulation, perceptions of self-efficacy with specific
tasks, patterns shown in causal attributions, performance on specific tasks, and strategic
approaches. Results also indicated that participants were able to transfer strategic approaches
(such as planning, self-evaluation, or the use of learning strategies) across contexts and tasks
once they had been taught and practiced (Butler, 1998). These findings suggested that selfregulatory skills can improve with practice and supported previous findings which demonstrated
that there are significant relationships among self-regulation, self-efficacy, attributions, and
academic performance.
Pintrich (1999) conducted a meta-analysis of studies using and testing the Motivated
Strategies for Learning Questionnaire (MSLQ) and explained, from his perspective, the role of
motivation in promoting and sustaining self-regulatory behaviors. The MSLQ evaluates
motivational variables and students’ use of learning strategies, and it is comprised of five
motivational and nine learning strategies subscales, including one for self-regulation. In this
article, he examined and wrote about self-efficacy (as a subcomponent of expectancy) and task
value and their relationship with learning strategies (i.e., rehearsal, elaboration, and organization)
and self-regulated learning outcomes (i.e., use of self-regulation strategies and performance).
Findings indicated strong relationships between self-efficacy and self-regulation in students
ranging from middle school to college. Results also showed that students who self-regulate
effectively were more likely to use effective study strategies and demonstrated a greater desire to
learn the material being taught to them in a given academic setting. This, of course, led to better
academic performance both on individual assessments and in courses. Results were similar (to
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self-efficacy) for task value, but task value was also strongly correlated with the use of
monitoring strategies in all age groups (Pintrich, 1999). He stated that the findings from these
studies clearly indicated the importance of self-regulation to student success, but also supported
the relationship between certain motivational variables and self-regulation.
In 2004, Pintrich wrote about four phases that he believed were to be representative of
self-regulated learning. He acknowledged the Zimmerman (2002) model and stated, “The four
phases are processes that many models of self-regulation share (e.g., Zimmerman) and reflect
goal-setting, monitoring, control, and regulation processes. Of course, not all academic learning
follows these phases as there are many occasions for students to learn academic material in more
tacit or implicit or unintentional ways without self-regulating their learning in such an explicit
manner as suggested in the model” (Pintrich, 2004, p. 389). Phase one was described as planning
and goal setting, phase two involved monitoring of metacognitive processes, phase three
included efforts to control and regulate our behavior, and phase four included self-reaction and
self-reflection. He described these phases as sequential, but also said that there might be
situations that allow for certain phases to occur out of order because it is common for them to
occur simultaneously (or too quickly to be measured accurately) during learning tasks (Pintrich,
2004). Finally, this article discussed motivation and affect, and acknowledged the relationships
among self-efficacy, perceptions of task difficulty, task value, the selection and use of learning
strategies, and the self-regulation processes included in his model.
This review will emphasize the Zimmerman (2002) model of self-regulation because it is
commonly used in current research for a number of reasons: it builds on Bandura’s (1986) social
cognitive theory, accounts for individual differences in environment and experiences, and
acknowledges the relationship between key motivational factors and self-regulatory processes.
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The cyclical nature of this model makes it practical for use in the academic arena and is
supported by research that ties its’ main components to brain functionality and key memory
processes (Blair & Ursache, 2011). Finally, the Zimmerman (2002) model is clear about its
incorporation of motivational factors (i.e., self-efficacy) and this aligns with other current
research in that regard.
Zimmerman’s Model of Self-Regulation
Self-regulation can be defined as a self-directed process where students transform
cognitive processes into specific behaviors, and research indicates that these processes are
connected to key executive functions in the prefrontal cortex which control skills that are used in
academic settings (Blair & Ursache, 2011; Zimmerman, 2000 & 2002). Recent studies that
examine self-regulation typically emphasize academic activities that are domain-specific (e.g.,
specific courses) and students’ ability to engage in specific tasks using elements from the three
phases of the Zimmerman (2002) model of cognitive self-regulation. These three phases are:
forethought (prior to the learning task), performance (during the learning task), and selfreflection (after the learning task; Zimmerman, 2000 & 2002; Zimmerman et al., 2000). This
approach to studying how we learn purports that students need to be proactive learners, as
opposed to being passive students who merely receive information from their teacher, instructor,
or other sources of information. At its core, the term self-regulation refers to thoughts, behaviors,
and feelings that are generated internally and align with specific goals (Weinstein et al., 2011;
Zimmerman, 2002; Zimmerman, 2000; Zimmerman & Schunk, 2001).
It is assumed that learners who self-regulate effectively are self-aware and reflective in
nature. The awareness that these students exhibit can promote improved performance, and this
increases motivation regarding future academic tasks. Additionally, these students are
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cognitively flexible and adapt to learning new information, skills, and techniques more easily
than students who do not self-regulate effectively (Zimmerman et al., 2000). This attention to
adaptive learning has promoted connections to research that is focused on having a growth
mindset (Dweck, Walton, & Cohen, 2014; Yeager & Dweck, 2012). In line with these
orientations, self-regulatory skills can be taught or developed independently by learners
(Weinstein et al., 2011; Zimmerman et al., 2000).
Self-Regulation as a Cyclical Process. Self-regulatory processes and strategies are not
isolated tactics and, thus, cannot be used in a piecemeal approach (Zimmerman et al., 2000).
Optimal performance is best facilitated by a specific structure to self-regulatory processes, and
understanding this is key to implementing any type of manipulation that is related to, or involves,
self-regulation. Zimmerman (2000; 2002) explained that there are three phases of self-regulatory
processes that interact and influence each other in a cyclical manner throughout learners’
engagement in academic tasks: the forethought phase, the performance phase, and the selfreflection phase.
The Forethought Phase. The forethought phase is comprised of two major classes of
processes, task analysis and self-motivation (Zimmerman, 2000 & 2002; Zimmerman et al.,
2000). Task analysis is the goal-oriented and strategic planning component in this phase of the
model, and this impacts students’ selection of learning strategies. Self-motivation is traditionally
linked to classic explanations of self-efficacy and outcome expectations (Bandura, 1986 &
1991). There are also elements related to self-determination theory present in this model, as
intrinsic interest, which is conceptually similar to intrinsic motivation, is included as a
subcomponent of task analysis (Deci, Vallerand, Pelletier, & Ryan, 1991; Zimmerman et al.,
2000). Learners need to have an appropriate level of self-efficacy and realistic outcome
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expectations if they are to engage in subsequent performance and self-reflection phases. While in
the forethought phase, students strategically plan and set goals, and this is partially based on their
self-motivation and learning goal orientation (Zimmerman, 2002; Zimmerman et al., 2000).
Zimmerman and Kitsantas (2005) conducted a regression study examining students’
homework practices and the impact these have on self-efficacy beliefs and the use of certain
learning strategies. Emphasis was placed on examining multiple constructs, but the primary
focus was on the self-motivation component of the forethought phase. They examined students’
homework practices and strategies, self-efficacy for learning, and perceived responsibility for
learning via questionnaires. Path analyses indicated that the more students engaged in consistent
homework practices (i.e., self-regulatory behavior), the higher their self-efficacy for learning
(Zimmerman & Kitsantas, 2005). Results also demonstrated that students were more likely to
produce quality homework when the quantity was less or when its value was perceived as high.
The authors stated that these findings also indicated that students who studied more were more
likely to have a regular time and place to study, be more accurate in estimating the time that
would be required to complete assignments, and follow steps or procedures in order to complete
tasks more accurately (Zimmerman & Kitsantas, 2005).
Cleary and Chen (2009) examined self-regulation and motivation in middle-school math
students, and the emphasis was on the reasons why students chose to utilize certain study
strategies and then engage in certain tasks. This is related to strategic planning and goal setting,
and they assessed group differences and attempted to identify the variables that best predicted
students’ willingness to use specific self-regulated learning strategies. Ultimately, the students’
interest in a task was shown to be the biggest motivator of students’ use of self-regulated
learning strategies while attempting to complete math-related tasks (Cleary & Chen, 2009).
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Additionally, results indicated that settings or tasks that include greater self-regulatory demands
or performance expectations dictate the importance of the relationship between motivational
factors and self-regulatory processes. These findings support the task analysis component of
Zimmerman’s (2002) model because they suggest that students’ analysis of a specific task
impacts their planning and goal-setting, and this impacts their ability to self-regulate and engage
in the appropriate use of effective learning strategies.
The Performance Phase. There are also two classes of performance phase processes:
self-control and self-observation. Self-control refers to whether the student actually used the
strategies that were identified during the forethought phase. Examples of self-control are the use
of attention-focusing strategies, imagery, or self-instruction (Zimmerman, 2000 & 2002;
Zimmerman et al., 2000). Self-observation involves the individual exploring the origin of
personal events, including possibly recording these events. This can allow for students to make
alterations to their plans or behaviors, as documentation of events allows for the review and
analysis of these events later on (Zimmerman et al., 2000). In this sense, self-observation can
lead directly into the task itself. There is overlap between this skill and self-monitoring of
progress, as both involve cognitive efforts to track personal functioning and use of skills
(Zimmerman, 2002). However, the difference is that self-observation merely requires the
individual to observe their own behavior, but self-monitoring requires the individual to compare
their behavior (or performance) to a set goal or standard (Zimmerman et al., 2000). Ideally, a
self-regulated learner conducts self-experiments when engaged in a learning task, and these are
based on self-observation as well as self-control strategies.
Self-control is different than self-discipline, and it is necessary to distinguish between the
two constructs when referring to students’ willingness or ability to consistently engage in the use
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of self-regulatory learning strategies when completing academic tasks (Zimmerman, 2002;
Zimmerman et al., 2000; Zimmerman & Kitsantas, 2014). Self-control tends to be measured in
more domain-specific ways, and it emphasizes a student’s ability to follow-through and use the
strategies which were planned in the forethought phase. In 2014, Zimmerman and Kitsantas
compared general self-regulated learning components, including a separate scale for self-control,
with Duckworth and Seligman’s (2005 & 2006) measures that were used to assess selfdiscipline. This was done by surveying high school students and their teachers using both selfdiscipline and self-control measures, and results indicated that self-control was more predictive
of students’ GPA and performance on a standardized test than self-discipline. A factor analysis
was conducted, and findings indicated that self-discipline and self-regulation are indeed distinct
constructs that should be measured and analyzed separately (Zimmerman & Kitsantas, 2014).
This research not only identified self-control as a clearly independent construct, but it
demonstrated that self-control can be used as a significant predictor of student performance.
Kitsantas and colleagues (2000) investigated the role and impact of social feedback on
self-observational abilities and performance on an arbitrary task, dart throwing. Prior to learning
to throw darts themselves, participants either watched someone flawlessly throw darts
repeatedly, or they watched someone improve over time while consistently making alterations to
their technique and strategy; the latter was engaging in self-regulatory skills such as selfobservation, self-efficacy perceptions, and expressing intrinsic interest. Those who witnessed the
self-regulating dart thrower learned faster, and this was attributed to the developmental processes
in self-regulation working together in order to promote optimal progress and learning. The
authors suggested that these individuals were more successful because they engaged in key self-
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regulatory processes as opposed to merely trying to copy a perfect technique from the outset
(Kitsantas et al., 2000).
The Self-Reflection Phase. As the third phase of Zimmerman’s (2002) cyclical selfregulation model, self-reflection includes two major classes of phases, self-judgment and selfreaction. In order to examine self-judgment, this model focuses on self-evaluation and causal
attributions. In order to self-evaluate, an individual compares their current performance against
their own previous performance, someone else’s performance, or some absolute standard. Then,
the student forms a causal attribution for the level of success or failure relative to this standard
(Zimmerman, 2000 & 2002; Zimmerman et al., 2000).
In 2008, Ramdass and Zimmerman examined middle school students’ self-judgment
while engaging in a math task using a pretest-posttest design, and participants were either
assigned to a control group or a condition where they were trained to use a self-evaluation
(correcting) strategy. The experimental group was given a checklist in order to guide their selfevaluative work, and this allowed them to correct mistakes. Findings indicated the selfevaluating strategy group performed better academically, but that there were no differences in
self-efficacy between the two groups. The authors attributed this to bias and an overestimation of
abilities on part of the control group, and they suggested that instructors need to be vigilant in
helping students evaluate their cognitive processes and behaviors during and after completing a
task (Ramdass & Zimmerman, 2008). This study provides support for the utility of selfevaluation and self-judgment to support performance as well as illustrating the interconnected
nature of the three phases proposed by Zimmerman (2002). These constructs inform strategic
planning and goal-setting on future tasks; in other words, they help to establish the major classes
in the forethought phase.
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Self-reaction contains both satisfaction and positive emotions about performance on a
task, and increases in positive emotions and/or performance on a task are considered to enhance
motivation (Zimmerman et al., 2000). Students can also take efforts to protect themselves by
withdrawing from engaging in a learning task, and this is known as having a defensive reaction
(Zimmerman, 2002). In this sense, self-reaction helps to support or drive the classes in the
forethought phase (Zimmerman, 2000; Zimmerman et al., 2000). Cleary and Zimmerman (2001)
studied participants’ ability to shoot free throws, and these individuals were classified in one of
three areas prior to the beginning of the study: expert, non-expert, and novice. While both
forethought and performance processes were included in this study, the emphasis was on selfreflection. Specifically, participants’ satisfaction was measured as they were practicing shooting
free throws and upon their completion of the practice session. Results indicated that satisfaction,
an indicator of self-reflection, was predictive of students’ forethought phase processes and
choices in subsequent learning opportunities (Cleary & Zimmerman, 2001). Students
demonstrated higher self-efficacy after making initial free throws, and this informed their
willingness to continue shooting. Those who were not “expert” shooters, as defined by baseline
competitions, had less specific goals and weaker choices in the selection of strategies to improve
their free throw shooting (Cleary & Zimmerman, 2001). Similar to the Kitsantas et al. (2000)
study, this non-academic task measured cognitive processes that can be applied to academic
settings and specific tasks. These findings support the notion that self-reflection processes inform
and influence the strategies and goals that are selected during the forethought phase.
Importance of Motivation
The Zimmerman (2002) model of self-regulation is rooted in Bandura’s (1986) social
cognitive theory, accounts for environmental differences and individual experiences, and clearly
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recognizes the relationship between motivational factors and self-regulation. This literature
review sets the foundation for a motivational manipulation of college students’ ability to selfregulate, and it relies heavily on the three phases and key processes within the Zimmerman
(2002) model of self-regulation. In order to be successful, learners need to strategically plan and
set goals, be self-motivated (i.e., have positive self-efficacy), and reflect upon and evaluate their
performance after a task has been completed. This cyclical process not only encourages success
on specific academic tasks or assessments, but it gradually develops an individual’s ability to
successfully approach and complete future tasks. The effects of self-regulatory behaviors are
clearly connected to motivation, and understanding this relationship is critical for those working
with students in academic settings. Students are more likely to persist, use effective strategies,
and achieve if they are motivated and have appropriate self-regulatory abilities. While there are
several main motivational theories, the expectancy-value theory of motivation has important and
unique connections with self-regulation.
Expectancy-Value Theory of Achievement Motivation
The clear pattern of research demonstrating the influence of motivational influences on
adopting and applying self-regulated learning strategies necessitates conjoined investigation of
the two constructs. While there are several models of motivation that can be effectively applied
to explaining individuals’ self-regulation behaviors in undergraduate populations, the current
focus will address the expectancy-value model (Elliot & Murayama, 2011; Locke & Latham,
2002; Weiner, 2010; Wigfield & Eccles, 2000). Initially originating from general research
related to multiple motivational variables, the terms expectancy and value have been shaped and
molded significantly over time. Given the progressive development of these contemporary
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definitions, a full conceptualization of these constructs cannot be realized without addressing the
historical lineage of this theory.
History of Expectancy-Value Theory
Widely considered one of the more influential theories pertaining to achievement
motivation, the origin of expectancy-value theory is primarily attributed to the work of John
Atkinson. Using task performance as the primary variable, his research defined expectancy as an
individual’s anticipation of success or failure, and value as the attractiveness of success or failure
(Atkinson, 1957). Motive, expectancy, and incentive were primary areas of emphasis, and each
was clearly defined as part of a triumvirate that served to explain general motivation. Motive was
defined as individual characteristics that drive a person to seek satisfaction, and this was also
said to be related to an individual’s capacity for certain kinds of satisfaction. In other words, he
said that individuals experience and define satisfaction differently. Aroused by situational cues,
expectancy was defined as choosing to perform an action that is perceived to elicit a specific
consequence. A crucial element in defining expectancy was the estimation of probability, which
Atkinson (1957) explained as one’s perception of the likelihood that they will succeed or fail.
Incentive was defined as the attractiveness of a goal or situation, and Atkinson (1957) stated that
incentives can be manipulated in research. Atkinson’s use of the word “incentive” closely
mirrors the current use of the word “value,” although it has been broken down into three parts in
the current expectancy-value model: interest-enjoyment, attainment, and utility (Eccles, 2005).
Atkinson (1957) stated, “the strength of motivation to perform some act is assumed to be
a multiplicative function of the strength of the motive, the expectancy (subjective probability)
that the act will have as a consequence the attainment of an incentive, and the value of the
incentive” (p. 360-361). He explained that the term motive was conceived differently than the
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term motivation, as it was considered to be a disposition to strive for a certain kind of satisfaction
(i.e., achievement, affiliation, power). Given that motivation was considered to be a term
representing a more general drive, motive was emphasized in the multiplicative model because it
represents an individual’s disposition to strive for specific outcomes on certain tasks. Thus, one’s
motivation to engage in a certain action or avoid it altogether was said to derive from cognitively
multiplying expectancy, motive, and incentive (Atkinson, 1957). A curvilinear relationship
between probability of success and motivation strength was also first postulated and explained
(Atkinson, 1957). Experimental results indicated that individuals were most motivated to engage
in a task when their probability of success was neither low nor high, as both of these indicated
significantly lower levels of motivation. This was also shown to be the case when probability of
success was compared to the relative attractiveness of tasks, and an inverse relationship was
demonstrated as it pertained to one’s motivation to avoid failure (Atkinson, 1957).
Contemporaneously, Atkinson and Raphelson (1956) published research that delved into
the role that expectancy plays in behavior and motive. In their study, behaviors were defined as
affiliation or achievement-related choices made by undergraduate psychology students
depending on the instructions they were given and their expectancy levels. Their findings
suggested that the strength of an individual’s achievement motive is reflected in a number of
behavioral indicators of persistent performance of a specific task. Also, achievement motivation
was found to be dependent on the expectancy that the individual’s performance was crucial to
meeting a personal goal of accomplishment that had been developed (by the individual) after
instructions were provided. However, when performance cues were designed in a manner that
lowered expectancy, the relationship between achievement and behavior subsided (Atkinson &
Raphelson, 1956). This publication was considered to be very relevant at the time because it
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spoke to the importance of identifying particular cues that promote or improve expectancy in
students, and this helped to set the stage for the examination of achievement motivation in a
domain-specific manner.
Subsequent research further developed these ideas in a series of related studies that were
conducted on children, adolescents, and college students. Crandall and colleagues (1962) found
that children’s expectations for success were significantly linked to their achievement standards;
those who had high expectancy also demonstrated higher standards for their own performance.
Interestingly, they also found a significant relationship between intellectual attainment values
and perceptions of individual responsibility related to effort given on achievement tasks.
Intellectual attainment value was defined as the value that the child places on competent
performance in one intellectual achievement area when compared to others (Crandall et al.,
1962). In an attempt to examine expectancy with a different population, Butterfield (1964)
conducted a study on undergraduate college students that examined the relationships among
locus of control, frustration, test anxiety, and achievement attitudes. This is relevant because an
individual’s perceived control over their learning, or educational outcomes, is generally
considered to be an integral component of developing expectancy related to a specific task or
choice (Eccles, 2005; Eccles & Wigfield, 2002). Findings indicated that locus of control was
significantly related to anticipated grades (expectancy), lowest acceptable grade (attainment
value), and actual final grades (performance; Butterfield, 1964).
Battle (1965) examined expectancy, persistence, goal level, and attainment value in a
study conducted with junior high students. A notable additional focus in Battle’s was the
attention to “inner-directed” and “outer-directed” students, which are akin to the current
representations for intrinsic and extrinsic motivation. Expectancy level was related to goal level
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and attainment value, and inner-directed students were more persistent, suggesting a possible
connection between internal motivation and expectancy for success (Battle, 1965). Several
interesting findings emanated from this research, including that IQ alone did not account for
student persistence. Results actually indicated that students’ perception of their capabilities (i.e.,
self-efficacy or expectancy) was the strongest predictor of persistence (Battle, 1965). This
research helped to establish an early connection between aspects of motivation (i.e., selfefficacy) and self-regulation (persistence to engage in academic tasks).
Rotter and Mulry (1965) utilized introductory psychology courses and examined college
students’ perceptions of whether an outcome was based on instructions emphasizing chance or
individual skill, and they found that those with an internal locus of control took longer to
complete tasks that they thought were determined based on skill. In contrast, those with an
external locus of control spent more time completing tasks they thought were likely to be based
on chance. At the time, this study was considered a significant informant of the development of
the expectancy-value theory of motivation because it indicated that students make achievementrelated choices (e.g., persisting even when facing failure) based on their expectations (Rotter &
Mulry, 1965). Furthermore, these findings suggested that expectancy is subject to manipulation
in domain-specific scenarios. Similarly, Rotter’s (1966) seminal piece summarized multiple
studies related to locus of control and argued that students develop an expectancy and make
achievement-related choices based on whether they believe consequences are determined by
internal or external factors.
Raynor (1969) stated that the theory of achievement motivation (at that time) did not
effectively distinguish between behavioral effects that could be attributed to anticipation of
future or distant goals and the immediate consequences of engaging in a particular activity. He
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argued that motivational theory should be based on the general principles of expectancy and
value, or the developing expectancy-value theory of motivation. This argument was also
supported by Yamauchi (1971), as his article discussed the relationship between expectation for
success and incentive, or value, within the theory of achievement motivation. These articles
demonstrate that there were lines of research and thinking that were similar during this time
period, and they shared an emphasis of expectancy and task value as critical elements in
explaining achievement motivation (Raynor, 1969; Yamauchi, 1971).
Following in the path of Atkinson, Klitzner and Anderson (1977) published a study that
applied the motive, expectancy, and value (MEV) model of motivation to hypothetical scenarios
and tested the notion of cognitive mathematics, or estimating probability, in individuals. In this
study, participants played games of chance involving hunger and thirst; the scenarios provided
revolved around a participant’s choice of food and drink. For example, they were given a
scenario describing a situation where they needed to play a game of chance in order to get food
at a carnival. In each scenario, motive, expectancy, and value were included. When choosing a
sandwich, participants had to consider degree of hunger (motive; i.e., very or a little), probability
of getting a sandwich (expectancy; i.e., toss-up chance of winning or poor chance of winning), or
preference for the sandwich (value; i.e., a sandwich that they like a lot versus a little bit). They
calculated these data for both hunger and drink as a test of the MEV model, and goodness of fit
tests confirmed that subjects’ judgment tended to obey a standard “cognitive algebra” regardless
of the complexity of the tasks or the number of items included or steps required to complete the
task (Klitzner & Anderson, 1977). This cognitive process involved steps that helped learners
make decisions, and the cognitive algebra they were said to be using was akin to the
multiplicative functions described by Atkinson (Atkinson, 1957; Klitzner & Anderson, 1977). In
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other words, their standard “cognitive algebra” involved the multiplication of motive,
expectancy, and value, and this tended to equal their motivation to make a specific choice
(Klitzner & Anderson, 1977). These findings indicated that motivational behaviors or choices
can be tested based on subjective values, and that these values are expressed differently in
individuals based primarily on expectancy and task value.
In 1979, Feather explored the relationship between social behavior and cognition, and
described individual (or personal) values as being induced by incentive values and expectancies
related to the consequences of specific actions. This was done by examining an individual’s
willingness to join social movements based on their expectancy (i.e., the movement would be
impactful) and value (i.e., perceived importance of the movement). In other words, findings
indicated that our overt actions are induced by expectancies and values. Furthermore, it was
stated that social dynamics were driven by unique situations and based on each individual’s
unique experiences (Feather, 1979). This introduction of the expectancy-value model as a
possible explanation for social behaviors set the table for the Eccles et al. (1983) model of
achievement motivation because that model ultimately included social interactions and behaviors
(Eccles, 2005).
Eccles et al. (1983) first proposed their popular and widely accepted model of
expectancy-value theory based on research conducted on adolescents, their teachers, and their
parents. Also, they shared that the emphasis of this theory would be on cognitive factors and how
they affect motivation; specifically, the focus was to be on the factors and processes that impact
expectancy and value in terms of how they determine students’ achievement-related choices.
Their work involved the examination of individual self-concept of ability, self-efficacy, goal

37

setting and planning, attribution of past success or failure, and perceptions of task difficulty
(Eccles et al., 1983).
Current Model of Expectancy-Value Theory
Currently, the most accepted model of expectancy-value theory emphasizes expectation
for success and subjective task value, delves into various aspects of learning and motivation, and
considers achievement-related choices as part of a cyclical process (Eccles, 2005). Research that
utilizes the Eccles (2005) model has confirmed that expectation of success and task value can
both be significant predictors of college students’ achievement and future academic choices
(Bong, 2001; Brouwer et al., 2016; Dong et al., 2015; Eccles & Wigfield, 1995; Musu-Gillette et
al., 2015; Phan, 2013), and this has shown to be true with both traditional and nontraditional
students (Johnson, Taasoobshirazi, Clark, Howell, & Breen, 2016).
Expectancy. It is common for researchers to emphasize self-efficacy for learning and
performance and control of learning beliefs when defining expectancy, and this is often
measured in a domain-specific manner (e.g., certain courses) rather than attempting to gauge
generalized levels of expectancy (Pintrich et al., 1993). One common example is the Motivated
Strategies for Learning Questionnaire (MSLQ), which measures both expectancy and task value
with a domain-specific (e.g., academic course) focus (Pintrich, Smith, Garcia, & McKeachie,
1991). Task value is often defined in terms of cost as measured by effort and time, attainment
value, interest or enjoyment value, and utility value (Eccles, 2005; Eccles & Wigfield, 2002),
and it has been shown to be strongly related to academic performance at various age levels
(Bong, 2001; Eccles & Wigfield, 1995; Ling-Yee, 2011; Musu-Gillette et al., 2015; Wigfield &
Cambria, 2010).
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The most commonly used definition of expectancy-value theory suggests that it is critical
to understand that expectancy is related to several individual goals and self-schemata. Eccles and
Wigfield (1994, 2000, 2002, & 2005) discussed six constructs that directly influence expectation
of success. The first factor was self-schemata, and it was defined as long-term memories that are
stable and constitute an individual’s beliefs, experiences, and generalizations. Specifically, the
self-schemata is related to the person across multiple behavioral domains. Second, the
individual’s short-term and long-term goals inform expectancy by setting parameters for
expectations that will be considered satisfying. The third factor was an individual’s self-concept
of ability, which plays a role in developing expectancy; research indicates that it establishes a
baseline for their anticipated ability level and is juxtaposed with the ideal self (Eccles &
Wigfield, 2002).
The fourth factor, self-efficacy, is the belief that an individual has in their ability to
successfully accomplish a task. While it is different from self-concept of ability, which is an
individual’s cognitive appraisal of the expectations that they have for themselves, both are
strongly connected to the amount of effort that an individual is ultimately willing to give in order
to accomplish a task (Bandura, 1977 & 1986; Eccles & Wigfield, 2002). These two factors are
important in defining expectation for success because they both incorporate the impact of prior
experiences on one’s perceptions of their skillset, schemas, and decision-making (Bandura,
1991). Certainty can also be considered a subcomponent which informs factors related to
expectancy, such as self-efficacy. In 2016, Schindler and colleagues investigated this and
focused on future behavior choices and task performance. Certainty was defined as the degree to
which an individual believes that their performance expectancy is accurate, and this was
considered to be related to self-efficacy. Additionally, their research considered expectancy
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levels and the regulation of persistence for learners who expected to do well versus those who
expected to struggle on a particular task. Their findings were consistent with prior research;
participants who had higher levels of certainty had higher expectations regarding their
performance on a task, and those with lower levels of certainty had lower performance
expectations (Schindler et al., 2016). Their findings indicated that certainty might be an
independent construct, and also demonstrated that expectancy can be susceptible to change
partially due to changes in certainty.
The fifth factor is the individual’s perception of task demands. According to the model,
the more difficult that a task is perceived to be, the more likely it is that a student’s motivation to
engage in the task will be lower. This occurs despite the fact that the learner “should” be more
motivated to engage in the task because the learner understands that more effort will be needed
in order to complete the task successfully (Eccles & Wigfield, 1995). The sixth factor is an
individual’s perception of their environment, as this significantly informs their academic goals
and general self-schemata. This includes resources available to the individual, possible academic
support, and even expectations held by teachers and parents alike (Eccles, 2005; Eccles &
Wigfield, 2002).
There are multiple variables that influence these factors, both directly and indirectly
(Eccles, 2005). The role played by causal attributions is critical to the cyclical nature of this
model, as the attributions made by students in academic settings influence their expectancy level,
performance, and future motivation to engage in specific tasks or subject areas (Boekarts et al.,
2003; Eccles, 2005; Dasinger, 2013; McAuley, Duncan, & Russell, 1992; McIean, Strongman, &
Neha, 2007; Weiner, 2010). In addition to an individual’s beliefs about self-competence and
prior experiences, her attitude regarding cultural and social norms help to set the foundation for
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forming expectancies. In particular, research has demonstrated that students’ perceptions of
gender roles and activity stereotypes work in tandem to inform individual goal-setting, selfconcept of abilities, and the vision of an ideal self (Eccles, 2005; Eccles & Wigfield, 1995;
Wigfield & Eccles, 2000). These perceptions are established partially by cultural gender role
stereotypes, as children are directed towards certain roles based (at least partially) on gender.
Cultural stereotypes related to subject matter and occupational characteristics also exist, and
these inform a child’s self-perception significantly (Eccles, 2005). This suggests that individual
environments can elicit different perceptions and behaviors as people progress and develop.
Ultimately, expectancy-value theory posits that expectation for success is driven by cultural
expectations and stereotypes that shape perceptions, influence our goals, and sharpen selfperception.
Subjective Task Value. Eccles’s definition of task value expanded upon Atkinson’s
(1957) original definition that mainly focused on incentive value (or interest and enjoyment
value), proposing four primary components: interest or enjoyment value, attainment value, utility
value, and cost (Eccles, 2005; Eccles & Wigfield, 2002; Wigfield & Eccles, 2000). Interest or
enjoyment value can be predominantly intrinsic or extrinsic in nature, although selfdetermination theory states that motivation will be highest if incentives are intrinsic or are an
internalized extrinsic reward (Deci et al., 1991; Ryan & Deci, 2000). Attainment value is related
to the value that the individual places on successfully completing the task, while utility value is
more directly related to whether or not the individual believes the information or skill will be
personally beneficial. Cost is typically defined by time spent and necessary effort expended to
complete the task (Eccles & Wigfield, 2002).
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According to Eccles (2005), task value is influenced by our affective memories, goals,
self-schemata, and interpretations of experience. This part of the model also incorporates
attribution theory and the concept of locus of control (Butterfield, 1964; Rotter, 1966; Rotter &
Mulry, 1965; Weiner, 1985 & 2010). An individual’s causal attributions and determination of
whether they have control of their learning or choices are related to expectancy, but also task
value. These constructs have been supported by research and connected with expectancy-value
theory as it has developed over time, and both are related to student achievement (Atkinson,
1957; Butterfield, 1964; Eccles & Wigfield, 2002; Rotter, 1966; Rotter & Mulry, 1965; Weiner,
1985). An individual’s explanation for life events, based at least partially on whether or not the
situation was perceived to be controllable, has been shown to impact affective memories and
future causal attributions (Eccles, 2005; Eccles & Wigfield, 2002; Rotter, 1966; Weiner, 1985).
For example, if an individual perceives an event as controllable, or within their power, they are
more likely to take ownership of the outcome. This dynamic impacts future achievement-related
choices in a cyclical fashion, as past attributions contribute to one’s current expectancy level and
choices. Generally, individual interpretations are influenced by our behaviors, differential
aptitudes, and prior experiences related to achievement or success.
The Role of Attribution. The attributions made by students play a vital role in
developing both expectancy and task value. In 1985, Weiner proposed an attributional theory of
achievement motivation and emotion, and he stated that people are motivated by their innate
desire to explain the causes of behaviors or actions in themselves, others, or the environment. In
a discussion of his research over time, Weiner (2010) stated that individuals who make
appropriate (or accurate) causal attributions are more resilient and persistent. Generally,
according to the theory, there are three primary causal elements that drive our attributions and, as
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a result, help to establish our level of motivation to engage in a specific task (Weiner, 1985). The
first is locus of control, and he stated that people have an internal or external locus of control,
and that individuals might either tend to attribute events or actions to internal (within the
individual) or external (outside the individual) causes. The second is stability; if a student
believes that a variable is stable, or they know what to expect, that they will be more motivated
to engage in a task or behavior. The third is controllability, and this is defined as the amount of
control that an individual believes that they had over an outcome. According to Weiner (1985),
these three primary elements of causality combine to inform attributions and motivation.
Additionally, Weiner (1985) said that there are three types of attributions: optimistic,
pessimistic, and hostile. Students that make optimistic attributions explain positive events as
being caused by internal factors, and negative events as being caused by external factors. This
can be positive or negative, as their attributions of positive events can lead to either inflated selfesteem or empowerment. In other words, they can misjudge the role played by external factors.
When students make pessimistic attributions, they connect negative results to internal factors,
and might even relate positive results to external factors. This promotes lower self-esteem,
inaccurate self-concept, and the development of a general state of learned helplessness. Hostile
attributions are conceptually similar to optimistic attributions in that the individual blames
negative outcomes on external factors, but, in these cases, they believe that there was
intentionality involved. As a result, they become hostile and are more prone to relational and/or
physical aggression (Weiner, 1985). While it is possible for students to make different types of
attributions at different times, research suggests that people do tend to have patterns that start out
as domain-specific and become more general over time (Weiner, 2010). However, research does
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support the notion that students’ attributions related to their academic performance can be
domain or subject-specific (Boekarts et al., 2003; Dasinger, 2013).
In 2003, Boekarts and colleagues asked college students to provide causal attributions on
exam scores in three different subject areas: history, language, and mathematics. Causal
attributions were induced with a written prompt, and students were asked to provide one cause
for their performance on a recent exam. The researchers’ goal was to measure whether students
had subject-specific beliefs about their competence, and whether this influenced motivation as
well as academic performance. They focused on the four most common attributions given in
academic settings: ability, task difficulty, effort, and luck (Boekarts et al., 2003; Weiner, 1985 &
2010). Their findings indicated that students developed subject-specific causal attributions across
all four attributions, and that this was the case whether they believed that they were successful or
unsuccessful. Furthermore, results demonstrated that students’ effort on subsequent exams was
affected by their causal attributions related to the first exam (Boekarts et al., 2003).
Dasinger (2013) used the Revised Causal Attribution Scale to examine the differences
between types of students (i.e., low, moderate, high level and traditional or non-traditional) in a
mathematics course. This scale was developed (revised) by McAuley and colleagues in 1992,
and it requires learners to rate twelve items on a continuum and these items focus on locus of
control and stability. The goal of Dasinger’s (2013) study was to examine differences between
students’ exam scores and subsequent causal attributions. Findings indicated that there were
significant differences in internal and external locus of control for students that performed
poorly, and the author stated that this aligned with Weiner’s (1985 & 2010) views on learned
helplessness and resilience. Furthermore, this study is another indicator that attributions can be
domain or subject-specific, and that it is appropriate to measure attribution in these settings and
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situations (Dasinger, 2013). Furthermore, research has also demonstrated that causal attributions
about exams are related to students’ future motivation and performance, and that this is true for
both males and females (McIean et al., 2007).
Relationships with Other Motivational Theories. While the expectancy-value model
has been successful in many studies with explaining student behavior and motivation, it is also
clear that it is not the only viable explanation. While expectancy-value theory is not dependent
on other motivational theories to explain and predict behaviors, related theories do help to
illuminate the constructs of the model and are conceptually related. For example, in order for
college students to expect positive results, they must feel competent and have a sense of
autonomy, relatedness, and competence. Thus, there are strong connections among expectancyvalue theory, social cognitive theory, and self-determination theory (Bandura, 1977 & 1986;
Deci et al., 1991; Ryan & Deci, 2000).
Furthermore, given that this theory of achievement motivation involves consideration of
both the individual and the task at hand, there is a conceptual relationship with goal setting and
achievement goal-orientation theory (Elliot & Murayama, 2011; Locke & Latham, 2002). For
instance, a current framework for achievement goal-orientation theory emphasizes approaching
or avoiding situations, and it suggests a 3x2 model that promotes the notion that we either focus
on the task at hand, how our current performance compares to our past performance and
experiences, or how we compare with others (Elliot & Murayama, 2011). Goal theories of
motivation conceptually relate to expectancy-value theory because they involves the cognitive
appraisal of tasks and individual performance as well as self-efficacy (Locke & Latham, 2002).
However, expectancy-value theory uniquely explains achievement-related choices because of its

45

careful consideration of the interaction between the key components of expectancy and task
value and the impact that this has on students’ motivation.
Application of Expectancy-Value Theory to Postsecondary Settings
Research clearly supports the proposition that expectancy and task value combine to
inform learners’ achievement-related choices. Recently, more attention has turned toward
examining these relationships with respect to undergraduate student success over periods of time
(Brouwer et al., 2016; Feldman & Kubota, 2015; Johnson et al., 2014; Ling-yee, 2011; MusuGillette et al., 2015; Phan, 2013 & 2014; Schindler et al., 2016). Programs and initiatives that
focus on general interventions (e.g., socialization, academic support), which are common, may
not be very efficient, cost-effective, or productive for institutions of higher education (Lizzio &
Wilson, 2013; Ryan & Glenn, 2004). This suggests that emphasis should be placed on smaller,
targeted manipulations in areas of individual student need as opposed to larger, broader
interventions that may not be as likely to consistently promote long-term changes in behaviors or
learning. Research has indicated that an emphasis on specific academic domains is necessary
when evaluating college students’ motivation (Musu-Gillette et al., 2015; Wang et al., 2016).
Malleability of Expectancy and Subjective Task Value. Research has indicated that the
aforementioned variables related to the current model of expectancy-value theory are domainspecific and can change in relatively brief periods of time. Johnson and colleagues (2014)
examined changes in undergraduates’ self-efficacy and task value throughout an academic
semester by measuring each at five specific, evenly-spaced time points. They found that both
constructs changed significantly during time points 2 and 3, 3 and 4, and 4 and 5. Initially, over
the first two time points, both self-efficacy and task value remained relatively stable. However,
students’ self-efficacy and task value dropped significantly by the third time point (i.e., middle of
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the semester). The authors explained this dip to to increasingly difficult content as well as a clash
between student expectations and actual performance outcomes. However, during the second
half of the semester, both constructs increased significantly. These students did not merely
rebound to their original (baseline) level of motivation; they improved beyond that, suggesting
that it is possible that students were gaining their footing and potentially were seeing more value
in their work (Johnson et al., 2014).
Similarly, Phan (2013) conducted a longitudinal study that focused on changes in selfefficacy, deep learning approaches, and mastery goals in college students over a two-year period;
the study also focused on the relationships among the three constructs. Latent growth curve
modeling was used to allow for the identification of baseline levels of these constructs and the
tracing of trajectories at three distinct time points over the course of 18 months. With prior
academic achievement included as a predictor of these changes, results indicated an increase in
all three constructs at each time point. Perhaps the most interesting finding from this study was
that prior academic achievement was found to predict increases in self-efficacy over a period of
time (Phan, 2013). This supports prior knowledge and research about self-efficacy, but also
suggests that individual academic experiences can continually influence self-efficacy as we
develop over time. Phan (2014) also examined relationships among task value, self-efficacy, and
deep-learning approaches in mathematics for college students at the same three time points.
Findings indicated that these three constructs each improved in their ability to predict
achievement in mathematics, but also that task value, self-efficacy, and deep learning processes
were significantly correlated and the strength of those relationships grew significantly over the
span of two years (Phan, 2014).
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Musu-Gillette and colleagues (2015) conducted a longitudinal study using Eccles’ (2005)
model of expectancy-value theory and measured the connections between both expectancy and
value with achievement outcomes for students. The researchers examined change trajectories in
mathematics from fourth grade through college, specifically focusing on self-concept of ability,
interest, and perceived importance of academic tasks. Future college and career choices were
also examined, as math majors were considered (along with other majors) in the examination of
students’ eventual college major choice. Results indicated positive changes in self-concept,
interest, and perceived importance over time for those who eventually majored in math, and this
was related to initial positive achievement in math (Musu-Gillette et al., 2015). The authors,
including Eccles herself, stated that students were more likely to be successful and choose an
academic path in college (i.e., mathematics) that was more fulfilling if both their expectancy and
task value were high.
Wang and colleagues (2016) used the Eccles (2005) model to examine adolescents’
motivational trajectories in a specific academic domain, science. They studied three different
cohorts of adolescents in three waves over the span of a decade, and their objective was to
determine how domain-specific (i.e., science) motivation did or did not develop over time. Using
self-concept of ability, task value, and self-efficacy, they measured trajectories during this time
period and found relationships among them and science achievement, student enrollment in
advanced science courses, and students’ college major and career choice. In addition to
demonstrating the malleability of domain-specific motivation, these authors (including Eccles)
shed light on the notion that students can adapt and thrive in changing or new academic
environments (Wang et al., 2016). Given the increasing number of students that experience
disruption in their environment, these results are considered to be particularly salient.
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Expectancy, Subjective Task Value, and Academic Achievement. Recent studies have
demonstrated that both expectancy and task value can be tied to academic success in university
settings. Dong and colleagues (2015) used questionnaires to conduct a study analyzing the
relationships among causal attributions (a component of expectancy), task value, and perceptions
of success in undergraduate students. Findings indicated that students perceived themselves as
more successful if they valued education, rated its cost value as low, and attributed failure to
internal or controllable causes. The authors considered this to be meaningful because of the
disconnect (established by prior research) between student perceptions of success and their actual
performance. Also, those who attributed academic failure to internal, controllable reasons
perceived more success if they found the work to be valuable. However, students’ causal
attributions did significantly their academic performance (Dong et al., 2015). Thus, the results of
this study aligned with Weiner’s (1985) attribution theory in that they found clear relationships
between control of learning beliefs and student expectancy. Also, these findings may support the
view that students hold higher potential for achievement motivation when they value the work
that they are doing and have some degree of control over their successes and failures.
Ling-yee (2011) conducted a study on undergraduate college students and assessed the
relationships of student task value (related to a specific course assignment) with perceived
learning outcomes and their general motivation to engage in a specific task. While the overall
purpose of this study was to inform curriculum for academic departments and college professors,
her results indicated that assignments or projects that allow students to develop self-efficacy
related to specific skills or content and focus on deep (or meaningful, applied) learning of
content best promoted task value. She stated that the relative strength of course-specific selfefficacy was dependent on task value, or students’ perceived value of assignments in specific
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courses. Findings also indicated that task value was related to effort expectancy, and that
students were more likely to report higher task value for activities requiring deep learning when
expected effort was high. Each of these variables was significantly and positively related to
students’ academic achievement (Ling-yee, 2011).
Feldman & Kubota (2015) examined how hope, self-efficacy (as a subcomponent of
expectancy), and optimism were independently and collectively related to college students’
academic performance (as measured by GPA). Each of these three constructs were separated into
two categories (general and academic/domain-specific) and measured independently. Using path
analyses, the results demonstrated that general expectancies (i.e., general self-efficacy) provided
a clear and significant predictor path for academic expectancies (i.e., domain-specific selfefficacy), and that these academic expectancies significantly predicted GPA (Feldman & Kubota,
2015). However, neither hope nor optimism significantly predicted GPA. The fact that academic
(or domain-specific) expectancies did predict GPA suggests a clear relationship between
expectancy and academic success in certain contexts or subject areas.
Brouwer and colleagues (2016) examined college students’ academic success at two time
points (midterm, end of term) during their first academic semester. They also measured
expectancy and task value as well as “educational productivity” factors such as prior
achievement, social environment, and self-regulated study skills. All of these variables were
significantly related to student success at both time points, and expectancy and task value
combined with the amount of time spent studying to promote the most academic success for
students (Brouwer et al., 2016). As the study conducted by Brouwer and his colleagues (2016)
suggests, the combination of expectancy-value theory with students’ self-regulated learning
strategies is meaningful. Students who have a high expectancy level and demonstrate better self-
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regulation skills experience better academic outcomes and select (and use) better learning
strategies. Also, the combination of these factors promoted better “early study success” in
college students, which was linked to better overall course performance (Brouwer et al., 2016).
Building on the research that suggests learners’ expectancy and task value are both
malleable and impactful on achievement-related choices, it is plausible to suggest that the
aforementioned factors related to expectancy-value theory can change in college students over
relatively short periods of time in response to new academic experiences. These factors are
significantly related to students’ ability to perform well academically and do so over periods of
time. Additionally, the manner in which expectancy-value theory relates to self-regulation
appears to be a critical factor in explaining achievement-related choices and academic outcomes
for college students.
Expectancy-Value Theory and Self-Regulated Learning
Several notable studies have emphasized expectancy-value variables and their connection
with self-regulated learning. This relationship appears to be reciprocal; students that are more
motivated are more likely to self-regulate, and those that self-regulate are more likely to be
motivated to choose to engage in a task. Wolters and colleagues (1996) examined the
relationships among students’ goal orientations, motivational beliefs, and self-regulated learning.
Data were collected at two time points (fall and spring semesters, and the motivational and selfregulation subscales from the MSLQ were used. Regression analyses were conducted and
findings indicated that there were significant relationships among adopting a goal (strategic
planning and goal setting), task value, self-efficacy, better use of self-regulated learning
strategies, and academic performance in specific courses. The strongest relationships existed
between task value and both cognitive and regulatory strategy use, and moderate relationships
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existed among self-efficacy and both cognitive and regulatory strategy use (Wolters et al., 1996).
Additionally, results indicated that students who were motivated extrinsically (and set goals or
plans based on extrinsic factors) scored significantly lower on the aforementioned motivational
factors and did not perform as well academically. Perhaps most interesting was that these
findings were replicated across three core content areas: English, math, and history (Wolters et
al., 1996). This study helped to lay the groundwork for additional research related to factors
related to both expectancy-value theory and self-regulation.
Wolters (1998) examined college students’ motivation and self-regulated learning
processes and considered three primary questions. First, the study aimed to determine the
strategies students use to regulate their motivation. Next, contextual factors (e.g., physical
environment) were examined because it was hypothesized that students’ use of learning
strategies might be dependent on them. Finally, motivational regulation was examined in terms
of how it was related to various aspects of self-regulated learning and achievement. His study
utilized four motivation variables and all were measured in terms of their relationship to task
value: intrinsic motivation, extrinsic motivation, learning goal orientation, and performance goal
orientation. Findings indicated that college students regulated their level of effort on academic
tasks by using a variety of learning strategies (e.g., attention, planning), self-regulation was
strongly linked to motivation when students were choosing strategies and investing time and
effort, and students’ use of learning strategies differed based on contextual factors such as their
surrounding environment (Wolters, 1998).
McCann and Garcia (1999) examined the relationship between college students’ use of
self-regulatory strategies and their ability to maintain motivation on specific academic tasks, and
they also looked at the strategies that might best manage the emotional states that might be
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potentially disruptive to the learner. This research also led to the development of the Academic
Volitional Strategies Inventory (AVSI), as it involved the administration of the AVSI to three
separate groups of undergraduates. This instrument provides an alternate perspective compared
to Zimmerman’s (2002) cognitive self-regulation model in that it incorporates students’
emotionality as it pertains to self-regulatory decisions and processes. They found that selfregulatory behaviors such as planning, goal setting, self-efficacy, self-evaluation, and adaptive or
defensive self-reactions help to maintain academic task motivation, as it was significantly related
to the self-regulatory behaviors. Additionally, results indicated self-efficacy enhancement and
stress reduction in students who reported that they use self-regulated learning strategies at a
higher and more consistent rate (McCann & Garcia, 1999). Thus, there appeared to be a clear,
reciprocal relationship between students’ motivation and self-regulation.
Building upon this research, McCann and Turner (2004) further discussed volitional
strategies (e.g., imagining themselves attaining desired grades, providing self-rewards when
meeting goals, considering potential consequences after procrastination) using the AVSI and
considered the impact of student reflection and peer group interaction as it pertains to motivation
and self-regulated behavior. Volitional strategies were also defined as “techniques for
neutralizing negative emotions or intrusions” (McCann & Turner, 2004, p. 1700). They argued
that there are multiple instructional practices which promote positive work habits and selfregulatory behaviors in students: diagnostic assessments, modeling strategies that students are
expected to use, requiring students to reflect on their work habits, and peer group interactions
that recognize and support self-regulatory behaviors. Additionally, they stated that this promotes
increased motivation, specifically related to students’ feelings of competence and self-efficacy
for learning. Their belief is that negative emotional reactions are going to occur, so focusing on
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boosting self-efficacy and self-regulation skills is an effective way to combat those emotions
(McCann & Turner, 2004). They stated that when educators “lead” students by providing an
educational environment and opportunities that allow for growth in these areas, those students
become better at self-regulation and are more motivated.
Acee and Weinstein (2010) explored the impact of a value-reappraisal intervention on
college students’ self-efficacy, task value, self-regulated learning, and academic performance.
Students were randomly assigned to either a control group or an experimental group that
received a value-reappraisal manipulation. The experimental group was shown messages
regarding the value of course content (statistics), and results indicated that these messages had a
positive effect on students’ reported task values. However, there was no significant effect on
self-efficacy. However, this could be due to the fact that students in each condition had different
instructors and, likely, different educational experiences that might have fostered greater
variance in participants’ self-efficacy within specific learning environments. These findings
imply that it is possible to manipulate aspects of students’ motivation (i.e., value) with simple
efficacy and value messages (Acee & Weinstein, 2010). Additionally, it could be argued that this
leads to better self-regulation and, ultimately, better performance on academic assessments.
Liu and colleagues (2014) examined college students’ self-regulated learning using the
MSLQ. Specifically, they focused on intrinsic value, self-efficacy, self-regulated learning
strategies, and anxiety. Cluster analysis was used to identify four clusters, and each was called a
Motivated Strategies for Learning Group. Their labels were: Average, Negative, Low, and
Positive. The Average and Positive groups were considered to be adaptive strategy users, and the
Negative and Low groups were considered to be maladaptive strategy users. The Positive group
had the highest levels of motivation and self-regulation, the Negative group demonstrated low
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scores across the board including anxiety, and the Low group had low scores on motivation and
self-regulation but demonstrated high anxiety. Results also indicated that the four clusters
differed significantly in terms of their satisfaction, self-regulation, enjoyment, value, and effort.
The adaptive cluster groups demonstrated significantly better academic performance, selfregulated learning behaviors, and motivational factors than their maladaptive counterparts (Liu et
al., 2014). These findings suggest that students who are proactive (i.e., use self-regulated
learning strategies and processes) are more likely to have better academic experiences.
Kitsantas and Zimmerman (2009) used multiple questionnaires to gauge the influence of
homework experiences on college students’ performance, and they used general self-efficacy and
responsibility beliefs as mediators. The main purpose of this study was to demonstrate that there
are meaningful psychological benefits of homework, or coursework, on the development of selfregulatory behaviors in college students. The Self-Efficacy for Learning Form-Abridged (SELFA) was used to measure individual differences in self-efficacy for learning, and results indicated
that self-efficacy for learning was the best predictor of final course grades, and they suggested
that students’ homework completion is related to their development of self-regulatory abilities
and the improvement of domain-specific self-efficacy (Kitsantas & Zimmerman, 2009). The
authors acknowledged that this relationship could be reciprocal; it is possible that the
development of specific self-regulatory abilities promotes improvement on homework
completion. However, their focus was on determining a possible instructional method, or
intervention, that could improve students’ ability to self-regulate.
In a correlational study, Shell and Husman (2008) examined motivation and selfregulation in undergraduate college students. They used the Student Perceptions of Classroom
Knowledge-Building Scale (SPOCK), which the authors stated goes beyond the MSLQ by
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including more statements about strategy use and self-regulated learning behaviors. Students
responded to items using a five-point Likert Scale, and were said to demonstrate high selfregulated strategy use if they reported to engage in behaviors such as: progress monitoring,
planning for studying, use of visual organizers, self-checking for understanding, taking notes
independently (i.e., without teacher instruction), and setting personal goals. Results indicated that
high self-regulated strategy use was significantly related to high self-efficacy, expectancy, effort
causal attributions, low work-avoidance goal orientations, and overall positive affect. They also
looked at knowledge-building strategies and study effort, and knowledge-building strategies
were significantly related to self-efficacy, expectancy for long-term retention of information,
causal attributions, mastery goal orientation, and overall positive affect. These results provide
depth to the conversation about how motivation and self-regulation are related because they
suggest that constructs related to expectancy-value theory might have different, albeit
meaningful, relationships with specific self-regulatory behaviors (Shell & Husman, 2008). Also,
these relationships might differ in terms of severity and the strategies that they promote; this
implies that the relationship between motivation and self-regulation is difficult to generalize
because individual experiences are typically very different between participants.
Paulsen and Feldman (2005) examined various epistemological beliefs and their ability to
predict college students’ use of self-regulated motivational learning strategies. Specifically, they
focused on task value, self-efficacy, control of learning beliefs, and goal orientations. They used
the Motivated Strategies for Learning Questionnaire (MSLQ) subscales for self-regulation,
rehearsal, elaboration, organization, and metacognitive strategy use (Pintrich et al., 1993).
Findings indicated that students with more sophisticated beliefs (i.e., understanding that learning
takes time and does not happen “quickly”) pertaining to their own motivation, knowledge, and
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ability to learn were more likely to use self-regulated motivational strategies, such as: control of
learning beliefs, intrinsic and extrinsic goal setting, and task value (Paulsen & Feldman, 2005).
These findings suggest that students with more sophisticated beliefs about their ability are able to
control their learning with effort and experience over time.
Wolters and Benzon (2013) had college students complete a self-report instrument that
was designed and being used to determine its ability in measuring college students’ selfregulation and motivation. The instrument included demographic measures as well as sections on
students’ motivational beliefs and attitudes, learning strategies and procrastination, and their use
of regulation strategies. They also used subscales from the MSLQ in order to measure task value,
self-efficacy, self-regulation, and metacognition. The data generated from the self-report
indicated that students’ motivational beliefs, such as task value and self-efficacy, predicted their
self-regulatory attitudes and behavioral practices. Examples of this were with strategies related to
self-evaluation, intrinsic interest, metacognitive strategies, goal setting, and self-efficacy
(Wolters & Benzon, 2013). Also, an exploratory factor analysis indicated that there might be six
different strategies used by college students, and that this population does not use different types
of strategies equally. For example, in this sample, students reported a need to manage their
environment and a greater focus on extrinsic motivation. The latter was attributed to the
performance-based nature of higher education, and the fact that certain strategies (e.g.,
elaborative rehearsal) were used less was attributed to a lack of knowledge regarding the efficacy
of certain strategies. Granted, this was not measured in the study, but it was suggested that this
phenomenon be examined in future research (Wolters & Benzon, 2013).
Rodriguez and colleagues (2013) looked at domain-specificity (performance in math) as
it pertains to motivation, task performance, and self-regulation. College students were recruited
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and assigned to experimental and control groups, and they were asked to complete different tasks
across three studies. Findings indicated that students were more likely to use strategies and be
engaged when the perceived benefits of engaging in a task and learning were congruent with
their prior beliefs and attitudes toward the task and content. Additionally, students were more
likely to engage in the use of self-regulated learning strategies when students’ beliefs matched
the utility of the task. For example, students were more likely to choose to work on problems if
there was a positive relationship between the task’s utility and students’ self-beliefs (Rodriguez
et al., 2013). These findings align with previous research and suggest that instructors should
emphasize both expectancy and task value in the assignments that are given to students, as this
can increase the likelihood that they engage in self-regulated learning processes.
In 2015, Wolters and Hussain conducted a study investigating grit, interest, perseverance
of effort, value, self-efficacy, and motivational and study strategies in college students. They
hypothesized that perseverance of effort would be an indicator of general self-regulated learning
and motivation, that it would significantly predict these constructs, and that there would be
significant relationships between the motivational and self-regulated learning variables. Results
indicated that relationships among these variables were strong and positive, and that selfregulated learning served as a mediator between perseverance of effort and academic
achievement. Also, all motivational (i.e., value, self-efficacy) and self-regulated learning (i.e.,
grit, perseverance of effort, time and study environment managements strategies) variables were
associated with improved academic outcomes except for interest; this construct did not have a
significant relationship with academic achievement. Furthermore, both value and self-efficacy
were at least moderately correlated with all self-regulated learning variables (Wolters & Hussain,
2015). While this study clearly demonstrated strong relationships between expectancy-value
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factors and self-regulation, it also served as an indicator of their predictive ability as it pertains to
academic achievement.
Collectively, these findings demonstrate the impact of converging essential components
of expectancy-value theory and self-regulation in order to explain students’ learning behaviors,
choices, and outcomes. Based on this research, it seems clear that students need more than
simply to be taught about self-regulation and/or effective learning strategies. They need to
understand why certain learning strategies are effective, as this might motivate them to actually
use these types of strategies. One effective strategy is practice (or retrieval) testing, as it has
proven to be a powerful learning strategy that helps students self-regulate, achieve at a higher
level academically, and retain information longer.
Practice Testing as an Effective Learning Strategy
There are many studies demonstrating the effectiveness of certain learning strategies in
students at all ages, but institutions of higher education need to focus on those that apply to
students in late adolescence and early adulthood. Additionally, the type of work that students are
asked to do in college, in terms of both amount and difficulty, is substantially different than what
students are traditionally asked to do in middle or high school and this can make the transition
exceptionally difficult (Reid & Moore, 2008). Research supports the use of practice testing as a
study strategy with this population, and it suggests that it can be effective across academic
domains (Rawson & Dunlosky, 2012). Practice testing can be defined as the development and
use of testing materials in order to engage retrieval processes in order to study information
(Dunlosky et al., 2013; Karpicke, 2012). In addition, Karpicke (2012) stated, “It is essential to
consider retrieval processes not only because they are central to understanding learning but also
because the act of retrieval itself is a powerful tool for enhancing learning. Moreover, active
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retrieval does not merely produce rote, transient learning; it produces meaningful, long-term
learning” (p. 157). Therefore, this study strategy is rooted in memory research and its
effectiveness is dependent on assumptions of cognitive processes that are considered to be
optimal in promoting long-term learning (Karpicke & Roediger, 2008).
Practice testing is most effective when learners engage in the use of spaced practice, as
this has been shown to be an effective approach to studying for college students (Brown et al.,
2014; Cepeda et al., 2008; Karpicke, 2012; Karpicke & Roediger, 2008; Karpicke et al., 2009;
Kornell et al., 2009; Pastotter et al., 2011; Rawson & Dunlosky, 2011; Smith & Karpicke, 2014;
Toppino & Cohen, 2010). Spaced practice can be defined as exposing oneself to the material
multiple times, and over a period of time, in order to facilitate long-term retention of the
information (Cepeda et al., 2008). The use of spaced practice requires intentionality on part of
both the student and the instructor, as material must be presented (or covered) multiple times in
order to reach the desired effect of improving retention of information over periods of time.
Given that, conceptually, this type of approach to studying and preparing tends to
challenge long-held beliefs and some common practices in education, research indicates that
training is necessary for instructors at all levels (Dunlosky et al., 2013). Erroneous beliefs
pertaining to effective (or optimal) learning strategies and processes has been demonstrated in
research. For example, students can be completely unaware of the effectiveness of a strategy
even as they are using it and experiencing its effectiveness (Karpicke & Roediger, 2008). It has
also been suggested that students have illusions of competence, and that these cause students to
study less or use ineffective strategies such as rereading text (Karpicke et al., 2009). This
research also suggests that when students engage in retrieval practice, it is merely to provide
themselves with feedback and not because they truly believe in (or understand) the effectiveness
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of practice testing. Dunlosky et al. (2013) also stated that practice testing (using spaced practice)
can be implemented with minimal training and done in a straightforward manner. However, in
order for positive effects to be realized, students need to understand the elements that make it so
effective and be taught how to use the strategy.
Critical Elements Involved in Practice Testing
Research into strategic learning has repeatedly indicated that college students often do
not use effective learning strategies when they study on their own in preparation for specific
tasks or assessments (Dunlosky et al., 2013; Karpicke et al., 2009; Ross, Green, SalisburyGlennon, & Tollefson, 2006). Thus, in helping to explain the purpose and effectiveness of this
self-regulated learning strategy, four primary elements that facilitate optimal performance when
using practice testing will be discussed: the development and use of testing materials, elaborative
rehearsal, memory retrieval processes, and the use of spaced practice.
Development and Use of Testing Materials. When considering the use of practice
testing, emphasis needs to be placed on questioning, summarizing, and creating and answering
test questions. These require that the learner stop as they read information and ask themselves
specific questions that relate to higher-order learning outcomes. Ideally, these questions relate to
the application, analysis, or synthesis of information across contexts or content areas (Weinstein
et al., 2011). Summarizing and creating and answering test questions comprise the process of
developing practice testing materials and are related to rehearsal strategies such as the creating
and using flash cards or notes that allow the student to engage in retrieval practice (Rawson &
Dunlosky, 2012; Weinstein et al., 2011; Varma & Schleisman, 2014).
Effective summarizing involves choosing the most important information by clearly
identifying main ideas. This is also loosely connected to research related to working memory
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because attempting to remember smaller amounts of information increases the likelihood of
optimal functioning (Lehto, 1996; Weinstein et al., 2011). Lehto (1996) measured the
relationship between working memory in students and their ability to accurately summarize
information, including identifying the main points from an expository text passage. Students
wrote two summaries; when writing the first summary, they had access to the entire text, but
students only had access to the first summary (and not the entire text) when writing the second
summary. Working memory was measured using sentence-word and operation-work span tasks,
as those were believed to tax both the processing and storage functions of working memory.
Students were able to create better summaries when they did not have to sift through the entire
text passage, indicating that working memory load was lightened. Also, these findings suggest
that students should attempt to summarize information more than once in order to improve
accuracy. These results supported the notion that working memory capacity plays a role in
students’ ability to summarize key information because those with more information to process
performed significantly worse (Lehto, 1996).
Chan (2009) investigated the effects of retrieval practice on both forgetting and the
facilitation of non-tested material; this study was based on studies that indicated that retrieval can
initially impede a learner’s ability to remember non-practiced (or non-tested) information. He
focused on two variables, the level of integration invoked during encoding of the information
and the length of the delay between retrieval practice and the test. These were found to be critical
factors in determining that retrieval practice can, indeed, facilitate retention of non-tested (or
practiced) information. Results also indicated that creating and answering test questions, or
practice testing, can be promote better retention of information when using complex or difficult
text passages, and that the amount of time between retrieval practice and the actual test helps in
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facilitating learning. Specifically, this study demonstrated that allowing at least 24 hours to pass
seemed to be the “tipping point” that allowed for non-tested information to be recalled (Chan,
2009). This study provides clearer insight into the benefits of practice testing, as its findings
suggest that this method of studying even helps learners remember information that it not
originally tested (or practiced).
Varma and Schleisman (2014) discussed incremental rehearsal, a flashcard technique that
has been developed and published by school psychologists. This technique is different than
developing and using traditional flash cards, and it somewhat aligns with the current definition
and use of practice testing because it emphasizes the use of spaced practice. The development of
this technique was based on the notion that spaced practice is more effective when it is stretched
out, as studies have indicated that increasing the intervals between practice trials is most
effective. Additionally, the use of incremental rehearsal requires the learner to summarize
information and organize it in a manner that allows for structured practice. The cognitive
processes involved in incremental rehearsal allow the learner to study the information both when
they are preparing the materials and during subsequent practice testing sessions. Their research
indicates that students who engage in these processes perform better academically and are more
likely to retain information long-term (Varma & Schleisman, 2014).
Elaborative Rehearsal. There are two types of rehearsal strategies, passive and active.
Passive rehearsal strategies emphasize merely repeating information, which is a very low-level
cognitive task. Active rehearsal strategies emphasize higher-level cognitive processes including
attempts to make the information meaningful to the learner (Weinstein et al., 2011). Elaborative
rehearsal is an active rehearsal strategy that requires deep semantic processing of information
(Craik & Lockhart, 1972). This is generally applicable to the use of practice testing because the
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development and use of testing materials is most effective when the information becomes
meaningful to the learner and is processed deeply (Dunlosky et al., 2013).
Cox and colleagues (1989) tested the use of active rehearsal strategies such as
mnemonics and children’s ability to use them in comparison with rote, sorting study techniques.
Older students were used as models, and students were either taught active or passive learning
strategies with a peer or someone who was older. They examined whether students would be
more likely to choose the most effective strategies, and whether those strategies would improve
recall. Results demonstrated that both elementary and middle school students performed better
on recall tasks when using active (or developmentally advanced) learning strategies that required
them to use elaboration (Cox et al., 1989). These results indicated that elaborative rehearsal was
more effective than passive rehearsal as it pertains to the long-term retention of information; they
also promoted better strategy selection of better consistency in their usage.
In 1994, Simpson and colleagues tested the effect of active rehearsal strategies on highrisk (i.e., academic failure, disciplinary problems) college students’ ability to perform on a
standardized assessment. Some of the participants created verbal elaborative rehearsals related to
the content and studied them over a period of time, while others merely rehearsed the content
verbatim. Findings indicated that there were significant relationships between the quality of
participants’ elaborative rehearsals and their overall performance on a posttest, and the students
who created a verbal elaborative rehearsal also performed better on both immediate and delayed
tests of knowledge (Simpson et al., 1994). These findings suggest that the use of elaborative
rehearsal can help students that do not typically connect to, or remember, course material easily.
In 2010, Butler examined whether learning enhanced by testing would promote the
transfer of information and better performance on an assessment one week later. Subjects studied
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text passages and then either repeatedly restudied the information (i.e., rereading) or took tests
over it. A 3x2 within-subjects design was used; there were three types of initial learning (restudy
passages, same test studied over and over, different tests studied each time) and two types of
initial test questions (factual, conceptual). There were six expository text passages used on a
variety of topics (e.g., bats) and a set of questions associated with each. Participants studied the
passages and either used practice (and spaced) testing or traditional rereading as a study strategy,
and they were asked questions related to the passages in order to demonstrate transfer of
information to a posttest. Results indicated that practice testing produced better transfer and
retention of information than repeated studying (or rereading), and that conceptual (i.e.,
elaborative) questions seemed to promote the best performance (Butler, 2010). The author stated
that these findings suggest that the benefits of practice testing extend beyond long-term retention
of the information that was studied (or practice tested), demonstrating that this approach also
promoted transfer of knowledge across content domains.
Active Memory Retrieval Processes. The functional memorial process proposed to
primarily drive the effectiveness of practice testing (as an elaborative rehearsal strategy) is the
engagement of active memory retrieval processes (Karpicke, 2012). Research indicates that this
process is crucial to the retention of information and, ultimately, academic performance in
college students (Miller, 2011). Karpicke & Roediger (2008) tested college students learning a
list of foreign language vocabulary word pairs. In this study, they manipulated across trials
whether word pairs remained in the list or were dropped after recall. The goal was to determine
whether students’ need for retrieval of information would aid long-term learning more than
repeated viewing of the pairs. Results indicated that, after initial learning, retrieval had a much
greater impact on long-term retention than mere repetition. Therefore, while simple rehearsal
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might support long-term retention, active retrieval (or reconstruction) was shown to be more
effective and efficient (Karpicke & Roediger, 2008). These findings support the use of practice
testing as a learning strategy, but they also suggest that the cognitive processes involved aid
long-term learning more effectively than merely repeating information over and over.
Kornell and colleagues (2009) based their study on the notion that taking tests enhances
learning, and they asked college students fictional questions pertaining to general knowledge
across six experiments. Participants were asked to generate a term associated with a cue word,
and then attempted to answer the questions either with or without the answer being presented.
The goal was to determine whether initial failure would actually have a positive impact on the
retention of information, and that turned out to be the case with both fictional and non-fictional
materials and information. These findings revealed that challenging students, and inducing initial
failure, did not inhibit learning. In fact, it facilitated learning and did so far better than students
that were in the reading-only condition (Kornell et al., 2009). Conceptually, educators need to
understand that practice testing is not easy and that it often requires initial failure in order to
work properly.
Karpicke and colleagues (2009) investigated whether college students actually use
retrieval practice, or engage in practice testing, when studying on their own. Participants were
asked to complete a survey that asked them to list the strategies they use when studying and to
choose between retrieval practice and recall after studying a textbook chapter. These were openended questions and allowed for some free reporting, and results indicated that a majority of the
students prefer to reread their notes despite the limited benefits of that strategy (Dunlosky et al.,
2013). Furthermore, very few students reported that they engage in practice or retrieval testing
and also said that they would consider using it after reading the chapter (Karpicke et al., 2009).
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The authors suggest that college students experience illusions of competence and that these
illusions have a negative impact on their judgment when selecting study strategies. This research
did not specifically address whether students truly understand practice testing or the use of
retrieval practices, and suggested that it would be an interesting next step in research (Karpicke
et al., 2009).
Brain-based research also indicates that retrieval facilitates stronger encoding. Pastotter
and colleagues (2011) measured brain activity during retrieval as participants studied lists of
words, and retrieval focused on episodic, semantic, and short-term memory tasks. Specifically,
the researchers tested to determine exactly how much retrieval practice effects or facilitated the
encoding of lists. Participants studied five different lists of random items, and then engaged in
either a retrieval task or one that did not involve retrieval. All three of these types of short-term
memory tasks, or types of retrieval methods, led to increased performance on the recall tests.
Results also indicated that all three forms of tasks predicted recall performance, and that an
increase in brain activity was detected with the non-retrieval activities during the recall test. The
researchers stated that this was a clear indicator that retrieval practice during studying enabled
the learner to work more efficiently during the testing phase. Their results also demonstrated the
effectiveness of intermittent retrieval on encoding during a learning task (Pastotter et al., 2011).
These results seemed to suggest that college students, and possibly their instructors and advisors,
need to be educated as it pertains to the use of spaced practice regardless of the learning strategy
that is being employed.
In a similar vein, Smith and Karpicke (2014) used practice testing and spaced practice to
examine the notion that short answer questions and activities produce more meaningful learning
than multiple-choice questions or activities, and they also wanted to examine the effectiveness of
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retrieval practice with different types of testing questions. Over four experiments, college
students investigated question formats and the use of practice testing in preparing for them via a
spaced practice approach. First, retrieval practice enhanced retention in all conditions and with
all types of questions. Also, there were no significant differences found between the types of
studying or questions, and they suggested that having students use retrieval and spaced practice
should be equally effective when preparing for short answer questions or multiple choice
questions (Smith & Karpicke, 2014). These findings indicated that emphasis likely should not
only be placed on the type of assessments given to students, but also how they are encouraged to
prepare for them and whether or not they are challenging in nature. Also, retrieval practice was
shown to be effective across a range of types of questions; therefore, it was not just useful with a
certain type of question or assessment (Smith & Karpicke, 2014).
The Use of Spaced Practice. As has been mentioned, students’ use of spaced practice is
paramount when utilizing practice testing in order to retain material (Cepeda et al., 2008;
Pastotter et al., 2011; Smith & Karpicke, 2014). Cepeda and his colleagues (2008) actually
looked at longer periods of time as it pertains to spaced practice, as they taught college students a
list of facts and then tested them again at three months and one year. Participants engaged in
simulated learning sessions during these gaps, and only those who participated regularly were
included in the study. Their findings suggest that review of information, and retesting, should be
spaced with relatively wide gaps (e.g., three months) in order to optimize long-term learning and
retention. Based on their findings, it is suggested that practice testing be used in a spaced fashion
with at least three months in between testing sessions (Cepeda et al., 2008). However, the
accessibility hypothesis would suggest that this effect is at least partially dependent on the
quality of the individual elements within the information as opposed to the sheer familiarity of

68

related cues that is often present when students use massed practice (Koriat, 1993). Most
collegiate academic settings do not allow for this type of approach within courses in an academic
semester, but this research does suggest that instructors should pay more attention to the use of
practice testing as a study strategy. This assertion also challenges the very structure of higher
education, as instructors often ask students to learn information in isolation. This often involves
one course or even just one unit within a course, and then students might never be asked to
attempt to remember the information in the future. Finally, instructors are possibly, and
inaccurately, assuming that students know and understand effective study strategies (Dunlosky et
al., 2013).
Rawson and Dunlosky (2011) assessed college students over three experiments. They
examined the effects of initial learning and relearning, and participants utilized retrieval practice
over time. Relearning was defined as having participants engage in retrieval practice (with
restudy) on identified vocabulary term definitions until a predetermined learning criterion was
met. Items were practiced until they were accurately recalled on a consistent basis, and then were
practiced again until correctly recalled in later learning sessions. They looked at the rate of
relearning effectiveness as well as the number of practice trials across sessions. Results revealed
that relearning had a profound effect on long-term retention of information, and that this was
done at very little cost. In other words, relearning did not take nearly as much effort as initial
learning (Rawson & Dunlosky, 2011). This research dovetails with the Kornell et al. (2009)
study in suggesting that college students might benefit from struggling with information as they
are first learning it, and that long-term retention can be stronger if practice testing is utilized in
facilitating that learning process.
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Toppino & Cohen (2010) attempted to test whether students would choose spaced
practice over massed practice, and they wanted to determine if this would be influenced by the
difficulty of the items being presented. Participants chose one of three strategies (i.e., massed
practice, spaced practice, or done) at three levels of difficulty (i.e., easy, medium, hard) based on
scenarios that were provided. Results indicated that, generally, students preferred spaced practice
to massed practice and studied harder (longer) when items were perceived to be more difficult
and were considered to be of higher value. However, the authors stated that the most interesting
finding was that learner’s preference for spaced practice increased significantly as item difficulty
increased (Toppino & Cohen, 2010). These results suggest that perceptions of difficulty and
value (established components of expectancy-value theory) influence students’ ability to selfregulate and use effective learning strategies such as practice testing in a way that benefits them
the most.
Rationale for the Use of Practice Testing
Despite the fact that it is not utilized enough in academic settings, research clearly
demonstrates that the use of practice testing is effective when attempting to retain information.
This is considered to be an effective learning strategy because it involves self-regulated learning
processes that have been shown to be beneficial in promoting long-term learning, and it involves
the development and use of testing materials (i.e., questions) on the part of the learner. Engaging
in this task requires deeper processing and summarization skills that help the student learn the
information. Also, practice testing is more effective when the learner uses elaborative rehearsal
strategies such as making content applicable and personally meaningful. The utilization of active
memory retrieval processes helps to encode and store the information into long-term memory,
and retrieval practice is considered to have even stronger effects when spaced out over periods of
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time (versus the use of massed practice). Overall, this particular self-regulated learning strategy
should be getting more attention both in research and practice (i.e., teaching) at the college level
because it incorporates all of these elements and helps to develop better learning patterns and
improve performance in individual students.
Conclusion
Students and instructors alike are constantly seeking ways to improve students’
understanding of content and academic performance. While there are many approaches that are
taken in order to address these issues, this literature review demonstrates that more emphasis
should be placed on students’ self-regulation, motivation, and selection and use of learning
strategies that best promote higher academic performance and the development of better study
skills and behaviors. The Zimmerman (2002) model of self-regulation explains how learners can
improve their academic performance, and it also promotes developmental growth through its
three-phase, cyclical process. Embedded in this model are multiple key processes, and this
includes motivational factors that play a key role in the process of self-regulation and influence
students’ ability to acquire and develop self-regulatory skills. The relationship between
motivation and self-regulation cannot be denied, and particular attention is rightly being paid to
factors that are related to students’ expectation for success and task value as influential
motivators in academic settings.
The Eccles (2005) expectancy-value theory of motivation holds that an individual’s level
of expectancy and task value affect the degree to which that person is willing to engage in
specific achievement-related tasks. Key subcomponents of expectancy (e.g., self-efficacy,
perceptions of task difficulty) and task value (e.g., utility, cost) are connected to students’
willingness and ability to use self-regulated learning strategies that effectively promote long-
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term learning and develop study behaviors that optimize learning. Clearly, practice testing is one
of those strategies, and its’ inclusion of self-regulated processes and strategies made it reasonable
to assume that students would be more likely to use if it if they are intrinsically motivated to do
so. Given the influence of self-efficacy on these processes, it was reasonable to hypothesize that
a motivational manipulation rooted in self-efficacy could positively impact college students’
self-regulated learning strategies and academic performance.
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Chapter Three: Methodology
The main purpose of this study was to examine the impact of training students to use an
active self-regulated learning strategy (e.g., practice testing) on study behaviors, performance,
and perceived satisfaction with their performance and chosen learning strategies. In addition, the
influence of a motivational manipulation that provided learners with information supporting the
efficacy of practice testing was explored to identify additional benefits attained. There were two
data collection points that overlapped with the University’s midterm testing period, and they are
referred to as Phase One (the initial data collection point) and Phase Two (the four-week followup session). There were three groups and these are referred to as the control group, the practice
testing training group, and the practice testing training plus motivational manipulation (or
practice testing motivation) group.
A correlation was conducted in order to analyze the relationships among participants’
initial expectations for success, self-efficacy for learning (a component of self-regulation and
expectancy) at both phases, baseline motivation, performance on a self-selected target
assessment, number of study sessions logged, total number of minutes studied, satisfaction with
performance, and satisfaction with learning strategies used to prepare for the target assessment.
Participants completed a study log during the four-week intermediary period and a target
assessment satisfaction inventory at Phase Two, and differences among the three experimental
conditions were measured with a multivariate analysis of variance and followed up with a
discriminant analysis. They also reported self-efficacy for learning at both phases, completed
items demonstrating their motivation to use practice testing at Phase One (motivation to use) and
Phase Two (motivation to use again), and completed an immediate (Phase One) and follow-up
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(Phase Two) posttest based on an expository text passage. These three group comparisons were
all conducted via mixed model analyses with experimental condition as the independent variable.
Research Questions
The following research questions were explored and measured by the design of this
particular study:
Research question #1: Do students in the training only group and manipulation group
study more frequently than students in the control group?
Research question #2: Do students in the training only group and manipulation group
report higher satisfaction (than the control group) with their preparation for, and
performance on, a self-selected target assessment?
Research question #3: Does experimental group membership impact differential changes
in self-efficacy for learning from Phase One to Phase Two?
Research question #4: Does the inclusion of a motivational manipulation influence
participants’ use of practice testing or perception of the efficacy of practice testing?
Research question #5: Do students who participate in a practice testing training or
motivational manipulation session outperform control group participants in immediate or
long-term tests of retention of provided expository text content?
Participants
The sample was recruited at a small liberal arts university in the Midwest with a
relatively homogenous population with respect to race (83.7% Caucasian). A power analysis was
conducted using G*Power software, and this indicated that at least 75 participants would be
needed to complete this study, or approximately 25 in each group. Using an effect size of .25
(moderate), a .05 significance level (two-tailed), 3 groups, and the appropriate number of
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variables per analysis, G*Power suggested the following sample sizes to accompany the various
analyses being conducted: One-Way MANOVA (n = 56), Repeated Measures One-Way
ANOVA (n = 119), Correlations (n = 118). In order meet these criteria and obtain a sample that
represents roughly 10% of the student population at this institution, the goal was to have 120
participants (or approximately 40 in each of the three groups).
The sampling frame included all undergraduate students who were enrolled and over
eighteen years of age by September 18, 2017 (i.e., the beginning of the study). Data were
collected from 163 participants at Phase One, and 155 of those students returned to complete
Phase Two. Complete data were available for 155 returning participants with the exception of
two missing study logs (n = 153) and students who did not report performance values and
satisfaction ratings for the final target assessment (n = 151). Demographic information was
collected from all participants, and descriptive statistics and basic group comparisons illustrated
no meaningful differences in group composition for the three conditions. The majority of the
sample was Caucasian (n = 134), and this is representative of the campus as a whole.
There were a relatively comparable number of participants as it pertained to academic
standing. The largest group was sophomores (n = 52), followed by seniors (n = 43), first-year
students (n = 41), and juniors (n = 27). The institution serves a relatively equal percentage of
females (52%) and males (48%), but the sample was not representative as it pertains to male (n =
46) and female (n = 117) participants. Based on anecdotal evidence (i.e., conversations with
faculty members), it is fairly typical for more female students to volunteer to participate in
research studies at this institution. Also, despite an effort to recruit to all types of academic
majors, there were a disproportionally large number of participants from the College of
Education and Social Sciences (n = 90), followed by the College of Natural Sciences (n = 39),
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the College of Business (n = 19), and the College of Humanities (n = 11). This was not
surprising due to the fact that the College of Education and Social Sciences is primarily housed
in one building and the Colleges of Business and Humanities students do not consistently engage
in social science research on this campus.
Measures and Materials
The research questions were examined using several measures: a demographic
information and target assessment identification measure, the three expectancy-value subscales
from the Motivated Strategies for Learning Questionnaire (MSLQ), the Self-Efficacy for
Learning Form-Abridged (SELF-A) at both phases, a study log, a target assessment follow-up
measuring students’ satisfaction, a (motivation to use) practice testing questionnaire at both
phases, and an immediate posttest (Phase One) and a follow-up posttest (Phase Two) based on an
expository text passage.
Demographic Information
The Demographic Information measure (see Appendix A) gathered the following
information: age, gender, race/ethnicity, current number of credit hours, academic major,
academic minor (if applicable), academic standing, and extra-curricular activities (e.g., work
status, athletic involvement). These data were used to examine the representative nature of the
sample (to the university population), examine differences in group composition among the three
conditions in the study, and enable the identification of potential control variables for analyses.
Target Assessment Identification
After they provided demographic information, each participant also identified a “target
assessment” (see Appendix A) and scripted instructions (see Appendix B) were provided and
shown on a projector screen. Students were asked to identify one major assessment (e.g., exam
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or test) that was to be objectively scored and could be translated to a 100-point scale. This
assessment needed to be something that required studying on part of the student, and it was
initially required that the assessment had to fall within a specific date range (i.e., between 2 and 4
weeks following Phase One). Students were encouraged to choose an assessment from their
academic major or minor, and this was expected to be simple for most participants given that the
two data collection phases were designed to encompass the university’s midterm exam period.
Of the 155 participants that completed the study, 154 were able to choose a target
assessment in the accepted time frame. They reported what purpose the course serves in terms of
their academic progress (e.g., required or elective course). The majority (n = 102) chose an
assessment that was connected to a course in their major or minor, and the rest chose an
assessment from a course that either met a requirement for the core academic program (n = 46)
or was an elective (n = 6). After they identified the target assessment, participants were prompted
to identify their “expected score” and “desired score” (using a 100-point scale convention).
Finally, participants were asked, on average, how many hours per week they study for that
particular course and overall.
MSLQ Subscales
The MSLQ utilizes a componential approach to evaluate motivational variables and
students’ use of learning strategies, and it is comprised of five motivational and nine learning
strategies subscales. This instrument is “a self-report instrument designed to assess college
students’ motivational orientations and their use of different learning strategies” (Pintrich, Smith,
Garcia, & McKeachie, 1991, p. 3). Three of the subscales from the MSLQ were used in this
study: Self-Efficacy for Learning and Performance and Control of Learning Beliefs were
collected to estimate the expectancy component of motivation, and Task Value was used as a
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measure for value (see Appendix C, Part 1). These subscales combine to produce 17 items, and,
per the method used by the original MSLQ researchers, the participants responded to each item
using a response scale ranging from 1 (not at all true of me) to 7 (very true of me).
Original psychometric testing was conducted on the MSLQ in the spring of 1990,
including a sample (n = 380) from a large, diverse Midwestern University (Pintrich et al., 1991).
Evaluation of the Self-Efficacy for Learning Performance subscale demonstrated that overall
reliability was very strong (α = .93). Additionally, Pintrich et al. (1991) conducted a
confirmatory factor analysis that demonstrated strong factor loadings for all items on the SelfEfficacy for Learning Performance subscale (.63-.89), as well as a moderate, positive correlation
with the items from the Control of Learning Beliefs (r = .66) subscale. Evaluation of the Control
of Learning Beliefs subscale demonstrated that overall reliability was weak, but acceptable (α =
.68). Their confirmatory factor analysis demonstrated moderate to strong factor loadings for the
items (.38-.84) on this subscale (Pintrich et al., 1991). One item, number nine, demonstrated a
factor loading below .4 (.38) and was not included in the study. Evaluation of the Task Value
subscale demonstrated that overall reliability was weak, but acceptable (α = .68). Their
confirmatory factor analysis demonstrated moderate to strong factor loadings for the items (.57.88) on this subscale (Pintrich et al., 1991).
SELF-A
Participants’ self-efficacy for learning (a component of self-regulation and expectancy)
was measured by the Self-Efficacy for Learning Form-Abridged (SELF-A; see Appendix C, Part
2), which was developed and psychometrically tested on undergraduate college students
(Zimmerman & Kitsantas, 2007). The original Self-Efficacy for Learning Form contained 57
items and was demonstrated to be highly reliable (α = .98). However, the original scale was not
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used for this study because it overemphasizes reading and writing items, making the abridged
form more appropriate.
The SELF-A has 19 items that assess self-regulation in line with Zimmerman’s (2002)
model of self-regulation (Zimmerman & Kitsantas, 2007). The SELF-A was also identified as
psychometrically sound, with strong internal consistency (α = .97) and convergence of items on a
single factor (all loadings > .70). Following the prescribed administration and scoring method
(Zimmerman & Kitsantas, 2007), participants rated the 19 items based on a 0-100 scale with five
pre-defined indicators (0 = Definitely cannot do it, 30 = Probably cannot do it, 50 = maybe, 70 =
Probably can do it, 100 = Definitely can do it). Participants were given verbal instructions
clarifying that they could provide any score on the 0-100 scale.
PowerPoint Slides
Practice Testing Training Group. A total of four PowerPoint slides were used in
sessions with the two experimental groups, although each group received a different
presentation. Participants in the training only condition were shown a two-slide PowerPoint
presentation (see Appendix D). The first slide was merely a cover slide, while the second slide
contained information that explained how practice testing is done. This information was read and
explained to the participants, and special attention was given to only focusing on how to engage
in practice testing. There was no discussion of its efficacy.
Practice Testing Training Plus Motivational Manipulation Group (or Practice
Testing Motivation Group). Participants in the manipulation condition were presented with the
first two slides, just as the other experimental participants, but they also were presented with two
additional slides. This four-slide PowerPoint (see Appendix E) presentation culminated with a
slide (number three) that contained information about the efficacy of practice testing. The fourth
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slide had a video embedded and, in this video, two students provided testimonials about practice
testing using a script (see Appendices F and G). These scripts were embedded with terminology
representing the components of expectancy and subjective task value, such as: goals, perceived
task difficulty, prior experiences, self-efficacy, importance, interest, utility, and cost. Thus, the
final two slides of the PowerPoint presentation contained the motivational manipulation, which
demonstrated the efficacious nature of practice testing as a learning strategy.
Expository Text Passage
All participants read an expository text passage (see Appendix H) covering aggression in
primates and its relation to human actions (Aronson, 2007). It contained 643 words, and the text
was taken from The Social Animal (p. 257-258). Based on text analysis, the Flesch-Kincaid
readability grade level was 13.2, which provided a sufficient challenge to require attentive
reading to ensure comprehension for an undergraduate population.
Expository Passage Comprehension and Outcome Measures
The immediate and follow-up posttests (see Appendix I) examining participants’ mastery
of the content in the passage each contained the same twenty multiple-choice items. These items
were related to specific vocabulary terms within the passage, but they also measured
participants’ understanding of the content with questions that require critical thinking and
application. The immediate posttest was administered near the conclusion of the Phase One
sessions, and the follow-up posttest was administered at Phase Two (four weeks later).
Therefore, the immediate posttest measured the (immediate) effects of training and the
motivational manipulation, with the follow-up posttest providing a test of potential group
differences in long-term retention of information.
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Practice Testing Questionnaire
The Practice Testing Questionnaire measured participants’ motivation to use practice
testing at Phase One. This instrument (see Appendix J) contained 10 items, and participants rated
them on a Likert-type scale (1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree).
These items each contained vocabulary terms, phrases, or language connected to the expectancyvalue theory of motivation, including: ability to complete the task, expected success, perceived
difficulty, locus of control, value, importance, cost (time and effort), and perceived benefits. This
language mirrored the video shown during the motivational manipulation. Cronbach’s Alpha
demonstrated high reliability for this instrument (α = .909), and only one item (number three)
was potentially problematic (α = .915 if item deleted).
Takeaway Handout
Practice Testing Training Group. Participants in both experimental conditions were
provided with a “takeaway,” a handout that detailed key information from their session. The
handout provided to this group (see Appendix K) was a one-page document, and it contained
information that was identical to what was presented on the second PowerPoint slide. This
information only instructed participants on how to use practice testing, and it did not address the
efficacy of the learning strategy.
Practice Testing Training Plus Motivational Manipulation Group (or Practice
Testing Motivation Group). The handout provided to this group (see Appendix L) was a twosided document; the first page was exactly the same as what was provided to the practice testing
training group, and the second page contained information that was identical to what was
presented on the third PowerPoint slide. This information not only instructed participants how to
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use practice testing, but it explained the efficacious nature of practice testing by focusing on its
four main elements.
Study Log
Participants completed a study log (see Appendix M) between Phase One and Phase Two,
and this collected several pieces of information. First, each time they studied for the target
assessment (i.e., the assessment they chose in Phase One), participants documented the date,
location, time, duration, and type(s) of study strategies employed. In order to prompt participants
to consistently record study sessions, they all received intermittent e-mail and “Remind101” text
reminders over the four-week period between data collection sessions. Study logs were returned
by the majority of the participants (n = 150) at the Phase Two sessions, and some additional
participants (n = 3) submitted theirs the next day by slipping it under the primary researcher’s
office door or via campus mailbox.
The primary researcher and one of the research assistants coded these study logs in order
to determine whether participants used active or passive learning strategies in preparation for the
target assessment. A student’s learning strategy was coded as “active” if their study log
demonstrated a focus on creating study materials and actively engaging with them, and a
student’s strategy was considered “passive” if they did not create and use materials (i.e., reading
notes). Cohen’s Kappa (k = 0.97) indicated extremely high interrater reliability, and this was
indicative of the fact that this process was not as subjective as expected. Participants that were
coded as using passive strategies, particularly those in the control group, almost exclusively
stated that they “read notes” or “read book” repeatedly. Those that were coded as using active
strategies almost exclusively used some variation of a generative learning strategy (e.g., practice
testing), with those in the training conditions commonly labeling these study behaviors as
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practice testing. In short, coding was relatively simple to the polarized responses given by
participants.
Target Assessment Follow-up
The Target Assessment Follow-Up (see Appendix N) was collected at Phase Two, and
required participants to provide the score (0-100) they received on the target assessment and
estimate the number of hours they spent studying for the course during the intermediary period.
The latter provided support for the study log in attempting to examine how much the participants
actually studied, and it also provided a comparison to their response to a similar question in
Phase One.
During the Phase Two data collection, participants were also asked to rate their
satisfaction related to performance (i.e., score on target assessment), their preparation for the
target assessment, and the learning strategies that they used (in preparation for the target
assessment) on a four-point Likert-type scale (see Appendix N). Participants rated these three
items by choosing from one of four categories that were to be rated on a 1 (low) to 4 (high) scale:
Not at all satisfied, Somewhat satisfied, Mostly satisfied, or Completely satisfied.
Practice Testing Evaluative Questionnaire
Another added measure at Phase Two was the Practice Testing Evaluative Questionnaire
(see Appendix O), which served as a “post” assessment that aligned with the Practice Testing
Questionnaire given during Phase One. This document contained the same language and number
of items (10) as the pre-assessment given at Phase One, only it was written in past tense in order
to serve an evaluative function on participants’ motivation to use practice testing moving
forward. These items were scored on a 1 (strongly disagree) to 4 (strongly agree) scale (same as
the Practice Testing Questionnaire) and each contained vocabulary terms, phrases, or language
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connected to the expectancy-value theory of motivation, including: ability to complete the task,
expected success, perceived difficulty, locus of control, value, importance, cost (time and effort),
and perceived benefits. This also mirrored the video shown during the motivational manipulation
sessions. An example item was, “It was worth my time to use practice testing as a study
strategy.” Cronbach’s Alpha demonstrated high reliability for this instrument (α = .894), and
only one item (number five) was potentially problematic (α = .910 if item deleted).
Procedures
Protocol Training and Schedule
A group of four research assistants (i.e., secondary researchers) assisted with recruiting
and data collection before and during both phases of the study. Their primary role was to assist
with recruiting visits to classrooms, registration for the study, sign-ups at each session,
distributing documents during the sessions, collecting documentation from participants after they
were finished, and scoring of certain measures (e.g., posttest, SELF-A, MSLQ subscales). The
secondary researchers were undergraduate students who had prior experiences in conducting
research, met specific academic criteria (e.g., GPA above 3.5), and had successfully completed
the Collaborative Institutional Training Initiative (CITI) Social-Behavioral-Educational (SBE)
Basic training course as a requirement at the institution where the study was conducted. Prior to
the beginning of recruitment for the study, the primary researcher led a protocol training session
to ensure standardized procedures across the sessions and conditions.
The protocol training took place for two hours, and it occurred the night before fall
classes began (prior to the start of participant recruitment). Secondary researchers were provided
with a document (see Appendix P) that outlined the protocol for each of the three conditions, and
this informed them of the tasks that needed to be completed during the sessions. The protocol
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training involved going over each data collection document carefully, reviewing the order of
events, and ensuring that the secondary researchers understood the processes being used to
protect confidentiality. In order to provide an informal follow-up to the initial protocol training,
the researchers met thirty minutes prior to the beginning of each session during both phases in
order to review procedures, address questions, and double-check materials.
There were a total of six scheduled sessions both for Phase One and Phase Two, and
there were two per condition during Phase One. The three experimental conditions were
randomized prior to the beginning of recruitment and were not known to participants during
registration; therefore, participants had an equal probability of being in any of the three
experimental conditions. Participants registered for these sessions by signing up on official
sheets posted outside the primary researcher’s office door.
Recruitment
Participants were recruited using several approaches. First, professors were contacted via
e-mail one week before classes started and the primary researcher requested class visits that took
no longer than three minutes. The secondary researchers made the majority of these visits (n =
72), and they followed a script (see Appendix Q) and passed out a flyer (see Appendix R). The
following courses were targeted: all first-year seminar (FYS) courses, all introductory core
courses, and all introductory major courses. There are four colleges at the institution, and the
goal was to recruit in order to obtain a sample that was representative of the sampling frame.
There was no coercion or variance in messages across groups; these visits only served to inform
students of the opportunity to participate in the study and provide directions for registration.
The study was advertised via a table at the university activities fair, which is an event that
takes place during the first week of classes. Additionally, professional posters (see Appendix R)
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were posted across campus, in classrooms, hallways, stairwells, and at main points of gathering
and traffic. This was, intentionally, the same document as the flyer. These were also displayed on
the university televisions, as these constantly run advertisements and disseminate news to
students. The poster was also sent out to the entire undergraduate student body on September 8,
with a follow-up reminder e-mail sent on September 14. Additionally, multiple departments
require introductory students to participate in experiments for research credit, and this study was
allowed to count as research credit for these students. However, these students had to choose
between research credit and the possibility of winning one of the incentive prizes, and many
chose to take the research credit.
Registration ended at 5:00pm on Friday, September 15. Several students requested
changes in their session day or time due to unexpected issues between then and the first Phase
One session on September 18, and they used e-mail and Remind101 to make these changes with
the primary researcher. Given that they had no knowledge of the conditions, this did not affect
the fact that participants had an equal probability of being in any of the three conditions.
Data Collection Session: Phase One
There were two separate data collection phases and they occurred four weeks apart.
Participants were required to bring their student identification card at both data collection phases,
as this helped to verify their identity and allow the researchers to ensure that the same individual
was participating in both phases. Again, Phase One included three conditions: control, practice
testing training, and practice testing training plus motivational manipulation (or practice testing
motivation). There were six options available for participants to select based on their scheduling
convenience (two sessions per condition). The sessions were randomly assigned to conditions in
advance, but the participants were naïve to those conditions. For all communication with the
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participants, scripted instructions (see Appendices S, T, and U) were read verbatim to ensure
consistency of experience among and within the conditions.
Control Group. Participants attending a control group session received no practice
testing training or motivational manipulation. Their Phase One data collection session began by
completing the following documentation: Informed Consent (see Appendix V), Demographic
Information, and the Target Assessment Form. A verbal script (see Appendix S) was used for
both sessions, and participants were told that they were to choose a target assessment that
occurred sometime within the final three weeks of the four-week intermediary period. This was a
slight amendment from the original script, an adjustment made during the sessions, as a number
of participants would have struggled to choose a target assessment if forced to wait a full two
weeks. Additionally, a small number of participants (n = 9) had to choose a target assessment
that was being administered after the end of Phase Two sessions.
The script also instructed these participants to choose a target assessment (e.g., test or
exam) that was going to be objectively scored and provide a concrete number that either exists
on the 0-100 scale or could be translated to a 100-point scale. All but one (n = 154) of the
participants were able to choose a test or exam. In order to identify their target assessment,
participants were instructed (e.g., e-mail and Remind101 messages sent prior to their session) to
arrive at Phase One with access to their course syllabi and/or personal planner for the current
academic semester. Next, participants completed the three MSLQ subscales (Self-Efficacy for
Learning and Performance, Control of Learning Beliefs, and Task Value) and the SELF-A.
After the completion of these materials, the expository text passage was distributed, and
participants had ten minutes to read and study its contents. Time was kept via the stopwatch on
the primary researcher’s cell phone in order to ensure equality across the trials. After ten
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minutes, participants were asked to put away all materials and were given the 20-item immediate
posttest measuring understanding of the expository passage. Upon completion of the immediate
posttest, all study materials were collected and placed in secure envelopes. This was done for
each piece of documentation; the secondary researchers used pre-labeled folders for each data
collection document for each individual session. Finally, the study logs were distributed along
with instructions to complete a row every time they study for the target assessment (only). The
primary researcher then took questions from the participants, and they signed up for their Phase
Two data collection session before leaving.
Practice Testing Training Group. The practice testing training group began the Phase
One session identical to the control group. However, after the completion of the three MSLQ
subscales and SELF-A, participants were given explicit instruction on practice testing prior to
reading the expository text passage. This instruction was delivered via two PowerPoint slides
(see Appendix D) explaining the process of practice testing, including examples for how to use
practice testing to support studying. The emphasis was placed on “how to” use practice testing,
and the efficacy of this strategy was not mentioned. Participants were then instructed to place all
materials under their chair, and the expository text passage and immediate posttest were
completed exactly the same as the control group.
After the immediate posttest, participants took the Practice Testing Questionnaire and
then received a one-page handout summarizing the training on practice testing that was provided
during the session. The handout was designed to serve as a takeaway (i.e., scaffold) for
participants and the intent was for it to be something that they could reference in studying for the
target assessment during the four-week intermediary period. No instructions were provided as it
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pertained to the handout. Participants then received their study log as well as instruction on
completing the logs, and registered for a Phase Two data collection session before leaving.
Practice Testing Training Plus Motivational Manipulation Group (or Practice
Testing Motivation Group). Participants in the practice testing motivation group completed all
documents through the three MSLQ subscales and the SELF-A, identical to the other two
conditions. They also received the practice testing training as implemented in the Practice
Testing Training condition. However, in addition to that training, the participants in this
condition also received a detailed explanation of the merits of practice testing as a self-regulated
learning strategy. Specifically, the efficacy of practice testing was demonstrated with supportive
PowerPoint slides (see Appendix E) and lecture, with emphasis on the documented benefits
afforded by memory retrieval and spaced practice that are sparked through practice testing. After
this brief presentation, a video (2:15) was shown featuring one male and one female
undergraduate college student providing testimonials (see Appendices F and G) on the positive
effects they have gained through the use of practice testing. The benefits discussed in these
videos focused explicitly on terms related to the main components of expectancy and subjective
task value, such as: prior experience, perceived task difficulty, self-efficacy, cost, importance,
interest, and utility (Eccles, 2005; Eccles & Wigfield, 2002; Wigfield & Eccles, 2000).
After the motivational manipulation was completed, the expository text passage and
immediate posttest were distributed just as in the other conditions. Then, identical to the practice
testing training group, these participants completed the Practice Testing Questionnaire. Next, this
condition received a handout including both the practice testing training information and the
motivational (i.e., efficacy of practice testing) information. This information was exactly the
same as what was presented via the PowerPoint slides. The manipulation was designed to
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motivate students to engage in the use of practice testing after they left the session, and providing
them with a reminder of the manipulation ideally strengthened its effect and increased the
likelihood that these participants would use practice testing while studying for the target
assessment. Participants were not given any instructions pertaining to the handout. Finally, they
received their study log as well as instruction on completing the logs (as per instructions offered
to all groups), and registered for a Phase Two data collection session before leaving.
Intermediary Period
After the Phase One sessions ended on the evening of September 18, the study entered its
four-week intermediary period prior to Phase Two. There were a couple of very important tasks
that needed to be completed during this time period. First, an additional (and seventh) Phase Two
session was added to the pre-planned schedule because a handful of students (n = 9) did not have
an exam or test (to choose for their target assessment) until after the originally scheduled
(October 16-18) Phase Two sessions. This additional session was held on Wednesday, October
25 at 7:00pm, and it was in the same room as the other twelve (Phase One and Two) sessions.
This was done because it would have been inappropriate to collect the study logs or have
participants complete the Target Assessment Follow-Up prior to taking their target assessment.
All entry of Phase One data into SPSS also took place during this period. The primary
researcher did the majority of this entry, although two of the secondary researchers did assist
with scoring some of the measures (e.g., posttest, MSLQ subscales, SELF-A). Data were coded
by the primary researcher and in a manner that ensured confidentiality, and all original
documentation (from the sessions) was stored in a locked credenza inside the primary
researcher’s office. This office was locked at all times during the study, and the primary
researcher was the only person that had access to the locked credenza.

90

Weekly reminders and updates were sent to all participants via blind e-mail groups and
the Remind101 app. These messages included: reminders to complete the study log, Phase Two
session information, and clarification related to when target assessment scores would be
submitted. Several students inquired about the latter, so this was included in the weekly reminder
in order to ensure clarity on the issue. Blind e-mails were used for communication with the three
groups, and whole-group announcements were sent via Remind101.
Data Collection Session: Phase Two
Phase Two data collection sessions occurred four weeks after Phase One, with the
exception of the additional session, and six alternative options were offered. This format was
exactly the same as Phase One. In order to facilitate scheduling, all participants were able to
attend any of the Phase Two sessions because group membership was irrelevant during this
phase. When they arrived at the Phase Two session, participants submitted their study log and
those in the experimental conditions completed the Practice Testing Evaluative Questionnaire.
Next, all participants completed the Target Assessment Follow-up and the SELF-A. If a
participant had not received his or her score on the target assessment yet, they were instructed on
how to electronically submit these scores to the primary researcher via e-mail. Participants were
told that if they were not comfortable doing this, they could schedule a time to visit the primary
researcher and share the information verbally. After those instruments were completed, the 20item posttest measure regarding the expository text from Phase One was re-administered. This
unexpected assessment of the reading material used the same items as those in the immediate
posttest and provided an additional measure of potential benefits of the intervention.
Participants that did not bring their study log (n = 5) were told that they had until the next
morning at 8:00am to slip it under the primary researcher’s office door or in the appropriate
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campus mailbox, and three of those participants submitted their study log overnight. Those that
were waiting on target assessment scores were told that they would be considered eligible to win
prizes (or receive research credit) upon the promise that data would submitted to the primary
researcher when it was obtained. This was done before the majority of participants (n = 139) had
their target assessment scores by Phase Two, and a number of other students had been told that it
might be a long time before they received scores. Thus, the students that did not have their target
assessment score by Phase Two (n = 16) were included in the incentive drawings in the interest
of fairness. This concluded the study, and participants were told that they were now eligible for
incentives that were approved by the Institutional Review Board.
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Chapter Four: Results
The primary purpose of this study was to test the effectiveness of training and a
motivational manipulation on college students’ self-regulated learning strategies and academic
performance. The study was comprised of two phases of data collection, with a four-week
intermediary period. The first phase included collecting multiple elements of data to establish a
level of baseline sample equivalency (see Table 1) and assess relationships among key variables.
Preliminary Analyses
Establishing Baseline Equivalence
Given the importance of achievement motivation to several variables examined in this
study, an analysis was conducted to determine whether there were significant differences (i.e.,
MSLQ expectancy-value subscales) related to the randomly assigned experimental condition or
gender. A significant difference in initial indicators of motivation would suggest a confounding
influence on subsequent analyses. To assess this initial equivalence, a two (gender) x three
(experimental condition) analysis of variance was conducted. First, the assumptions required for
this analyses were verified. Despite the Shapiro-Wilk (p < .001) and Kolmogrov-Smirnov (p <
.001) results, the data were deemed normal due to analysis of the histogram and Q-Q plot as well
as skewness (p = -.849) and kurtosis (p = .821) results. Based on the results of the Levene’s test,
the assumption of homogeneity of variance was also met (p = .493). The assumptions of scale of
measurement (interval) and independence were both met, as well.
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Table 1. Key Phase One outcome variables: Group means.
Baseline
Expectation Expectation
Study for
Self-Efficacy
Practice
Motivation
Rating
Rating
Course
for Learning
Testing
(MSLQ
Confidence
(hours per
(SELF-A)
Questionnaire
EVT Sub.)
week)
CG = 51
CG = 50
CG = 51
CG = 50
CG = 51
E1=48
E1 = 48
E1 = 48
E1 = 48
E1 = 48
E1 = 48
E2=64
N
E2 = 64
E2 = 63
E2 = 63
E2 = 63
E2 = 64
CG = 96.45 CG = 85.54
CG = 2.60
CG = 3.63
CG = 1282.35
E1 = 31.81
E1 = 84.05
E1 = 2.60
E1 = 3.70
E1 = 1358.50
E2 = 32.26
Condition E1 = 98.94
E2 = 92.94
E2 = 84.12
E2 = 2.55
E2 = 4.52
E2 = 1303.05
F = 94.69
F = 84.05
F = 2.63
F = 3.85
F = 1293.51
F = 31.45
Gender
M = 98.68
M = 85.82
M = 2.44
M = 4.37
M = 1362.22
M = 32.70
O = 97.18
O = 85.16
O = 2.48
O = 3.80
O = 1258.48
O = 31.24
Race/
C = 95.54
C = 84.41
C = 2.60
C = 4.03
C = 1324.68
C = 31.94
Ethnicity
NS = 96.28 NS = 85.67
NS = 2.55
NS = 5.30
NS = 1352.10
NS = 32.14
CE = 2.63
CE = 3.37
CE = 1306.28
CE = 32.62
Academic CE = 94.60 CE = 83.90
BU = 98.53 BU = 85.13
BUS = 2.11
BUS = 4.29
BU = 1257.11
BU = 27.97
College
HU = 96.91 HU = 85.14
HU = 3.00
HU = 3.77
HU = 1326.64
HU = 32.00
FY = 96.42 FY = 84.67
FY = 2.51
FY = 3.89
FY = 1305.56
FY = 32.62
SO = 2.59
SO = 4.47
SO = 1314.31
SO = 31.53
Academic SO = 95.42 SO = 83.76
JU = 82.81
JU = 2.36
JU = 4.32
JU = 1262.11
JU = 31.17
Standing JU = 94.70
SE = 96.45
SE = 86.46
SE = 2.76
SE = 3.30
SE = 1350.09
SE = 32.15
N = 95.19
N = 84.05
N = 2.50
N = 3.77
N = 1285.86
N = 32.76
Work
Y = 96.39
Y = 84.98
Y = 2.65
Y = 4.20
Y = 1337.72
Y = 31.15
Status
** CG = control group, E1 = practice testing training group, E2 = practice testing motivation group, O = Other,
C = Caucasian, NS = Nat. Sciences, CE = Education and Social Sciences, BU = Business, and HU = Humanities.

The factorial Two-Way ANOVA revealed that there were no statistically significant
differences based on condition [F (2, 156) = 2.543, p = .082,  p = .032], gender [F (1, 156) =
2

3.493, p = .064,  p = .022], or the interaction between condition and gender [F (2, 156) = .991, p
2

= .374,  p = .013]. The practice testing motivation group (M = 92.94) scored the lowest, while
2

the control group (M = 96.45) and the practice testing training group (M = 98.94) scored higher
(see Table 1). Males (M = 98.67) reported a higher level of baseline motivation than females (M
= 94.69). Thus, while the practice testing motivation group and females both reported lower
baseline motivation towards the chosen assessment, that difference was not statistically
significant. An analysis of the means (see Figure 1) does indicate potentially interesting
differences among the groups’ baseline motivation, however.
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Figure 1. Estimated marginal means of baseline motivation scores.
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Relationships Among Key Outcome Variables
For descriptive purposes, relationships among key outcomes at both phases of the study
were explored with a correlational analysis on the key study outcome variables (see Table 2).
There were several notable results that provided insight into the possible effectiveness of the
practice testing training and/or motivational manipulation. This analysis also revealed interesting
insight regarding participants in the three groups. The demonstrated relationships serve to
support the design of the study, interpretation of the results, and the forthcoming discussion of
this study’s findings.
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Table 2. Correlations among key outcome variables at both phases. Means and standard deviations.
Phase 1 Measures
Exp.
Grade

Expected
grade
MSLQ EVT
subscales
SELF-A
Phase One
Target Ass.
score
Total #
sessions
Total #
minutes
Performance
satisfaction
Strategies
satisfaction
SELF-A
Phase Two
Mean
SD

MSLQ
EVT

SELF
POne

Phase 2 Measures
TA
score

No. of
Sess.

No. of
Mins.

Score
Satis.

Strat.
Satis.

SELF
PTwo

1.000
.494**

1.000

.249**

.296**

1.000

.206*

.128

.119

1.000

-.094

.062

.073

.032

1.000

.014

.095

.033

-.050

.526**

1.000

.101

.040

.090

.716**

.032

-.036

1.000

.023

.123

.110

.344**

.260**

.187*

.415**

1.000

.192*

.343**

.622**

.222**

.274**

.274**

.176*

.245**

1.000

3.70
1.76

322.28
223.63

2.69
1.07

2.92
0.84

1412.34
226.06

84.54
95.82
1312.90
81.23
6.56
11.64
238.57
13.51
*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).

Providing support for the theory (i.e., expectancy-value theory of achievement
motivation, cognitive self-regulation) behind the study, participants’ expected grade on the target
assessment was significantly and positively correlated (p < .01) with baseline motivation (r =
.494), baseline self-efficacy for learning (r = .249), and score on the target assessment (r = .214).
Additionally, participants’ baseline motivation and self-efficacy for learning were significantly
and positively correlated (r = .296; p < .01). All correlations among baseline motivation (i.e.
MSLQ expectancy-value subscales), study log variables, and target assessment satisfaction data
were not significant and weak (r’s < .124). In addition to being positively and significantly
correlated with expected grade, participants’ score on the target assessment was significantly (p
< .01) and positively correlated with satisfaction with their score (r = .713), satisfaction with
their preparation (r = .432), and satisfaction with chosen learning strategies (r = .337).
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Group Differences in Study Behaviors and Satisfaction
The first research question focused on experimental condition differences in self-reported
study behaviors during the four-week intermediary period. Students’ study logs produced data
related to three main variables: total number of study sessions logged, total number of minutes
studied, and average length of study sessions. The second research question centered around
participants’ ratings of their appraisal of the efficacy and utility of their preparation for and
performance on the target assessment. Specifically, this question was designed to explore group
differences on three variables: satisfaction with their score on the target assessment, satisfaction
with their preparation for the target assessment, and satisfaction with their chosen learning
strategies.
Two of the six aforementioned variables, average time spent studying (per session) and
satisfaction with preparation for the target assessment, were ultimately removed from this
analysis. This was due to the fact that each had a linear correlation with the other two variables
that were connected to its specific research question. As a result, the first two research questions
were addressed with a multivariate analysis of variance examining experimental group
differences on the four variables of interest (i.e., total number of study sessions, total number of
minutes studied, performance satisfaction, and satisfaction with chosen learning strategies). The
analytic plan required following any significant results with a discriminant analysis to identify
the variables contributing to the multivariate effect(s).
Assumptions Tests
The assumption of independence was met for all four dependent variables, as was the
scale of measurement because each was measured on an interval scale. The R software package
was used in order to test multivariate normality, and Mardia’s Multivariate Normality Test
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indicated that the assumption of multivariate normality was met for this combination of four
dependent variables. Mardia’s skewness statistic (.873) was not significant (p = .128), and the
kurtosis statistic (.741) was also not significant (p = .096). Box’s Test of Equality of Covariance
Matrices indicated that the assumption of homogeneity of variances was met for the four
dependent variables (p = .023).
Findings
Analysis of the first two research questions was done by conducting a one-way
multivariate analysis of variance with experimental condition as the independent variable, and
total number of study sessions logged, total number of minutes studied, satisfaction with score on
the target assessment, and satisfaction with chosen learning strategies as the dependent variables.
Results indicated a significant difference among the three conditions with a small effect size [F
(2, 144) = 6.289, p < .001,  p = .149].
2

In order to identify the primary contributing variables accounting for group differences
on this multivariate effect, a discriminant analysis was conducted. The discriminant function
analyzed the impact of each dependent variable on the difference among experimental
conditions. Wilks-Lambda produced a significant result (p < .001), and revealed that total
number of minutes studied (r = .836), satisfaction with chosen learning strategies (r = .631),
number of study sessions logged (r = .523), and satisfaction with target assessment score (r =
.119) all contributed to this difference. These data, combined with mean scores (see Table 3 and
Figure 2), indicate that the total number of minutes studied was most responsible for the
difference, while satisfaction with target assessment score was least responsible.
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Table 3. Means and standard deviations for dependent variables related to research questions number
one and two. Experimental condition is the independent variable.
Control (N=46)
PT Training (N = 45) PT Motivation (N=58)
3.20 (1.893)
3.62 (1.451)
4.09 (1.625)
Number of Study
Sessions
221.63 (209.018)
327.62 (160.514)
400.62 (249.771)
Number of Minutes
Studied
2.72 (.981)
2.42 (1.138)
2.91 (1.048)
Satisfaction with
Target Assessment
Performance
2.59 (.858)
2.98 (.812)
3.09 (.779)
Satisfaction with
Chosen Strategy
Figure 2. Group means for total number of sessions logged, satisfaction with target assessment score,
and satisfaction with chosen learning strategies.

Study Behaviors and Satisfaction
4.5
4
3.5
3
2.5
2
1.5
1
0.5
0
Total Number of Sessions
Control Group

Performance Satisfaction (1-4)

Practice Testing Training Group

Strategy Satisfaction (1-4)

Practice Testing Motivation Group

Active versus Passive Learning Strategies
In order to generalize the findings of this intervention beyond the experimental
manipulation, a supplementary analysis was undertaken. Groups were established based on
reported active and passive learning strategies (in preparation for the target assessment) by
reviewing and coding the study logs (blind to condition). Participants were coded as using active
learning strategies (n = 68) if their study log demonstrated a focus on creating study materials
and actively engaging with them (e.g., creating quiz materials, self-quizzing, practice testing).
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This did not require learners to explicitly use practice testing, but review of the logs indicated
that virtually all of those who used an active learning approach used variations or pieces of
practice testing, indicating potential buy-in to the trained intervention. Participants coded as
using passive learning strategies (n = 85) primarily reported merely reading their notes or the
book, with no indication of a generative learning strategy.
Given that one objective of the study was to motivate students to use active learning
strategies, a Chi Square test was conducted to explore differences among the three experimental
conditions in the probability of reporting active versus passive learning strategies in their logged
study sessions. Results [χ2 (2) = 25.724, p < .001) indicated a significant difference among the
groups (see Table 4), revealing significantly higher rates of passive strategy use in the control
group, and the greatest percentage of active strategy use in the practice testing motivation group.
Table 4. The use of active and passive learning strategies, by experimental condition.
Control Group Practice Testing
Practice Testing
Total
Training Group Motivation Group
41 (26.80%)
21 (13.73%)
23 (15.03%)
85
Passive
7 (4.58%)
25 (16.34%)
36 (23.53%)
68
Active
48
46
59
153
Total

Changes in Self-Efficacy for Learning
The third research question dealt with changes in students’ self-efficacy for learning (a
component of self-regulation and expectancy) over time using participants’ SELF-A scores at
both phases of data collection. The control group was not included in this analysis in order to
directly compare the practice testing training and motivation conditions, pointing specifically to
any differential influence of adding the motivational manipulation. As such, a mixed model
analysis with two levels of experimental condition (no control group) and two time points of
measurement was used in order to compare within and between group differences in self-efficacy
for learning over the intermediary period.
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Assumptions Tests
The assumption of normality was met for the SELF-A at both phases. Despite the
Kolmogrov-Smirnov (p < .001) and Shapiro-Wilk (p < .001) results, Phase One SELF-A data
were deemed normal due to skewness (p = -.801), kurtosis (p = .941), and analysis of the
histogram and Q-Q plot. Based on all measures, the assumption of normality was met for the
SELF-A at Phase Two: skewness (p = -.198), kurtosis (p = .443), Kilmogrov-Smirnov (p = .200),
Shapiro-Wilk (p = .400), and analysis of the histogram and Q-Q plot. The assumption of
independence was met for both measures, as was the scale of measurement (interval). The
assumption of homogeneity of variances was met at both levels based on the results of the
Levene’s Test of Equality of Error Variances: Phase One (p = .635) and Phase Two (p = .791).
Findings
The tests of within-subjects effects revealed a significant difference within subjects over
time with a moderate effect size [F (1, 105) = 38.301, p < .001,  p = .267]. This indicated that,
2

without attention to condition, students showed growth over time. There was a significant
interaction between time and self-efficacy for learning with a small effect size [F (1) = 6.494, p =
.012,  p = .058]. As demonstrated in Figure 3, the interaction effect is driven by higher levels of
2

growth in self-efficacy for learning for the practice testing motivation group.
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Figure 3. Self-efficacy for learning non-control group averages at Phase One and Phase Two.
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Motivation to Use Practice Testing
The fourth research question examined the difference between non-control participants’
motivation to use practice testing at Phase One (i.e., Practice Testing Questionnaire) and after the
four-week intermediary period at Phase Two (i.e., Practice Testing Evaluative Questionnaire).
Both measures contained ten items that were structured using terms and phrases derived from the
primary components of Eccles’s (2005) expectancy-value theory of achievement motivation. A
mixed model analysis with two experimental conditions (no control group) and two time points
was used in order to compare within and between group differences, and interaction effects were
also analyzed.
Assumptions Tests
The assumption of normality was met for the Practice Testing Questionnaire (motivation
to use practice testing at Phase One). Despite the Shapiro-Wilk (p = .008) results, these data were
deemed normal due to the following results: Kolmogrov-Smirnov (p = .200), skewness (p = -
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.320), kurtosis (p = .220), and analysis of the histogram and Q-Q plot. Based on all measures, the
assumption of normality was met for the Practice Testing Evaluative Questionnaire (motivation
to use practice testing at Phase Two): skewness (p = -.105), kurtosis (p = -.479), KilmogrovSmirnov (p = .200), Shapiro-Wilk (p = .221), and analysis of the histogram and Q-Q plot. The
assumptions of independence and scale of measurement (interval) were met. The assumption of
homogeneity of variances was met at both levels based on the results of the Levene’s Test of
Equality of Error Variances: Practice Testing Questionnaire (p = .062) and Practice Testing
Evaluative Questionnaire (p = .431).
Findings
A mixed model analysis was used in order to compare within and between group
differences. The tests of within-subjects effects revealed a significant difference within subjects
over time with a small effect size [F (1, 104) = 27.191, p < .001,  p = .207]. There was not a
2

significant interaction between time and motivation to use practice testing, and the effect size
was small [F (1, 104) = 2.337, p = .129,  p = .022]. Examination of the profile plot (see Figure
2

4) illustrates that both groups showed significant decline in their reported motivation to use
practice testing from Phase One to Phase Two; however, the practice testing motivation group
showed moderately greater savings over time.
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Figure 4. Motivation to use practice testing group averages at Phase One and Phase Two.
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Expository Text Passage Comprehension
The fifth research question examined difference among participants’ scores at Phase One
and Phase Two on a posttest based on the expository text passage they read during Phase One.
Participants in all three conditions took the same 20-item measure at both phases. This was a
simple test to determine whether there was an immediate or long-term benefit to practice testing
on a contrived task.
Assumptions Tests
The assumption of normality was met for the posttest at both phases. Despite the
Kolmogrov-Smirnov (p < .001) and Shapiro-Wilk (p < .001) results, Phase One data were
deemed normal due to skewness (p = -.615), kurtosis (p = .122) and analysis of the histogram
and Q-Q plot. Despite the Kolmogrov-Smirnov (p < .001) and Shapiro-Wilk (p < .001) results,
Phase Two data were deemed normal due to skewness (p = -.515), kurtosis (p = .337), and
analysis of the histogram and Q-Q plot. The assumptions of independence and scale of
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measurement (interval) were met. The assumption of homogeneity of variances was met at both
levels based on the results of the Levene’s Test of Equality of Error Variances: Phase One
posttest (p = .064) and Phase Two posttest (p = .160).
Findings
A mixed model analysis was used in order to compare within and between group
differences. The tests of within-subjects effects revealed a significant difference within subjects
over time with a moderate effect size [F (1, 152) = 84.730, p < .001,  p = .358]. However, there
2

was not a significant interaction between condition and posttest scores over time [F (2, 152) =
.056, p = .946,  p = .001]. Based on the profile plot (see Figure 5), all three conditions showed
2

an equally significant decline in scores over time.
Figure 5. Expository text comprehension posttest group averages at Phase One and Phase Two.
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Chapter Five: Discussion
This two-phase experimental study examined the impact of intentional training and a
motivational manipulation on students’ study behaviors, satisfaction with those behaviors, and
academic performance. Undergraduate college students were randomly assigned to one of three
experimental conditions prior to Phase One: control group, practice testing training group, and
practice testing training plus motivational manipulation group (or practice testing motivation
group). All participants selected a target assessment at Phase One and were asked to track their
study behaviors during a four-week intermediary period for that assessment. Outcome measures
primarily focused on group differences as it pertained to students’ expectations and selfevaluation, self-regulated learning strategies, and performance on the target assessment.
The design of the motivational manipulation was based on the Eccles (2005) expectancyvalue theory of achievement motivation and the Zimmerman (2002) model of cognitive selfregulation. Eccles and colleagues explain students’ motivation as a cyclical and multiplicative
function between one’s expectancy for success and subjective task value (Eccles, 2005; Eccles et
al., 1983; Eccles & Wigfield, 1995; Eccles & Wigfield, 2002; Wigfield & Eccles, 2000).
Zimmerman and colleagues contend that students learn to self-regulate through a three-phase
(i.e. Forethought Phase, Performance Phase, and Self-reflection Phase) cyclical process (Cleary
& Chen, 2009; Cleary & Zimmerman, 2001; Zimmerman, 2000 & 2002; Zimmerman &
Kitsantas, 2005 & 2007). Motivation and self-regulation strongly influence and relate to one
another, and studies have indicated that each are responsive to external influence (Acee &
Weinstein, 2010; Kitsantas & Zimmerman, 2009; Wang, Chow, Degol, & Eccles, 2016; Wolters
& Benzon, 2013; Zimmerman & Kitsantas, 2007 & 2014).
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Theoretical basis for the belief that this simple intervention served as a positive
motivational manipulation rests on the development of an expectation for success and an
increase in subjective task value (Eccles, 2005). The motivational manipulation used in this
study emphasized teaching participants about the research demonstrating the efficacy of practice
testing, a learning strategy rooted in research related to activating memory retrieval processes
(Karpicke, Butler, & Roediger, 2009; Karpicke & Roediger, 2008; Kornell, Hays, & Bjork,
2009; Rawson & Dunlosky, 2011 & 2012). It was hypothesized that the three groups would
differ in their self-regulated learning strategies in preparation for the target assessment,
satisfaction with chosen learning strategies, self-efficacy for learning (a component of selfregulation and expectancy) over time, and motivation to use active learning strategies (e.g.,
practice testing) at both phases.
Given that few experimental studies have been conducted that examine the impact of a
motivational manipulation on students’ self-regulated learning strategies while emphasizing a
specific active learning strategy (e.g., practice testing), these findings certainly inform the field
and add to the research. Students’ self-regulated learning strategies and evaluation of those
strategies were successfully manipulated; they studied more, used spaced practice, and were
more satisfied with their chosen learning strategies if they were trained on how to use the
learning strategy and taught about its efficacy. However, the intent was also to inform those that
work with college students and develop both curriculum and programs for them. These results
demonstrate that participants are not likely to see an added benefit in expository text
comprehension with only a brief “practice session” using practice testing, and they support the
existing research in establishing that it is important to focus on students’ motivation and ability
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to self-regulate as well as teaching them the functionality and efficacy of active, self-regulated
learning strategies.
Sample Equivalency
Generally, the groups did not differ substantially at Phase One, as means indicated
similarities across outcome variables. For example, participants did not differ significantly on
their expected grade on the self-selected target assessment. While at least a portion of their
subjective task value was controlled with the use of explicit instructions while choosing the
target assessment, this result demonstrates that students had similar expectations at the outset.
There were also not significant differences among participants’ baseline self-efficacy for
learning, desired grade on the assessment, number of hours spent studying for the course (related
to the target assessment), and baseline motivation (MSLQ expectancy-value subscales). Due to
the high quality of the sample, its overall size, and its representative nature in comparison to
typical students at other colleges or universities on common institutional outcome measures,
these results can be considered externally valid.
Given the emphasis on motivation in this study, including the development of a
motivational manipulation, baseline motivation (using the three MSLQ expectancy-value theory
subscales) was examined in order to determine whether there were significant differences based
on gender or condition. Results indicated that there were not significant differences for gender or
condition based on motivation at Phase One, but it must be noted that the practice testing
motivation group had the lowest score of the three groups.
Meaningful Relationships
The examination of relationships among variables aided in the interpretation of these
findings. As expected, there were a number of positive and significant correlations among key
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dependent variables. It was not surprising to see significant relationships among students’
baseline motivation and their self-efficacy for learning scores at both phases, nor was it
particularly noteworthy that their expected grade on the target assessment significantly correlated
with their score or that their score was significantly related to their performance satisfaction.
Participants’ self-efficacy for learning at Phase Two significantly correlated with other key
outcome variables, and this fit the theoretical support for the design of the study and aligned with
the original hypotheses related to self-regulation and expectancy.
The importance of students’ SELF-A scores at Phase Two is highlighted by the fact that
their Phase One scores did not significantly correlate with the other key outcome variables: target
assessment score, total number of study sessions reported, total number of minutes studied,
satisfaction with their score, and satisfaction with chosen learning strategies. These variables
were significantly and positive correlated with self-efficacy for learning at Phase Two, and this
indicates a relationship among post-training and post-manipulation self-efficacy for learning and
students’ study behaviors, performance, and satisfaction. Additionally, participants’ satisfaction
with chosen learning strategies was positively and significantly correlated with the number of
study sessions logged, number of minutes studied, and target assessment score.
Primary Research Questions
This study focused on five primary research questions, and these were connected to
participants’ self-regulated learning strategies, performance on a self-selected target assessment,
self-efficacy for learning, motivation to use practice testing (i.e., active learning strategies), and
expository text passage comprehension. The results indicate a significant impact for those in the
non-control groups and, due to the nature of these findings, students’ study behaviors and
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satisfaction are discussed together. The results also provide evidence that there was an added
benefit to providing a motivational manipulation in addition to the practice testing training.
Study Behaviors and Satisfaction
Study Behaviors. It was originally hypothesized that students in both the practice testing
training and motivation groups would report more study sessions and a longer overall study time
than control group students, and that those in the practice testing motivation group would report
more studying than those who just received the training. The results of this study confirmed this
primary expectation, demonstrating that students in non-control conditions had higher rates of
active study behaviors, with the practice testing motivation group demonstrating the highest
positive outcome.
Those in the control group reported lower numbers in comparison to the other groups, as
they logged significantly fewer study sessions, overall time spent studying, and use of active
learning strategies in the week prior to their target assessment. Because both non-control
conditions outscored the control condition in these areas, one interpretation might be that training
only is sufficient. However, the practice testing motivation group studied approximately 80
minutes more than the practice testing training group. The importance of the use of spaced
practice was also evident in these findings (Cepeda et al., 2008). Based on these results, the
original hypothesis is supported because it was demonstrated that training students and
effectively motivating them (via a manipulation) is more likely to produce the best behavioral
results.
Satisfaction. It was originally hypothesized that students in both the practice testing
training and motivation groups would report higher satisfaction on both dependent variables, and
that those in the practice testing motivation group would report more satisfaction with their
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chosen learning strategies. This was based on the belief that the use of practice testing would
increase participants’ motivation and use of active self-regulated learning strategies (Acee &
Weinstein, 2010; Liu et al., 2014; Schindler et al., 2016; Wolters & Benzon, 2013; Zimmerman,
2000; Zimmerman & Kitstantas, 2007 & 2014).
The practice testing motivation group was the most satisfied with their performance (i.e.,
target assessment score), followed by the control group and the practice testing training group,
but these differences were not statistically significant. The groups clearly differed in their
satisfaction with chosen learning strategies, however. Both the non-control groups reported
higher satisfaction than the control group, but the motivational manipulation did not significantly
impact practice testing motivation group participants’ satisfaction with chosen learning
strategies.
Changes during the Intermediary Period
Self-Efficacy for Learning. The primary focus of interest for changes in self-efficacy for
learning in this study was on differences between the two manipulation groups (practice testing
training and motivation groups), given the direct link to providing the practice testing motivation
group participants with evidence that the strategy was a successful approach to learning. While
both groups experienced a significant increase in their self-efficacy for learning during the fourweek intermediary period, the group receiving the motivational information showed a greater
level of growth.
Research indicates that this result occurred (at least in part) because participants were
provided with tasks that required them to engage in self-regulatory processes (Bandura, 1986 &
1991; Zimmerman, 2000 & 2002; Zimmerman & Kitsantas, 2007 & 2014). The data in this study
confirm the prior research illustrating that students’ self-regulated learning and self-efficacy can
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be promoted with targeted training sessions that include both strategy instruction and
motivational information supporting the efficacy of the strategy. Given the evidence that selfregulatory learning strategies improve with practice, these results could be even more robust if
measured over a longer period of time and with repeated (or spaced) interventions.
Motivation to Use Practice Testing. It was originally hypothesized that the practice
testing motivation group would be more motivated (than the practice testing training group) at
Phase One and that both groups would increase in their motivation to use practice testing at the
Phase Two session. Students’ motivation to use practice testing, specifically using the
expectancy-value model of achievement motivation, has not been tested previously. However,
this hypothesis was based on research that suggests that students’ self-efficacy and expectancy
are strongly connected to their motivation to engage in tasks and demonstrate positive selfregulatory behaviors (Bandura, 1986 & 1991; Eccles, 2005; Eccles & Wigfield, 2002; Pintrich,
2004; Zimmerman, 2000; Zimmerman & Kitstantas, 1997, 2007, & 2014). Motivation for both
groups faded over time, and the difference between these groups over time was not significant.
However, the means indicate that there was a general positive value added as a result of the
motivational manipulation.
Implications and Future Directions
The results of this study have potential implications for those working in higher
education, particularly those that are attempting to improve student performance in an effort to
increase macro outcomes such as retention rates, graduation rates, and alumni support. Rather
than focusing solely on reactive programs that attempt to help students who are struggling
academically, colleges and universities should be more intentional about helping students learn
how to learn. As this study demonstrates, students’ behaviors can be manipulated rather quickly,
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but prior research indicates that it takes time and practice for those behaviors (i.e., the use of
active learning strategies) to significantly impact performance (Karpicke et al., 2009; Karpicke &
Roediger, 2008). Ultimately, this means that professors can influence students’ learning
strategies if they present them with an active self-regulated learning strategy, show them how to
use it, and motivate them to try it. This boosts expectancy and subjective task value, and it
promotes self-efficacy. Future studies could emphasize faculty members’ understanding of
student motivation, self-regulation, and self-regulated learning strategies.
Future research could also delve more deeply into different types of active learning
strategies. It was necessary to focus on a singular strategy in this instance, for control purposes,
but it could be beneficial and interesting to conduct similar experiments using active learning
strategies that are not so rigid (e.g., practice testing) in their functionality (Dunlosky et al., 2013;
Karpicke, 2012). It could also be beneficial to specifically examine the actual study materials
created by students. That was outside the scope of this study and would be very difficult to do,
but it could provide meaningful information related to this topic. During Phase Two sessions,
students were informally asked about their study materials, and the majority said that they would
not have provided them for fear of not getting them back. A future study focusing on study
materials would have to account for that issue.
Longitudinal studies could also examine these types of changes over longer periods of
time, or with additional time points, and these could include additional variables such as
semester and cumulative GPA. Examining the ability of motivation to influence students’ selfregulated learning strategies using more general academic performance measures (not a selfselected target assessment) could provide a different picture that accompanies these findings
nicely. These types of studies could also include the examination of first-generation college
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students and/or those that come from low-performing high schools, and this might be particularly
beneficial considering what research indicates about difficulties in transitioning from high school
to higher education (particularly for those types of students). Longitudinal studies that are spaced
out over longer periods of time would appropriately support, and be a logical extension from,
short-term studies such as this one.
The findings suggest that providing students with training on self-regulated learning
strategies promotes the use of active learning strategies in a real learning context. The data
further illustrate that when the training is accompanied by an additional motivational component
that illustrates that the strategy is effective, the impact on study behaviors, satisfaction with
chosen learning strategies, and self-efficacy for learning are all positively impacted. Engaging
students in this manner promotes better self-regulation skills, including increased study
behaviors and positive self-evaluations, and this meaningfully influences both their future
motivation and ability to self-regulate. Over time and with practice, this could promote better
academic outcomes. More research is needed, but this study provides enough evidence to support
digging deeper into this phenomenon and to encourage institutions and individual instructors to
more carefully consider their approaches toward student learning.
Limitations
This study had several limitations, and each had a varying degree of impact on the results
and ensuing interpretations. One primary limitation is that the study was conducted in a rather
homogenous setting. The majority of the students at the institution are Caucasian, come from
rural areas, and are lower to middle class in terms of their socioeconomic status. As such, while
the sample was representative of the institution, it was not completely representative of the
general population. Another potential threat was the use of a self-selected target assessment as
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the focal point for the study log reporting. While there were clearly established parameters for
the type of assessment that could be chosen and the time frame in which it needed to be taken by
the student, variations in the difficulties of participating students’ courses impose uncontrollable
variation. For example, students took exams in many different disciplines and with different
difficulty levels. However, in order to get a broad selection of subjects from all majors and
academic status levels, this divergence in target assessment was required.
Another limitation is that the majority of these findings are based on self-reported data,
and this is true of the following: study log, satisfaction inventory, self-efficacy for learning, and
motivation to use practice testing (pre and post intervention). Finally, it was risky to ask students
to return for a second session (four weeks later) and to bring all of their materials, and this is
considered a limitation because the rigidity of this approach could have affected participants’
willingness to return or even sign up for the study at initial registration. The attrition rate was
very low (4.9%) from Phase One to Phase Two; more participants returned (after an intermediary
period) than is typical in this type of study. Therefore, while the study design might have
negatively impacted participants’ willingness to register (committing to two sessions, four weeks
apart) for the study initially, intentional communication and organization yielded a very positive
“return” rate.
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Appendix A

Demographic Information Form
Instructions: Please provide an honest response for each of the following items to the best of
your knowledge and ability.
1. What is your first initial and last name? _________________________________
2. What is your age? _______
3. What is your gender? Circle one.
Female
Male
Transgender Male

Transgender Female

Other

4. With which racial or ethnic category do you identify? Circle one.
African American or Black
Asian/Asian American
Latino/Hispanic

Caucasian/White

Native Hawaiian or Other Pacific Islander
American Indian or Alaska Native
Prefer Not to Respond

Two or More of the Above

Other: Please specify: ____________________
5. How many credit hours are you currently taking? ______________
6. What is your major(s)?

________________________

7. What is your minor? (if applicable)

_______________________

8. What is your academic standing? Circle one.
First-Year
Sophomore
Junior

Senior

9. Are you currently working? Circle one.
Yes
No
If yes, approximately how many hours per week?
10. Do you play on one of the official athletic teams? Circle one.
Yes
No
If yes, are you currently in-season?
Yes
No

_______________
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Target Assessment Identification
Please wait to complete the following items until you are instructed to do so. Thank you!
Using your planner/calendar, consider the classes that you are in right now. From that list of
classes, pick one that will have a major exam (or assignment) that can be scored on a 0-100 scale
and will occur (or be due) between October 5 and October 15. Using the flow chart that was
provided during the session, please choose an assessment that you know you need to study for in
order to do well. Once you have picked that course and assessment, please complete the
following items.
Which assessment are you targeting? Be sure to include the name of the course and the
name of the assessment (e.g. midterm, exam #2).
__________________________________________________
What is the grade that you expect to get on this assessment (on a 0-100 scale)? ______
How confident are you in this expectation?
Not at all
Somewhat
Mostly
Extremely
I don’t know
What is the grade that you want to get on this assessment (on a 0-100 scale)? ______
If you have already had a major assessment in this course (0-100 scale), how did you do
on it? ______
Why are you taking this class? Circle one.
Core
Major
Minor
Elective
How many hours, on average, do you study for this course per week? ______
How many hours, on average, do you study (overall) per week? ______

117

Appendix B

Target Assessment Selection Instructions
You need to choose a target assessment that is important (and/or interesting) to you and is one
that will require studying and preparation. Ideally, you will choose an exam (or test). Small
quizzes or lab assignments are probably not appropriate, for example. Options other than exams
(or tests) can be considered, but these must be assessments that require studying and will be
objectively scored by your professor.
It is preferred that you pick an assessment from a course in your academic major or minor. If you
are not taking a course in your academic major or minor this semester, then consider elective or
core courses. Therefore, please choose your target assessment using the following “flow chart” –
and be sure to ask if you have any questions.
1. Course in your academic major or minor.
2. Elective course.
3. Core course.
Be sure to choose an assessment from a class that is important (or interesting) to you! That is the
top priority. Therefore, the flow chart (above) is not set in stone. For example, if you are taking a
core course that is more important (or interesting) to you than an elective course, it might be a
good idea to choose that core course.
Please ask if you have questions! Once you have selected your target assessment and have been
directed to do so, go ahead and fill out the Target Assessment Identification form.
Thank you!
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Appendix C
First initial and last name:__________________________________

Questionnaire – Part 1
The following all items are all related to the target assessment (and course) that you have
identified. Please respond to the following items by writing your score (1-7) in the blank, which
is located directly to the left of each statement. Use the following scale:
Not at all true of me
Very true of me
1-----------2-----------3-----------4-----------5-----------6-----------7
_____ 1. It is important for me to learn the course material in this class.
_____ 2. I am very interested in the content area of this course.
_____ 3. I think the course material in this class is useful for me to learn.
_____ 4. I like the subject matter of this course.
_____ 5. Understanding the subject matter of this course is very important to me.
_____ 6. If I study in appropriate ways, then I will be able to learn the material in this course.
_____ 7. It is my own fault if I don't learn the material in this course.
_____ 8. If I try hard enough, then I will understand the course material.
_____ 9. If I don't understand the course material, it is because I didn't try hard enough.
_____ 10. I believe I will receive an excellent grade in this class.
_____ 11. I'm certain I can understand the most difficult material presented in the readings for
this course.
_____ 12. I'm confident I can understand the basic concepts taught in this assessment.
_____ 13. I'm confident I can understand the most complex material presented by the instructor
in this course.
_____ 14. I'm confident I can do an excellent job on the assignments and tests in this course.
_____ 15. I expect to do well in this class.
_____ 16. I'm certain I can master the skills being taught in this class.
_____ 17. Considering the difficulty of this assessment, the teacher, and my skills, I think I will
do well in this class.

Questionnaire – Part 2
Please respond to the following items by writing your score (you can choose any score from 0100) in the blank which is located directly to the left of each statement. Use the following scale:
0
Definitely
cannot do it

30
Probably
cannot do it

50
Maybe

70
Probably
can do it

100
Definitely
can do it

_____ 1. When you miss a class, can you find another student who can explain the lecture notes
as clearly as your teacher did?
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_____ 2. When your teacher’s lecture is very complex, can you write an effective summary of
your original notes before the next class?
_____ 3. When a lecture is especially boring, can you motivate yourself to keep good notes?
_____ 4. When you had trouble understanding your instructor’s lecture, can you clarify the
confusion before the next class meeting by comparing notes with a classmate?
_____ 5. When you have trouble studying your class notes because they are incomplete or
confusing, can you revise and rewrite them clearly after every lecture?
_____ 6. When you are taking a course covering a huge amount of material, can you condense
your notes down to just the essential facts?
_____ 7. When you are trying to understand a new topic, can you associate new concepts with
old ones sufficiently well to remember them?
_____ 8. When another student asks you to study together for a course in which you are
experiencing difficulty, can you be an effective study partner?
_____ 9. When problems with friends and peers conflict with schoolwork, can you keep up with
your assignments?
_____ 10. When you feel moody or restless during studying, can you focus your attention well
enough to finish your assigned work?
_____ 11. When you find yourself getting increasingly behind in a new course, can you increase
your study time sufficiently to catch up?
_____ 12. When you discover that your homework assignments for the semester are much longer
than expected, can you change your other priorities to have enough time for studying?
_____ 13. When you have trouble recalling an abstract concept, can you think of a good example
that will help you remember it on the test?
_____ 14. When you have to take a test in a school subject you dislike, can you find a way to
motivate your- self to earn a good grade?
_____ 15. When you are feeling depressed about a forthcoming test, can you find a way to
motivate yourself to do well?
_____ 16. When your last test results were poor, can you figure out potential questions before the
next test that will improve your score greatly?
_____ 17. When you are struggling to remember technical details of a concept for a test, can you
find a way to associate them together that will ensure recall?
_____ 18. When you think you did poorly on a test you just finished, can you go back to your
notes and locate all the information you had forgotten?
_____ 19. When you find that you had to “cram” at the last minute for a test, can you begin your
test preparation much earlier so you won't need to cram next time?
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Appendix D

Practice Testing Training PowerPoint Slides
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Appendix E

Practice Testing Training Plus Motivational Manipulation PowerPoint Slides
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Appendix F

Video Script – female student
My name is Chelsea Glenn, and I’m a sophomore majoring in elementary education. A
couple of years ago, I heard about practice testing and decided to give it a try. I’m always willing
to try new study strategies because I want to get good grades and learn the material from my
classes. Honestly, I was expecting it to be a little difficult and time-consuming, but I was wrong.
The key to practice testing is that you have to find a way to connect the material to your
life; that really makes the practice testing more effective. Writing questions using wording that
makes sense to you is really important! The other thing is that you need to space out your
studying. I don’t know why, but it just works better that way. It feels like you are training your
mind to remember the material. I really feel like I am in control of my own learning when I use
practice testing, and that’s important to me. I use this when studying for any test or quiz now; it
doesn’t take too much time, and it’s a lot better than just reading my notes over and over again.
I have scored much higher on quizzes and exams since I started using practice testing to
study for them, and I really think you should consider giving it a try! More importantly, I just
feel more confident heading into exams, and I love that.
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Appendix G

Video Script – male student
My name is Peter Shepherd, and I’m a senior majoring in sales here at Manchester.
I love practice testing. It really works for me, and I want to tell why I think this strategy is so
awesome.
When I was younger, I studied in all different kinds of ways, but none of them worked
well consistently for me. Creating my own test questions and practicing giving answers to them
really helps me to understand the material; it’s so much better than just reading the book over
and over. I like the fact that practice testing allows my brain to “practice” retrieving the
information. When I sit down to take an exam, it is not the first time that I’ve tried to remember
that information because I’ve been practicing leading up to the exam. It is SO much easier to
remember the material! That last part is important – you have to stretch out your studying. Don’t
just cram and use test yourself the night before – it won’t work as well! Create a schedule, or a
plan, for when you will study leading up to the exam – and follow it.
I have done much better on exams since I started using practice testing exclusively. It’s
easy, worth the time spent, and it’s actually kind of fun. It makes it seem like the exam isn’t
going to be as difficult or intimidating. I think you should try it!
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Appendix H
Expository Text Passage
We can gain still greater insight into our own biological heritage by observing the behavior of
those animals with whom we share the most genetic similarity. One of our closest relatives in the
animal kingdom is the chimpanzee, with whom we share 98 percent of our DNA. The
chimpanzee is extremely aggressive. Although chimps do not engage in full-scale war like
humans do, male chimps will hunt and kill other chimps. From this we might conclude that
humans, especially males, are genetically programmed for aggressive behavior.
But there is another organism to consider – the bonobo, our equally close genetic relative, which
evolved from the same ancestor as the chimpanzee. The bonobo has been described by
primatologists as more intelligent, more compassionate, more empathetic, and more peaceful
than the chimp, its genetically similar cousin. Whereas the chimpanzee will engage in violent
behavior with little provocation, the bonobo is one of the least aggressive species of mammal on
the planet. In fact, bonobos have been called the “make love not war” ape, because prior to
engaging in activities that could otherwise lead to conflict, bonobos have sex. This sexual
activity functions to diffuse potential conflict. For example, when the group arrives at a feeding
ground, they first engage in communal sex, and then proceed to eat peacefully. In contrast, when
chimps arrive at a feeding ground they fight over the food. Also, unlike the chimps, bonobos
form into female-dominated societies and are known for their sensitivity to others in their group.
The bonobo is a rare exception. Among primates, aggression is nearly universal, which strongly
suggests that aggressiveness has evolved and has been maintained because it has survival value.
At the same time, evolutionary psychologists underscore the point that nearly all organisms have
also evolved strong inhibitory mechanisms that enable them to suppress aggression when it is in
their best interests to do so. Aggression is an optional strategy. It is determined by the animal’s
previous social experiences, as well as by the specific social context in which the animal finds
itself. The bonobos prove that violence between animals is far from inevitable; it can be virtually
eliminated within a culture.
Moreover, where humans are concerned, because of the complexity of our social interactions, the
social situation takes on even greater importance than it does among our close relatives in the
animal kingdom. As Leonard Berkowitz has suggested, we humans seem to have an inborn
tendency to respond to certain provocative stimuli by striking out against the perpetrator.
Whether the aggressive tendency is actually expressed in overt action is a function of a complex
interplay between these innate propensities, a variety of learned inhibitory responses, and the
precise nature of the social situation. For example, although it is true that many organisms, from
insects to apes, will attack an animal that invades their territory, it is a gross oversimplification to
imply, as some popular writers have, that humans are likewise programmed to protect their
territory and behave aggressively in response to specific stimuli.
There is much evidence to support Berkowitz’s contention that, among humans, innate patterns
of behavior are infinitely modifiable and flexible. Human cultures vary dramatically on this
dimension. For example, there are many so-called primitive tribes, like the Lepchas of Sikkin,
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the Pygmies of Central Africa, and the Arapesh of New Guinea, that manage to live in
cooperative friendliness, both within their own tribe and in their relations with others. Among
these people, acts of aggression are extremely rare. Meanwhile, in a more “civilized” society like
our own, our elected leaders choose to spend a huge percentage of our resources on military
hardware and personnel, family violence is commonplace, drive-by shootings have become a
tragic aspect of urban life, rampage killings take place in our high schools, and in several parts of
the world suicide bombers have emerged as a fact of life.
Reference
Aronson, E. (2007). The Social Animal, 10th Ed., p. 257-258. New York, NY: Worth.
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Appendix I
First initial and last name:_____________________________________

Posttest based on passage from The Social Animal
Directions: Please circle the correct answer for each of the following items.
1. One of our closest and commonly recognized relatives is the _____________________; we share 98%
of our DNA. This was the first animal mentioned in the passage.
a. Orangutan
b. Capuchin monkey
c. Bonobo
d. Chimpanzee
e. Pygmie
2. This animal (from question 1) is generally considered to be ___________________.
a. Passive, but strong
b. Weak
c. Non-confrontational
d. Extremely aggressive
e. Aggressive only when provoked
3. Tribes such as the Arapesh of New Guinea typically live in ________________.
a. A state of war
b. Isolation
c. The jungle
d. a state of cooperative friendliness
e. The desert
4. It has been suggested that humans seem to have a tendency to __________________ when provoked.
a. Strike out aggressively
b. Retreat
c. Compromise
d. Become depressed
e. None of these are correct.
5. According to the passage, who suggested the phenomenon described in question 3?
a. Elliot Aronson
b. David Sikkin
c. Sigmund Freud
d. Leonard Berkowitz
e. None of these are correct.
6. Because of ________________________, socializing takes on even greater importance than it does
among our close relatives in the animal kingdom.
a. Our DNA
b. Evolution
c. Historical male dominance in our society
d. Industrialization
e. The complexity of human social interaction
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7. The ________________ is an animal that is an equally close relative to humans (compared to the
animal from question 1), and they even evolved from the same ancestor.
a. Chimpanzee
b. Bonobo
c. Orangutan
d. Pygmie
e. Capuchin monkey
8. This animal (from question 7) is considered to be…..
a. Intelligent
b. Compassionate
c. Empathetic
d. Violent only when necessary
e. A, B, and C only
9. This animal (from question 7) tend to __________________ rather than engage in fighting.
a. Eat
b. Drink
c. Have sex
d. Sleep
e. Forage
10. It is believed that these animals (from question 7) __________________ in order to avoid conflicts at
a feeding ground.
a. Eat based on social status
b. Engage in communal sex
c. Fight when necessary
d. Forage for their own food supply
e. Fight to the death, if necessary
11. When the animal from question 1 arrives at a feeding ground, it typically _________________.
a. Eats based on social status
b. Engages in communal sex
c. Fights when necessary
d. Forages for its own food supply
e. Fights to the death, if necessary
12. Evolutionary psychologists have suggested that organisms can learn to _____________________
when it is in their best interests to do so.
a. Cooperate
b. Suppress aggression
c. Fight
d. Engage in sexual activity
e. None of the above.
13. Among primates, aggression is nearly universal, which strongly suggests that it has evolved and been
maintained because it has _____________.
a. Survival value
b. Been inborn
c. Been inevitable
d. Helped control the population
e. None of these are correct.
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14. Whether or not an organism is aggressive is typically determined by its……
a. Previous social experiences
b. Environmental context
c. Learned inhibitory responses
d. A and C only
e. A, B, and C
15. The evolutionary psychologist (from question 5) believes that humans are aggressive because….
a. We have learned it
b. We think we are supposed to be this way
c. It’s inborn
d. We struggle with our identities
e. It benefits us
16. This psychologist also believes that….
a. Violence is just a necessary evil
b. Humans are not capable of suppressing their aggression, hence “passive-aggressive” behavior
c. Violence can be eliminated from an entire culture
d. A and C
e. A and B
17. The author (of the passage) suggests that _____________ are more likely to demonstrate aggression.
a. Third world countries
b. Civilized societies
c. Those in the Eastern Hemisphere
d. Tribes such as the Lepchas of Sikkin
e. Younger men
18. According to the author, this (from question 17) occurs because…..
a. Military
b. Family violence
c. Politics
d. A, B, and C
e. None of the above
19. In general, the passage suggests that…..
a. Increased industrialization and civilization lessens an organism’s ability to inhibit aggression
b. Education is critical in halting aggression
c. Aggression is strongly linked to food and sexual urges
d. Organisms are usually only aggressive when they have to be
e. Humans are more advanced in relationships than our animal counterparts, despite our DNA
connection
20. Additionally, the author seems to believe that…..
a. Humans are basically programmed to protect their territory
b. Social situations don’t have much to do with aggression
c. Aggression is taught via social expectations
d. Aggression is random in animals; it is tough to determine which variables cause or deter it
e. Civilized society does not function as well as certain so-called primitive cultures
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Appendix J
First initial and last name:_____________________________________

Practice Testing Questionnaire
When considering the training you just received on practice testing, please respond to the
following statements using the scale provided below.
1---------------------------2--------------------------3-------------------------4
Strongly
Disagree
Agree
Strongly
Disagree
Agree
Write your response (1-4) in the blank located to the left of each statement.
_____ 1. I am capable of using practice testing effectively.
_____ 2. I will be successful (on the target assessment) if I use practice testing as a study
strategy.
_____ 3. It is easy to use practice testing as a study strategy.
_____ 4. Practice testing makes me feel more in control of my learning.
_____ 5. I like practice testing better than other study strategies that I have tried previously.
_____ 6. It is worth my time to use practice testing as a study strategy.
_____ 7. Practice testing is a strategy that I will be able to use to prepare for future assessments.
_____ 8. Using practice testing as a study strategy is important to me; I value it.
_____ 9. I believe that there is a benefit to using practice testing as a study strategy.
_____ 10. I plan to use practice testing as a study strategy.
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Appendix K

Practice Testing “Takeaway” Handout
This handout is only for you; please do not share it with friends
or others that have participated in the study. Just as you have
been asked to not talk to others about the study, you are being
asked to not share this document with others. Thank you!
Information on Practice Testing
Definition: the development and use of testing materials as a
study strategy
How it’s done…..
 You create testing materials (questions) based on the
content you need to learn
o This involves summarizing the content and rewording
it (or paraphrasing) and making it meaningful or
applicable to you in some way
 This can involve the use of mnemonics,
organizers, or anything that helps you “connect”
with the content
 Practice by testing (or quizzing) yourself repeatedly
o Space sessions out as much as possible
o It is important that you quiz yourself; do not have
others quiz you!
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Appendix L

Practice Testing “Takeaway” Handout
This handout is only for you; please do not share it with friends
or others that have participated in the study. Just as you have
been asked to not talk to others about the study, you are being
asked to not share this document with others. Thank you!
Information on Practice Testing
Definition: the development and use of testing materials as a
study strategy
How it’s done…..
 You create testing materials (questions) based on the
content you need to learn
o This involves summarizing the content and rewording
it (or paraphrasing) and making it meaningful or
applicable to you in some way
 This can involve the use of mnemonics,
organizers, or anything that helps you “connect”
with the content
 Practice by testing (or quizzing) yourself repeatedly
o Space sessions out as much as possible
o It is important that you quiz yourself; do not have
others quiz you!
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Why does Practice Testing work?
Practice testing works because…..
 It promotes deep processing of the content
o Developing and using questions allows you to process
the content more deeply and with repetition
 It allows you to elaborate on the content
o By making the content meaningful or applicable to
you in some way, you connect with it more effectively
 It engages memory retrieval processes
o Research has shown that initial failure (or struggle)
actually helps when studying information
o When you actually take the exam (or assessment),
that’s not the first time you have done it!
 It encourages the use of spaced practice
o Research has shown that spaced practice is far more
effective than massed practice
o Six 1-hour study sessions are better than one 6-hour
study session!
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Appendix M
First initial and last name:__________________________________
Identified target assessment and course:______________________________________________
Date of the target assessment:_________________________________

Study Log
Instructions: For the next four weeks, or until your assessment is completed, please use the following
chart to track your studying on the target assessment only. Be sure to make an entry EACH TIME YOU
STUDY. An example is provided in the first row. Please write legibly!
When you come back for session #2 on October 16, 17, or 18 (depending on when you sign up), this
must be submitted in order for you to be eligible to win a prize.
Day of the week
and actual date
Tuesday, September
26

Location: where did
you study?
Library

Type of studying (describe exactly
what you did)
Read my notes over

How long did
you study?
2 hours
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Appendix N
First initial and last name:______________________________

Target Assessment Follow-up
Please provide accurate information related to your (chosen) target assessment.
What was your target assessment and the name of the course?
________________________________________________________
Score on target assessment (0-100): _________
How many hours, on average, do you estimate that you studied for this course per week?
_________
What type of assessment was the target assessment? ____________________
If it was an exam or test, what type of questions were there? Circle all that apply.
Multiple Choice

True/False

Matching

Short Answer

Fill-in-the-blank

Essay

Other (please describe) __________

Target Assessment Satisfaction
Please rate the following statements using the scale below.
Not at all satisfied
1

Somewhat satisfied
2

Mostly satisfied
3

Completely satisfied
4

_____ I am satisfied with my score on the target assessment.
_____ I am satisfied with how I prepared for the target assessment.
_____ I am satisfied with the strategy (or strategies) that I used when studying for the
target assessment.
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Appendix O
First initial and last name:_____________________________________

Practice Testing Evaluative Questionnaire
When considering the training you just received on practice testing, please respond to the
following statements using the scale provided below.
1---------------------------2--------------------------3-------------------------4
Strongly
Disagree
Agree
Strongly
Disagree
Agree
Write your response (1-4) in the blank located to the left of each statement.
_____ 1. I was able to use practice testing effectively.
_____ 2. I was successful (on the target assessment) because I used practice testing as a study
strategy.
_____ 3. It was easy to use practice testing as a study strategy.
_____ 4. Practice testing made me feel more in control of my learning.
_____ 5. I liked practice testing better than other study strategies that I had tried previously.
_____ 6. It was worth my time to use practice testing as a study strategy.
_____ 7. Practice testing is a strategy that I will be able to use to prepare for future assessments.
_____ 8. Using practice testing as a study strategy is important to me; I value it.
_____ 9. I believe that there is a benefit to using practice testing as a study strategy.
_____ 10. I plan to use practice testing as a study strategy in the future.
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Appendix P

Phase One Session Plans (per condition)
Control Group – 30-35 mins
 Sign-in (names)
o Informed consent
 Welcome
 Demographic Information and Target Assessment Form
o TA Form done with “Target Assessment Selection Instructions”
 Questionnaire: MSLQ subscales and SELF-A
 Expository text passage (from The Social Animal) and 10 mins to study it
o No directions given. Just told to “study the passage”
 Posttest on text passage
 Study log distributed and explained
o E-mail and Remind101
 Register for Phase Two session
 DONE
Practice Testing Training Group – 45 mins
 Sign-in (names)
o Informed consent
 Welcome
 Demographic Information and Target Assessment Form
o TA Form done with “Target Assessment Selection Instructions”
 Questionnaire: MSLQ subscales and SELF-A
 Training on practice testing done with “Practice Testing Training Session PPT – for
training only condition”
 Expository text passage (from The Social Animal) and 10 mins to study it
o Using practice testing
 Posttest on text passage
 Practice Testing Questionnaire
 Handout given – “Practice Testing Takeaway Handout – for training only condition”
o Same info that was provided on PPT slide earlier
 Study log distributed and explained
o E-mail and Remind101
 Register for Phase Two session
 DONE
Practice Testing Plus Motivational Manipulation Group – 50 mins
 Sign-in (names)
o Informed consent
 Welcome
 Demographic Information and Target Assessment Form
o TA Form done with “Target Assessment Selection Instructions”
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Questionnaire: MSLQ subscales and SELF-A
Training on practice testing done with “Practice Testing Training Session PPT – for
motivational manipulation condition”
Motivational manipulation done with “Practice Testing Training Session PPT – for
motivational manipulation condition” AND video
o PPT includes an additional slide (efficacy of practice testing)
o Video – 2-3 mins
 Male and female student, EV terms embedded in script, speaking to
efficacy of practice testing
Expository text passage (from The Social Animal) and 10 mins to study it
o Using practice testing
Posttest on text passage
Practice Testing Questionnaire
Handout given – “Practice Testing Takeaway Handout – for motivational manipoulation
condition”
o Same info that was provided on PPT slide earlier
Study log distributed and explained
o E-mail and Remind101
Register for Phase Two session
DONE
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Appendix Q

Script for Recruiting Visits
Good morning (or afternoon).
“My name is ____________, and I am here to tell you about an opportunity to
participate in an experiment. The study is being conducted by Professor Mike
Martynowicz, and I am one of the members of his Educational Psychology
Research Team. We will be measuring students’ motivation and self-regulation,
but, most importantly, this experiment includes an opportunity for you to learn
about a very effective study strategy that is based on research related to human
memory. So, in addition to being eligible for prizes (if you complete the study!),
you will have the opportunity to learn about a very effective study strategy.”
Pass out the flyer.
“This flyer contains the information that you need to register for the study. Sign-up
sheets are located outside of Professor Martynowicz’s office door, Academic
Center 331. Anyone on campus is eligible to participate; you just have to be 18
years old by September 18 and currently enrolled in classes. There are absolutely
no risks to participants, and confidentiality will be maintained at all times.
Are there any questions?”
Pause for questions. Refer them to Professor Martynowicz with anything that
isn’t related to registration.
“Thank you, and we hope that you consider participating in our experiment!”

140

Appendix R
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Appendix S

Script for Control Group sessions
 Sign-in
o Names, check e-mail and phone # with our records
o Informed consent signed
 Welcome/intro
o Thank you for agreeing to participate in this study. You can withdraw
at any time, and your confidentiality will be kept at all times. If you
have any questions, at any time, do not hesitate to ask.
o My name is Mike Martynowicz, and I am a professor here at
Manchester. My research assistants are Mo Rammel, Amber
Willwerth, Ashleigh Ridenour, and Kaitlin Mindiola.
o This is a 2-phase study, which means that you will need to attend a 2nd
session in order to complete the study. That session is in 1 month, and
you will sign up for that session prior to leaving today.
o We ask that you not share the details of your activities in this session
with friends or classmates, as it could compromise our results.
o Let’s get started!
 Demographic Information and Target Assessment Form
o First, please fill out the Demographic Information form (1st side of the
page)
o Next, please complete the Target Assessment Form
 Use the “Target Assessment Selection Instructions”
 Questionnaire: MSLQ subscales and SELF-A
o Please take a few minutes and respond to the items on this
questionnaire. Answer honestly, and let us know if you have any
questions.
 Expository text passage (from The Social Animal)
o Now, we are going to give you a brief text passage. You have 10
minutes to study it. Approach this as if you are preparing to answer
some questions over the material.
 Posttest on text passage
o Take a few minutes and answer these questions. Your results will not
be shared with anyone.
 Study log distributed and explained
o Over the next 4 weeks, you need to record the times when you study
for your target assessment, which was identified earlier.
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 You need to keep the log as you go and not just fill it out at the
end!
o You will receive reminders every few days via e-mail and Remind101
 Register for Phase Two session
o On your way out, please stop at one of the tables with my research
assistants. You need to sign up for your second session.
 Thank you very much for your time tonight! Please remember to complete
your study log, and contact us with questions!
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Appendix T

Script for Practice Testing Training sessions
 Sign-in
o Names, check e-mail and phone # with our records
o Informed consent signed
 Welcome/intro
o Thank you for agreeing to participate in this study. You can withdraw
at any time, and your confidentiality will be kept at all times. If you
have any questions, at any time, do not hesitate to ask.
o My name is Mike Martynowicz, and I am a professor here at
Manchester. My research assistants are Mo Rammel, Amber
Willwerth, Ashleigh Ridenour, and Kaitlin Mindiola.
o This is a 2-phase study, which means that you will need to attend a 2nd
session in order to complete the study. That session is in 1 month, and
you will sign up for that session prior to leaving today.
o We ask that you not share the details of your activities in this session
with friends or classmates, as it could compromise our results.
o Let’s get started!
 Demographic Information and Target Assessment Form
o First, please fill out the Demographic Information form (1st side of the
page)
o Next, please complete the Target Assessment Form
 Use the “Target Assessment Selection Instructions”
 Questionnaire: MSLQ subscales and SELF-A
o Please take a few minutes and respond to the items on this
questionnaire. Answer honestly, and let us know if you have any
questions.
 Training on practice testing done with “Practice Testing Training Session
PPT – for training only condition”
o Cover the information on the slide.
 Expository text passage (from The Social Animal)
o Now, we are going to give you a brief text passage. You have 10
minutes to study it. Approach this as if you are preparing to answer
some questions over the material.
 We encourage you to use practice testing! Consider trying to
develop a couple of questions.
 Try to read the passage and identify content that would make a
good “question” over the material.
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 Posttest on text passage
o Take a few minutes and answer these questions. Your results will not
be shared with anyone.
 Practice Testing Questionnaire
o Take a couple of minutes and respond to these 10 items, please.
 Handout given – “Practice Testing Takeaway Handout – for training only
condition”
o This handout is being provided as a “takeaway” for you to use over
the next month. Feel free to refer to it as you learn how to use practice
testing as a study strategy!
 Study log distributed and explained
o Over the next 4 weeks, you need to record the times when you study
for your target assessment, which was identified earlier.
 You need to keep the log as you go and not just fill it out at the
end!
o You will receive reminders every few days via e-mail and Remind101
 Register for Phase Two session
o On your way out, please stop at one of the tables with my research
assistants. You need to sign up for your second session.
 Thank you very much for your time tonight! Please remember to complete
your study log, and contact us with questions!
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Appendix U

Script for Practice Testing Training + Motivational
Manipulation sessions
 Sign-in
o Names, check e-mail and phone # with our records
o Informed consent signed
 Welcome/intro
o Thank you for agreeing to participate in this study. You can withdraw
at any time, and your confidentiality will be kept at all times. If you
have any questions, at any time, do not hesitate to ask.
o My name is Mike Martynowicz, and I am a professor here at
Manchester. My research assistants are Mo Rammel, Amber
Willwerth, Ashleigh Ridenour, and Kaitlin Mindiola.
o This is a 2-phase study, which means that you will need to attend a 2nd
session in order to complete the study. That session is in 1 month, and
you will sign up for that session prior to leaving today.
o We ask that you not share the details of your activities in this session
with friends or classmates, as it could compromise our results.
o Let’s get started!
 Demographic Information and Target Assessment Form
o First, please fill out the Demographic Information form (1st side of the
page)
o Next, please complete the Target Assessment Form
 Use the “Target Assessment Selection Instructions”
 Questionnaire: MSLQ subscales and SELF-A
o Please take a few minutes and respond to the items on this
questionnaire. Answer honestly, and let us know if you have any
questions.
 Training on practice testing done with “Practice Testing Training Session
PPT – for motivational manipulation condition”
o Cover the information on the slide.
 Motivational manipulation done with “Practice Testing Training Session
PPT – for motivational manipulation condition” AND video
o Cover the information on the additional slide.
o Next, we have a brief video to show you. We found a couple of
students that have used practice testing, and we asked them to jot
down their thoughts and share them with you. The video is
approximately 2 minutes long.
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 Play video
Expository text passage (from The Social Animal)
o Now, we are going to give you a brief text passage. You have 10
minutes to study it. Approach this as if you are preparing to answer
some questions over the material.
 We encourage you to use practice testing! Consider trying to
develop a couple of questions.
 Try to read the passage and identify content that would make a
good “question” over the material.
Posttest on text passage
o Take a few minutes and answer these questions. Your results will not
be shared with anyone.
Practice Testing Questionnaire
o Take a couple of minutes and respond to these 10 items, please.
Handout given – “Practice Testing Takeaway Handout – for motivational
manipulation condition”
o This handout is being provided as a “takeaway” for you to use over
the next month. Feel free to refer to it as you learn how to use practice
testing as a study strategy and understand why it is so effective!
Notice that there is information on both sides!
Study log distributed and explained
o Over the next 4 weeks, you need to record the times when you study
for your target assessment, which was identified earlier.
 You need to keep the log as you go and not just fill it out at the
end!
o You will receive reminders every few days via e-mail and Remind101
Register for Phase Two session
o On your way out, please stop at one of the tables with my research
assistants. You need to sign up for your second session.
Thank you very much for your time tonight! Please remember to complete
your study log, and contact us with questions!
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Appendix V
Informed Consent for Participants
Examining the Impact of Motivation on College Students’ Self-Regulation and Learning
Strategies
You are volunteering to participate in a study that will examine the impact of motivation on
studying and academic performance. The primary researcher is Mike Martynowicz, and the
secondary researchers are Kaitlin Mindiola, Maureen Rammel, Ashleigh Ridenour, Hannah
Wales, and Amber Willwerth. Participants must be 18 years or older and a current student at
Manchester University, and there are no known risks or costs associated with your participation
in this study. Your confidentiality will be protected, and the data will also be kept confidential. If
our results are presented or published, no identifying information will be disclosed.
This study should provide insight into developing methods which can be used to improve college
students’ use of effective study strategies and academic performance. You will be required to
attend the initial session, track your study habits (on a target assessment for approximately four
weeks), and then return for a second session to submit final materials. You must complete both
sessions in order to be eligible to win one of several small monetary incentives ($10-20) or larger
monetary incentives ($25-50), and every participant will have an equal chance of winning each
of the incentives. A drawing will take place upon conclusion of the study, and all prizes will be
immediately distributed to the winners. Certain courses (i.e., Introduction to Psychology) will
allow you to obtain a research credit for participating in this study. This study will take place in
September and October 2017 at Manchester University in North Manchester, IN.
These data will be used to analyze college students’ motivation, self-regulation, use of study
strategies, and the related factors that affect academic performance. The instruments used to
collect data and the data itself will be stored in a locked area and/or on a secure, passwordprotected electronic drive. All raw data, including documentation that contains student
information and sensitive data, will be destroyed upon completion of the study. Findings will
then be shared with you via electronic mail after the study has concluded and all findings have
been analyzed, as it is expected that our results could benefit your approach to studying. This
will all occur by May 2018.
By signing below, you are voluntarily agreeing to participate. You may refuse to participate
before the study begins, discontinue at any time, or skip any sections that may make you feel
uncomfortable without any effect to you, your academic standing, or your record. This is a study
which has been approved by the Institutional Review Board at both Ball State University and
Manchester University.
Contact Mike Martynowicz at mjmartynowicz@manchester.edu or 260-982-5261 with any
questions. You may also contact Dr. Jerrell Cassady at jccassady@bsu.edu or 765-285-8522.
Participant’s Signature: ___________________________
Date: ________________
Participant’s Printed Name: _____________________________________
Primary Researcher’s Signature: _____________________
Date: ________________
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Appendix W
Debriefing Letter to Control Group
October 26, 2017
Good afternoon,
The purpose of this letter is to debrief you regarding the experimental conditions in our study, which is
tentatively titled Examining the Impact of Motivation on College Students' Self-Regulation and Learning
Strategies. We had three conditions: a control group and two experimental groups, and these were
determined prior to registration. The process was completely randomized.
The first experimental group received training on a study strategy that is rooted in brain-based research on
human memory, and it is called practice testing. This group also received a “takeaway” handout
describing how to use practice testing. During the Phase One session (in September), this was done just
before participants were given the expository text passage to read.
The second experimental group was our “manipulation” group, and this group received a motivational
manipulation. In addition to being trained on how to use practice testing (same as those in the first
experimental group), this group was taught about the efficacy of practice testing. This was done via an
additional PowerPoint slide describing the research behind practice testing and describing why it is so
effective. They also received a handout, and this handout included a second page that included all of the
information related to the efficacy of practice testing. Additionally, this group watched a video of two
students giving testimonials about the effectiveness of practice testing. Embedded in their testimonials
were key terms and phrases derived from the Expectancy-Value Theory of Achievement Motivation.
Therefore, this group’s motivation to use practice testing was manipulated.
This type of motivational manipulation was developed because research indicates that students’ selfefficacy is a significant factor when it comes to learning. In addition, we also know that students’
expectations of success and task value are critical factors in developing self-efficacy as well as their
motivation to engage in a task. This phenomenon holds across contexts and it comes from the work of
John Atkinson, Albert Bandura, Jacquelynne Eccles, and others. Please feel free to contact me if you want
more information about this research.
The control group received none of the training or manipulation. This group was really given no direction
at all, free to use whatever strategies they wanted. However, we promised everyone at the start of the
study that they would “receive information on an effective study strategy” if they participated. Therefore,
those in the control group are receiving the attachments related to practice testing in addition to this letter.
You were in the control group.
We have many outcome (or dependent) variables, but here is an example of our upcoming analyses. The
study logs are going to tell us whether there were significant differences among the three conditions as it
pertains to the total number of study sessions logged, total number of minutes studied, and average
number of minutes per study session. We focused on the week leading up to your target assessment, and
this was done to standardize the data across participants with different exam dates. We are also coding
your studying as either active (using practice testing or a strategy that involved creating/practicing) or
passive (just reading notes or the book, etc). We are measuring differences among the groups on all other
outcome measures, as well, and are also running some correlations and regressions in order to examine
relationships among some of these variables.
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In short, the purpose of this study was to focus on students’ self-regulatory behaviors, study habits, choice
of learning strategies, and academic performance. Our hypothesis was that a motivational manipulation
could cause significant differences among the three conditions, and preliminary analyses suggest that we
will have interesting results. The hope is to present these findings regionally and nationally in 2018, and
publish by 2019.
We sincerely appreciate your participation. Please contact Professor Martynowicz with any questions or
concerns.
Mike Martynowicz – lead investigator
Kaitlin Mindiola, Mo Rammel, Ashleigh Ridenour, and Amber Willwerth – co-investigators
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Appendix X
Debriefing Letter to Training Only Group
October 26, 2017
Good afternoon,
The purpose of this letter is to debrief you regarding the experimental conditions in our study, which is
tentatively titled Examining the Impact of Motivation on College Students' Self-Regulation and Learning
Strategies. We had three conditions: a control group and two experimental groups, and these were
determined prior to registration. The process was completely randomized.
The first experimental group received training on a study strategy that is rooted in brain-based research on
human memory, and it is called practice testing. This group also received a “takeaway” handout
describing how to use practice testing. During the Phase One session (in September), this was done just
before participants were given the expository text passage to read. You were in the first experimental
(training only) group.
The second experimental group was our “manipulation” group, and this group received a motivational
manipulation. In addition to being trained on how to use practice testing (same as those in the first
experimental group), this group was taught about the efficacy of practice testing. This was done via an
additional PowerPoint slide describing the research behind practice testing and describing why it is so
effective. They also received a handout, and this handout included a second page that included all of the
information related to the efficacy of practice testing. Additionally, this group watched a video of two
students giving testimonials about the effectiveness of practice testing. Embedded in their testimonials
were key terms and phrases derived from the Expectancy-Value Theory of Achievement Motivation.
Therefore, this group’s motivation to use practice testing was manipulated.
This type of motivational manipulation was developed because research indicates that students’ selfefficacy is a significant factor when it comes to learning. In addition, we also know that students’
expectations of success and task value are critical factors in developing self-efficacy as well as their
motivation to engage in a task. This phenomenon holds across contexts and it comes from the work of
John Atkinson, Albert Bandura, Jacquelynne Eccles, and others. Please feel free to contact me if you want
more information about this research.
The control group received none of the training or manipulation. This group was really given no direction
at all, free to use whatever strategies they wanted. However, we promised everyone at the start of the
study that they would “receive information on an effective study strategy” if they participated. Therefore,
those in the control group are receiving the attachments related to practice testing in addition to this letter.
We have many outcome (or dependent) variables, but here is an example of our upcoming analyses. The
study logs are going to tell us whether there were significant differences among the three conditions as it
pertains to the total number of study sessions logged, total number of minutes studied, and average
number of minutes per study session. We focused on the week leading up to your target assessment, and
this was done to standardize the data across participants with different exam dates. We are also coding
your studying as either active (using practice testing or a strategy that involved creating/practicing) or
passive (just reading notes or the book, etc). We are measuring differences among the groups on all other
outcome measures, as well, and are also running some correlations and regressions in order to examine
relationships among some of these variables.
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In short, the purpose of this study was to focus on students’ self-regulatory behaviors, study habits, choice
of learning strategies, and academic performance. Our hypothesis was that a motivational manipulation
could cause significant differences among the three conditions, and preliminary analyses suggest that we
will have interesting results. The hope is to present these findings regionally and nationally in 2018, and
publish by 2019.
We sincerely appreciate your participation. Please contact Professor Martynowicz with any questions or
concerns.
Mike Martynowicz – lead investigator
Kaitlin Mindiola, Mo Rammel, Ashleigh Ridenour, and Amber Willwerth – co-investigators
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Appendix Y
Debriefing Letter to Training Plus Motivational Manipulation Group
October 26, 2017
Good afternoon,
The purpose of this letter is to debrief you regarding the experimental conditions in our study, which is
tentatively titled Examining the Impact of Motivation on College Students' Self-Regulation and Learning
Strategies. We had three conditions: a control group and two experimental groups, and these were
determined prior to registration. The process was completely randomized.
The first experimental group received training on a study strategy that is rooted in brain-based research on
human memory, and it is called practice testing. This group also received a “takeaway” handout
describing how to use practice testing. During the Phase One session (in September), this was done just
before participants were given the expository text passage to read.
The second experimental group was our “manipulation” group, and this group received a motivational
manipulation. In addition to being trained on how to use practice testing (same as those in the first
experimental group), this group was taught about the efficacy of practice testing. This was done via an
additional PowerPoint slide describing the research behind practice testing and describing why it is so
effective. They also received a handout, and this handout included a second page that included all of the
information related to the efficacy of practice testing. Additionally, this group watched a video of two
students giving testimonials about the effectiveness of practice testing. Embedded in their testimonials
were key terms and phrases derived from the Expectancy-Value Theory of Achievement Motivation.
Therefore, this group’s motivation to use practice testing was manipulated. You were in the second
experimental (training plus manipulation) group.
This type of motivational manipulation was developed because research indicates that students’ selfefficacy is a significant factor when it comes to learning. In addition, we also know that students’
expectations of success and task value are critical factors in developing self-efficacy as well as their
motivation to engage in a task. This phenomenon holds across contexts and it comes from the work of
John Atkinson, Albert Bandura, Jacquelynne Eccles, and others. Please feel free to contact me if you want
more information about this research.
The control group received none of the training or manipulation. This group was really given no direction
at all, free to use whatever strategies they wanted. However, we promised everyone at the start of the
study that they would “receive information on an effective study strategy” if they participated. Therefore,
those in the control group are receiving the attachments related to practice testing in addition to this letter.
We have many outcome (or dependent) variables, but here is an example of our upcoming analyses. The
study logs are going to tell us whether there were significant differences among the three conditions as it
pertains to the total number of study sessions logged, total number of minutes studied, and average
number of minutes per study session. We focused on the week leading up to your target assessment, and
this was done to standardize the data across participants with different exam dates. We are also coding
your studying as either active (using practice testing or a strategy that involved creating/practicing) or
passive (just reading notes or the book, etc). We are measuring differences among the groups on all other
outcome measures, as well, and are also running some correlations and regressions in order to examine
relationships among some of these variables.
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In short, the purpose of this study was to focus on students’ self-regulatory behaviors, study habits, choice
of learning strategies, and academic performance. Our hypothesis was that a motivational manipulation
could cause significant differences among the three conditions, and preliminary analyses suggest that we
will have interesting results. The hope is to present these findings regionally and nationally in 2018, and
publish by 2019.
We sincerely appreciate your participation. Please contact Professor Martynowicz with any questions or
concerns.
Mike Martynowicz – lead investigator
Kaitlin Mindiola, Mo Rammel, Ashleigh Ridenour, and Amber Willwerth – co-investigators
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