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ABSTRACT

Extrinsic motivation is often considered undesirable; however, it is essential in driving
students to engage in learning, because learning is not always fun in the real-world of school-
related tasks. In my dissertation, | investigated how college students adjusted motivation when
they engaged in uninteresting but required activities using a self-determination theory (SDT)
framework. According to SDT, people have an inherent tendency to integrate socially-valued
regulations that are initially perceived as being external. This process is called internalization,
which enhances autonomous motivation and performance. There is substantial evidence in terms
of what teachers could do to facilitate students’ internalization. However, recently, researchers
proposed that more work is needed to explore the role of the characteristics of the learners in the
process of internalization, because it could help explain why people are differently healthy,
effective, and happy even when they are in the same social context. This dissertation aimed to
study the effects of rationale generation on college students’ autonomous motivation. Specific
research questions were: (1) to investigate the relations among rationale generation, motivation,
and learning through the lens of SDT; (2) to examine the causal effects of rationale generation on
autonomous motivation and learning performance; and (3) to understand students’ perceptions of
successful motivation strategies during uninteresting but required academic activity. An
explanatory sequential mixed method design was used to answer these questions.

In Study 1, | demonstrated that rationale generation orientation, including rationale
generation tendency and rationale generation quality, is a learner-related factor that influenced
basic psychological needs, motivation, and learning outcomes. Rationale generation quality plays
a more important role than rationale generation tendency. In Study 2, | developed and

successfully tested a rationale generation intervention to enhance students’ identification,
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although no significant differences in learning have been found between the rationale generation
group and the control group. To gain more insight into students experience in uninteresting but
required academic activities within the context of higher education, in Study 3 I interviewed 11
graduate students regarding their uninteresting learning experiences and motivational strategies.
Students generally perceive uninteresting but required learning activities as boring and
disappointing and have low motivation to engage in such activities. The most common strategy
that the students use is enhancing personal significance. Many students believe that having a
high-quality rationale that is related to identification could enhance motivation. Taken together,
my findings indicate that providing students with opportunities to generate rationales for the
uninteresting but required academic activities may open the door to discovering personal
significance for completing such activities. Autonomous motivation, especially identification,
will be enhanced if students can recognize the significance of learning for their personal interests
and lives. A study focusing on these research questions contributed to a theoretical understanding
of extrinsic motivation and motivational adjustment. The results were beneficial for higher
education researchers and practitioners to implement strategies fostering college students’

autonomous motivation.
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CHAPTER 1: INTRODUCTION

School learning is not always fun. In order to function effectively at school, students will
have to get involved in the activities that are not inherently interesting but are valued by teachers,
programs, or societies. When a person is asked to do something that does not interest him or her,
the motivation can range from unwillingness, to passive compliance, and to active personal
commitment (Ryan & Deci, 2000). In this study, | used self-determination theory (SDT; Deci &
Ryan, 2000) as my guiding framework to investigate what students can do to keep themselves

motivated during uninteresting but required academic activities.

1.1 Statement of the Problem

| am interested in studying uninteresting but required academic activities because in the
real-world of school-related tasks, a lot of academic activities that contribute most to the
development of valuable skills are experienced as uninteresting and tedious (Yeager et al., 2014).
For example, an engineering freshman may not like solving mathematical problems; however, he
or she has to take the calculus course to meet the requirement for more advanced engineering
courses. It seems that the most obvious approach to address the motivation issues in such
situations is to make the learning tasks interesting. Unfortunately, even though the educational
researchers and practitioners have put in much effort to design interesting learning activities,
students may differ in the extent to which they find the activities interesting and enjoyable (Ryan
& Deci, 2017). It is important for students to learn to deal with these motivational obstacles on
their own, especially for college students since studying is unsupervised most of the time in

college.
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Though sometimes undesirable, extrinsic motivation is essential in driving students to
engage in learning, especially when intrinsic motivation is unattainable. Extrinsic motivation
refers to the state of doing activities for instrumental reasons. As one of the sub-theories of the
SDT, the organismic integration theory (OIT) addresses the topic of extrinsically motivated
behaviors by introducing the concept of internalization (Ryan & Deci, 2017). According to OIT,
people have an inherent tendency to integrate socially-valued regulations that are initially
perceived as being external (Koestner & Losier, 2002). SDT researchers conceptualized this
process as internalization. Based on the degrees of internalization, there are four regulatory
styles: external regulation, introjection, identification, and integration. These regulatory styles
fall along a continuum of internalization that reflects the degree of autonomy (Deci & Ryan,
2002; See Figure 1.1). Through internalization students’ motivation moves from external
regulation to internal regulation, from controlled motivation to autonomous ones. In SDT,
identification and integration are autonomous types of extrinsic motivation, while introjection
and external regulation are controlled types of extrinsic motivation. Although students still are
extrinsically motivated because the behaviors are done not because of enjoyment, the
internalized behaviors are experienced as autonomous because they are self-endorsed. In SDT,
abundant research has demonstrated that students who have developed more autonomous
regulatory styles are more likely to achieve (Grolnick & Ryan, 1989; Kusurkar, Ten Cate, Vos,
Westers, & Croiset, 2013; Taylor et al., 2014), to evidence conceptual understanding
(Vansteenkiste, Simons, Lens, Soenens, & Matos, 2005), and to adjust (Grolnick & Ryan, 1989;

Kusurkar et al., 2013), compared to their peers.
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Figure 1.1 The taxonomy of regulatory styles. Adapted from Ryan and Deci (2000).

Then, how can we promote the process of internalization to foster autonomous types of
extrinsic motivation? Generally speaking, factors in the social environment that satisfy
individuals’ needs for autonomy, competence, and relatedness are assumed to facilitate the
internalization of non-intrinsically motivated behaviors (Ryan & Deci, 2017). There is
substantial evidence in terms of what teachers could do to facilitate students’ internalization
(Deci, Eghrari, Patrick, & Leone, 1994; Jang, 2008; Reeve, Jang, Hardre, & Omura, 2002;
Savard, Joussemet, Pelletier, & Mageau, 2013; Vansteenkiste, Simons, Lens, Sheldon, & Deci,
2004). Recently, researchers propose that more work is needed to explore the role of the
characteristics of the learners in the process of internalization (Vansteenkiste, Aelterman, De
Muynck, Haerens, Patall, & Reeve, 2018). Because in addition to the contextual factors, students
bring their own influential characteristics into the classroom, which explains why people are
differentially healthy, effective, and happy even when they are in the same social context. In
response to this call, the current work investigated individual factors that affect the process of

internalization.
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One important individual factor that promotes autonomous types of extrinsic motivation
is autonomy orientation, which is one type of causality orientation. According to SDT, causality
orientation refers to personality orientations that reflect differences in the extent to which
individuals tend to be self-determined in their ongoing interactions with their social surrounds.
Deci and Ryan (1985) proposed three general causality orientations (GCO): the autonomy
orientation, the controlled orientation, and the impersonal orientation. When people are high in
the autonomy orientation, they are more open to their experiences and are more able to process
their negative emotions. Thus, autonomy-oriented people tend to have the identified and
integrated styles of regulation. On the contrary, when people are high in the controlled
orientation, they are more defensive and tend to use the external and introjected forms of
regulation.

Another individual influential factor fostering autonomous types of extrinsic motivation
could be rationale generation. A number of studies have demonstrated that receiving rationales in
an autonomy-supportive way could promote self-determined extrinsic motivation (Deci et al.,
1994; Jang, 2008; Reeve et al., 2002; Savard et al., 2013). For a rationale to be functioning, the
rationale provider needs to assure that the rationales are meaningful from the recipients’
perspective (Vansteenkiste et al., 2018). Compared to externally offered rationales, self-
generated rationales are more likely to provoke perceptions of self-relevance (Vansteenkiste et
al., 2018). A number of researchers have demonstrated the effects of self-generated rationales on
engagement (Harackiewicz, Canning, Tibbetts, Priniski, & Hyde, 2016), academic performance
(Harackiewicz, et al., 2016; Hulleman, Godes, Hendricks, & Harackiewicz, 2011; Hulleman &
Harackiewicz, 2009), retention (Canning et al., 2018), course interest (Hulleman &

Harackiewicz, 2009; Hulleman et al., 2011), positivity and future career motivation (Brown,

18



Smith, Thoman, Allen, & Muragishi, 2015). So far, rationale generation has only been
investigated as an intervention approach, mostly from the perspective of expectance-value
theory. However, it can also be a personality orientation that reflects differences in people’s
tendency to generate rationales for external demands. There are no existing self-report
questionnaire measures this construct. Therefore, one of the tasks of the current work is to create
a scale to measure rationale generation orientation, so researchers will be able to examine the
relations between rationale generation orientation and other constructs. To my best knowledge,
no one has studied the effects of rationale generation orientation on types of motivation.
Therefore, the current research examined the relations between rationale generation orientation
and various types of motivation, aiming to provide evidence on the individual influential factors
of internalization.

Although numerous studies have shown that autonomous motivation is crucial for
academic success (e.g., Taylor, et al., 2014), a lack of evidence on the relation between
autonomous motivation and college students’ learning outcomes has also been reported,
especially when learning outcomes are measured by course grade and/or GPA (e.g., Conti,
2000). According to SDT, autonomous types of motivation have stronger predictive power to
explain difficult or complex actions (Ryan & Deci, 2017). Transfer of learning, as a prototype of
deep understanding and application, could be a more effective indicator to examine the effects of
self-determined motivation on learning. Unfortunately, empirical evidence on the effect of self-
determined motivation on students’ transfer of learning is quite limited. Levesque-Bristol (2006)
and colleagues developed the integrative model for learning and motivation (IMLM) model to
explain how student motivation contributes to engagement, meta-cognition, and knowledge

transfer. Recently, they demonstrated the positive associations between self-determined
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motivation and transfer in a large-scale study (Levesque-Bristol et al., under review). However,
in those studies, self-determined motivation was calculated as a composite score, so it is difficult
to identify the differences in the effects of individual motivation styles on transfer. Moreover,
transfer was assessed with self-report questionnaires which may account for the stronger
relationship between motivation and transfer. To date, no researcher, if any, has systematically
investigated the role of autonomous motivation in transfer of learning within higher education

contexts.

1.2 Purpose and Research Questions

The purpose of the current research is to use SDT as the framework to identify and
examine individual factors that affect students’ motivation and learning outcomes during
uninteresting but required academic activities. Specifically, | investigated the effects of rationale
generation orientation and rationale generation intervention on students’ autonomous motivation
and academic performance. Specific research objectives are: (1) to investigate the effects of
rationale generation orientation on student motivation and learning outcomes through the lens of
SDT; (2) to examine whether reflecting on the purpose of doing an activity, an approach to
prompt students to generate rationales, can promote students' situational autonomous motivation,
rote learning, and transfer of learning; and (3) to understand students’ perspectives on
uninteresting learning experiences and successful motivational strategies in the context of higher
education. A study focusing on these contributes to a theoretical understanding of extrinsic
motivation and motivational adjustment. The results could be beneficial for higher education
researchers and practitioners to implement strategies fostering college students’ academic

motivation in uninteresting but required academic activities.
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1.3 Definition of Terms

Amotivation: Individuals with amotivation are not motivated. They have low self-efficacies and
do not see value in completing tasks (Ryan & Deci, 2017).

Autonomous Motivation: Refers to a type of motivation that people act because they find it
either interesting, or consistent with their integrated values. When people are autonomously
motivated, they experience a full sense of willingness and volition (Deci & Ryan, 2015). It
consists of intrinsic motivation, integration, and identification.

Autonomous Orientation: Describe the degree to which people orient toward their
environments by treating them as sources of relevant information, as they take interest in both
external events and the accompanying inner experiences (Ryan & Deci, 2017). When people are
high in the autonomy orientation, they tend to use the identified and integrated styles of
regulation.

Autonomy Satisfaction: Refers to the volition to self-regulate one's experiences or actions
(Ryan & Deci, 2017). In educational contexts, autonomy is satisfied when students are provided
with opportunities to make choices within a classroom structure established by the instructor
(Hsu, Wang, & Levesque-Bristol, 2019).

Autonomy Frustration: Involves feeling controlled through externally enforced or self-imposed
pressures (Chen et al., 2015).

Causality Orientation: Refers to personality orientations that reflect differences in the extent to
which individuals tend to be self-determined in their ongoing interactions with their social
surrounds (Ryan & Deci, 2017).

Competence Satisfaction: Refers to the experience of ability to effectively accomplish tasks
(Ryan & Deci, 2017). In the context of school learning, it describes students’ beliefs that they

have mastered content or are able to perform well academically (Hsu et al., 2019).
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Competence Frustration: Refers to the experience of failure and doubts about one’s efficacy
(Chen et al., 2015).

Controlled Motivation: Refers to a type of motivation that people act for externally referenced
reasons, such as to gain rewards or approval from others, or to avoid punishment or guilt (Ryan
& Deci, 2017). With controlled motivation, people tend to experience pressure and compulsion
(Deci & Ryan, 2015). It comprises introjection and external regulation.

Controlled Orientation: Describes the degree to which people’s attention and concerns tend to
be oriented toward external contingencies and controls (Ryan & Deci, 2017). When people are
high in the controlled orientation, they tend to use the external and introjected styles of
regulation.

External Regulation: People with external regulation behave because of external contingencies,
such as rewards and punishments, have not been internalized (Deci & Ryan, 2015). The source
of regulation is external.

Extrinsic Motivation: Involves a contingency between the target behavior and some separable
consequence desired by the individual (Deci & Ryan, 2015). The sources of extrinsic motivation
can be both internal and external; however, the behaviors are instrumental. That is, the aims of
doing activities are separable from the action itself.

Identification: People with identification behave because they identify with the personal value
and importance of the behavior for themselves and accept it as their own (Deci & Ryan, 2015).
Integration: People with integration behave because the behavior is an expression of who the
person is (Deci, Vallerand, Pelletier, & Ryan, 1991). It involves people having integrated new
identifications with other aspects of their own integrated sense of self (Deci & Ryan, 2015).

People with integration act with a full sense of volition and choice.

22



Internalization: Internalization is the internal psychological process that people integrate
socially-valued regulations that are initially perceived as being external and transform them into
their own (Koestner & Losier, 2002; Ryan & Deci, 2017). It reflects the natural growth process
through which extrinsic behaviors become an established aspect of people’s minds and motives
(Ryan & Deci, 2017).

Intrinsic Motivation: Refers to the state of doing an activity out of interest and enjoyment.
Individuals with intrinsic motivation are motivated by the satisfactions of doing activities for
their own sake (Deci & Ryan, 2002).

Introjection: Refers to a type of extrinsic motivation that people do activities to avoid guilt and
shame, or to please others. With introjection, people partially take in external contingencies but
not fully accepted it as their own (Deci & Ryan, 2015).

Organismic Integration Theory: Is concerned with extrinsic motivation. It describes people’s
inherent tendencies to integrate their ongoing experiences, assuming they have the necessary
nutriments to do so (Deci & Ryan, 2002).

Rationale Generation Intervention: Refers to a condition in which people are provided with
the opportunities to reflect on the reasons for doing an activity.

Rationale generation orientation: Is defined as people’ tendency to generate autonomous types
of rationales for their behaviors, which includes two constructs: rationale generation tendency
and rationale generation quality.

Relatedness Satisfaction: Refers to the feelings of being connected with others (Ryan & Deci,
2017). In educational settings, the sense of connection can come from interactions with

classmates, professors, or with the learning materials (Hsu et al., 2019).
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Relatedness Frustration: Refers to the experience of relational exclusion and loneliness (Chen
etal., 2015).

Self-determination Theory: Self-determination Theory is a theory of human motivation that
examines how social contexts and individual differences facilitate different types of motivation,
which in turn, predict learning, performance, experience, and well-being (Deci & Ryan, 2015).
Situational Motivation: Refers to people’s immediate or current reactions toward a specific
activity in which they are engaged (Guay, Vallerand, & Blanchard, 2000).

Perceived Knowledge Transferability: Refers to student perceptions of how relevant the
knowledge learned in the target course will be for future courses and their career paths
(Levesque-Bristol, Richards, Zissimopoulos, Wang, & Yu, under reivew).

Transfer of Learning: Refers to the capability of applying prior knowledge and skills in a new

situation (Belenky & Nokes-Malach, 2012; Bransford & Schwartz, 1999).

1.4 Limitations

Several limitations were identified prior to the start of the study that must be taken into

consideration when interpreting the results. They included:

1. Participants in this research were recruited from only one institution in the American
Midwest. This has potential implications for generalizing the results to students of
other institutions with backgrounds dissimilar to the one in the present study.

2. The causal effect of rationale generation intervention on motivation and learning was
examined in a lab setting with experimental manipulation. Therefore, the findings
obtained in the study cannot be generalized to real-life classrooms.

3. lused volunteer sampling technique to recruit participants in all studies, which

increased the changes of yielding unrepresentative samples. People who have
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volunteered to be in the studies may have stronger feelings towards uninteresting but
required academic activities than people who have not. Thus, the participants may not

represent a true population.

1.5 Significance of the Study

The present dissertation contributes to a theoretical understanding of extrinsic motivation
and internalization. It provides new evidence about the role of the characteristics of the learners
in the process of internalization, which explains why students are differentially motivated even
when they sit in the same classroom and study with the same teacher. This research also opens
new lines of research related to the impact of rationale generation on different types of
motivation. The creation and validation of the rationale generation orientation scale is an
important step forward for research investigating rationale generation, because prior to this study
there is no scale to investigate the relations between rationale generation and other constructs.
Furthermore, it provides a more comprehensive understanding of students’ experiences in doing
uninteresting but required academic activities and the effectiveness of rationale generation.
Pervious research in rationale has mostly been done with quantitative research method (e.g.,
Canning et al., 2018; Davis, Kelley, Kim, Tang, & Hicks, 2016; Deci et al., 1994; Harackiewicz
et al., 2016; Jang, 2008; Reeve et al., 2002). In the current research, | adopt the sequential
explanatory mixed method design, which offsets the weaknesses of quantitative and qualitative
research and allows me to collect comprehensive data. The findings also bear important practical
implications for higher education researchers and practitioners to implement strategies fostering

college students’ academic motivation in uninteresting but required academic activities.
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1.6 Overview of the Dissertation

This dissertation has been written in a combination of traditional and nontraditional
format. It includes six chapters, a reference list, appendices, and vita. Chapter 1 introduces the
rationale of the research, questions, terms, limitations, and significance of the study. Chapter 2
summarizes an in-depth review of the relevant literature on extrinsic motivation as well as its
antecedents and consequences. Chapter 3 includes the general methods for the entire dissertation
study, including research design, hypotheses and research questions, participants, measures and
materials, research procedures, and data analysis. Chapter 4 is written as a standalone academic
manuscript, which is based on Study 1, a cross-sectional correlational study that used to examine
the relations between rationale generation orientation, motivation, and learning. Chapter 5 is
another manuscript, which is written based on Study 2 and 3. Specifically, Study 2 investigates
the causal effect of rationale generation on motivation and learning with a lab experiment. Study
3 is a qualitative study, which is conducted to gain more insights into students’ experiences of
uninteresting but required learning and perspectives on rationale generation and to seek the
explanations related to the findings of Study 2. Chapter 6 draws conclusions across the three
studies and discusses the implications and limitations of the dissertation study. A comprehensive

list of references, appendices, and vita are provided at the end of the dissertation.
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CHAPTER 2: REVIEW OF LITERATURE

2.1 Extrinsic Motivation and Internalization

According to SDT, there are three types of motivation, which includes amotivation,
extrinsic motivation, and intrinsic motivation. Qualitative differences exist among them.
Individuals with amotivation are not motivated. They have low self-efficacies and do not see
value in completing tasks. Individuals with extrinsic motivation are motivated. It involves a
contingency between the target behavior and some separable consequence desired by the
individual (Deci & Ryan, 2015). The sources of extrinsic motivation can be both internal and
external; however, the behaviors are instrumental. That is, the aims of doing activities are
separable from the action itself. Unlike the instrumental feature of extrinsic motivation, intrinsic
motivation refers to the state of doing an activity out of interest and enjoyment. Individuals with
intrinsic motivation are motivated by the satisfactions of doing activities for their own sake.
Intrinsic motivation represents the optimal type of motivation and leads to most adaptive
consequences (Koestner & Losier, 2002).

However, in order to function effectively within schools, students will have to get
involved in the activities that are not inherently interesting but are valued by teachers, programs,
or societies. For example, an engineering freshman may not enjoy solving mathematical
problems; however, he has to take the calculus course to meet the requirement for more
advanced engineering courses. When the external environment fails to pique students’ interests,
extrinsic motivation becomes particularly important in driving students to engage and persist in
learning. According to SDT, people have an inherent tendency to integrate socially-valued
regulations that are initially perceived as being external (Koestner & Losier, 2002). We call this

process internalization. Researchers have found that in education domain whether or not students
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successfully internalize the value of school participation is a more important predictor of later
adaptation than whether they find school activities interesting and enjoyable (Koestner & Losier,
2002). Successful internalization seems to be an essential capacity for long-term success in the
academic domain.

Internalization refers to “the process of taking in values, beliefs, or behavioral
regulations from external sources and transforming them into one's own (Ryan & Deci, 2017,
p.182).” Internalization is not merely compliance but rather an active internal psychological
process through which people actively integrate external regulation into true self-regulation
(Ryan & Deci, 2017). Within SDT, it is viewed in terms of a continuum. The more regulation is
internalized, the more it becomes part of the self. Based on the degrees of internalization success,
there are four regulatory styles: external regulation, introjection, identification, and integration.
These regulatory styles fall along a continuum of internalization that reflects the degree of
autonomy (Deci & Ryan, 2002).

External regulation is on the far left side of the continuum. There is no self-determination
in external regulation. People with external regulation behave because of external contingencies,
such as rewards and punishments, have not been internalized (Deci & Ryan, 2015). The source
of regulation is external. An example of external regulation is a college student who does
homework assignments every week, but only because homework assignments count as part of
the final grade. When the homework assignment is separated from the final grade, the student is
not likely to do homework anymore since he no longer has a reason to do it. Although external
regulation can seduce people into action and achieve the short-term goals, it is often associated
with poor maintenance (Ryan & Deci, 2008). When speaking of school education, if a student's

study behavior is merely instrumental, then the student is likely to study in the least effortful
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way, which often leads to poor quality. Benware and Deci (1984) conducted an experiment to
compare the effects of external regulation and intrinsic motivation on students’ rote
memorization and conceptual understanding. They found that students in the intrinsic motivation
group demonstrated better conceptual understanding than students who learned in order to take
an exam; however, rote memorization did not differ between the two groups.

Introjection is at the next level of extrinsic motivation. People do activities to avoid guilt
and shame, or to please others. With introjection, people partially take in external contingencies
but not fully accepted it as their own (Deci & Ryan, 2015). For example, students complete
assignments because they may feel that the instructor might be disappointed by them if they do
not. Through introjection, a person accepts the values of their significant others without
discriminating how these values fit with his or her own values. The source of motivation is
somewhat internal since introjection involves adopting a regulation or value; however, it is still
not fully self-determined because the regulation or value does not become integrated to a
person's holistic self-representation. Introjection behaviors are partially internalized since these
internal feelings are controlled by external factors (e.g., teachers, parents). For example,
researchers have found that for college students, introjection was significantly negatively
associated with adjustment (Koestner & Losier, 2002). However, introjection is a bit more
adaptive than external regulation since the introjection is dependent on affective and evaluative
contingencies within a person rather than being based on the direct presence of external
contingencies.

The third level of extrinsic motivation is identification. People with identification behave
because they identify with the personal value and importance of the behavior for themselves and

accept it as their own (Deci & Ryan, 2015). Schreiber (2016) suggested that the best indicator of
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identification is when you find yourself agreeing with the reward system and embracing it. For
example, a student does extra exercises in mathematics because the student feels that working on
those problems can help them master the knowledge and skills. Identification is the first type of
extrinsic motivation that is self-determined. People with identification consciously decide to
pursue certain goals that are important to themselves. The perceived locus of causality becomes
internal to the self since people act out of a belief in the personal importance (Ryan & Deci,
2017). Compared to introjection, identification involves the experience of greater volition and
demonstrate more functional advantages in terms of stability and persistence. In the educational
domain, identification is extremely important. Some researcher found that identification had
even stronger positive effects on students' academic engagement, persistence in school, and
successful adaption than intrinsic motivation did (Koestner & Losier, 2002).

The move from identification to integration occurs when the extrinsic motivation aligns
with other aspects of individuals’ values, goals, needs, and beliefs (Schreiber, 2016). Integration
is the most advanced form of extrinsic motivation. People with integration behave because the
behavior is an expression of who the person is (Deci et al., 1991). It involves people having
integrated new identifications with other aspects of their own integrated sense of self (Deci &
Ryan, 2015). People with integration act with a full sense of volition and choice. For example, a
student may not be interested in studying mathematics; however, being a good student is one of
the student’s identifications, so he/she may still work very hard in the mathematics course. When
the behavior or value conflicts with other abiding identifications the student may need to modify
the value or attitudes one has previously held to make all identifications compatible. For
example, the student may also think himself/herself is not a math person. Studying very hard in a

math class may conflict with this identification. Integration cannot be achieved unless the student
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makes some modifications. For example, the student may accommodate the “not a math person”
identification and starts to believe that he or she can succeed in math class if he or she puts great
effort into it. Integration is fully self-determined and is the most autonomous form of extrinsic
motivation.

Internalization is a proactive process through which people transform an external
regulation into an internal regulation (Schafer, 1968). For example, an engineering freshman
who is not interested in learning mathematics would not be intrinsically motivated to take the
calculus course, and the student’s learning would require contingent consequences such as
requirement from the program. At this moment, the regulation is fully external. The problem of
external regulation is lack of maintenance. The student will stop studying mathematics without
the external demand. Internalization is the process through which the students’ learning could
become internal and no longer require external contingencies. For example, if the student
realizes that knowing mathematics is very important for continuing to succeed at more advanced
engineering courses (i.e., the student reach the level of identification), then the student may take
another mathematics course which is not required by his or her program. The student’s learning
motivation becomes more autonomous than it was under external regulation, and the student’s
behavior becomes more stable and more persistent. Numerous studies have demonstrated that
students who have developed more self-determined regulatory styles are more likely to stay in
school, to achieve, to evidence conceptual understanding, and to be well adjusted than the
students with less self-determined types of motivation (e.g., Kusurkar et al., 2013; Vallerand &
Blssonnette, 1992). Although intrinsic motivation appears at the right end of the relative

autonomy continuum, extrinsic motivation is not typically transformed into intrinsic motivation
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because it retains its instrumental nature (Ryan & Deci, 2017). In other words, the process of
internalization ends at the point of integration.

Ryan and Connell (1989) suggested that students do schoolwork for varied reasons,
including introjection (e.g., they think they should study and will feel guilty if they do not) and
identification (e.g., they think the material is important for them to know). Although introjection
and identification were both positively associated with students’ self-ratings of behavioral
engagement and other-ratings of being motivated, they had different relations with emotional and
cognitive outcomes. For example, introjection was correlated with school anxiety and
maladaptive coping with failure, whereas identification was associated with school enjoyment
and proactive coping (Ryan & Connell, 1989). In order to predict overall quality of motivation,
researchers have often looked at various combinations of subscale scores. One common
approach is to calculate the individuals’ relative autonomy index (RAI) with respect to a target
behavior. The RAI combines the subscale scores of the regulatory styles in a way which gives
positive weights to autonomous or self-determined motivation, negative weights to controlled or
non-self-determined motivation, and larger weights to those reflecting more of the quality
(Grolnick & Ryan, 1987). Another approach is to calculate a contrast between autonomous and
controlled subscales. This approach implies that the highest quality of motivation is represented
by high autonomous and low controlled forms of regulation. Both combination approaches are
very predictive of motivational outcomes; however, they obscure specific profile configurations
of importance within an activity and raise the psychometric issues associated with weighted
scores. Recently, researchers found that compared to the combination scores, using the four
motivational types provided more differentiated and meaningful description of perceived locus

of causality (Wang, Morin, Ryan, & Liu, 2016). Ryan and Deci (2017) suggested that which
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approach is used should depend on what questions are being asked. Despite variability in
content and structure, all approaches have generally been highly predictive and shown extensive
validity (Ryan & Deci, 2017).

Compared to intrinsic motivation, internalized regulations focus more on future goals and
outcomes. People with intrinsic motivation experience the rewards of interest and satisfaction as
they engage in the activity itself. The aim of the intrinsically motivated behaviors is to
experience the spontaneous satisfaction while doing the activity. Thus, the focus is on the present
experience rather than future goals. However, with internalized regulations, the focus is more on
future goals and outcomes for this instrumental nature, regardless of how self-determined one
has become. When doing an activity that is not intrinsically interesting, the individual must bring
the future into the present so that he or she will experience not only the satisfaction of being self-
regulating but also the satisfaction of making progress toward an important goal (Ryan & Deci,
2017). For example, a college student who would enjoy hanging out with his friends during the
weekend (i.e., intrinsic motivation), but instead spends his time in the library preparing for an
exam, because getting a good grade on the exam can help him achieve his long-term goals, such
as getting a decent job after college (i.e., identification). Being mindful of the future provides a

rationale that supports the student’s identification.

2.2 Factors Fostering Internalization

According to SDT, humans seek to satisfy three basic psychological needs: Autonomy,
competence, and relatedness (Deci & Ryan, 1985). Autonomy is experienced when students are
given choices and options about how to perform or present their work. Competence refers to
students’ perception of mastery with the content material while relatedness refers to the degree to

which students feel connected to their instructor as well as other students in the class. Generally
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speaking, factors in the social environment that satisty individuals’ needs for autonomy,
competence, and relatedness will facilitate the internalization of non-intrinsically motivated
behaviors (Ryan & Deci, 2017). People are more likely to adopt attitudes and act in ways that
are endorsed by significant others or social groups if they have or desire connections with those
people or groups (relatedness). Competence is also important because people will fail to
internalize what they observe or are taught unless they can efficaciously enact. The need for
autonomy becomes salient if people want to internalize beyond the level of introjection to the

levels of identification or integration.

2.2.1 Autonomy-supportive Contexts and Rationale Provision

Autonomy-support is important for promoting internalization. In autonomy-supportive
contexts, instructors provide the students with choices, acknowledge students’ perspectives,
provide meaningful rationales if the choice is constrained, and give timely positive feedback. In
contrast, controlling contexts tend to include the use of coercive strategies, such as salient reward
contingencies, deadlines, and overtly controlling language (e.g., “should”, “must”, “have to”).
Internalization that occurs within a controlling environment tends to lead to introjection, whereas
when the environment is autonomy-supportive, identification or integration tend to occur. Many
studies have documented the positive relations between autonomy-supportive contexts and
greater internalization.

Deci et al. (1994) conducted an experiment to examine three contextual factors’ effects
on internalization. They hypothesized that (a) providing a meaningful rationale, (b)
acknowledging the behaver’s perspective, and (¢) conveying choice rather than control could
facilitate individuals’ internalization process which entails accepting a value or belief as one’s

own. When people are asked to do an activity that is not intrinsically motivated, they tend to
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experience an internal conflict with their inclinations. In this situation, a meaningful rationale
allows people to understand that the external demands can coexist with their inclinations. An
acknowledgement of people’s feelings conveys respect for their inclinations and help alleviate
the conflicting perceptions. Conveying choice which is theorized to support autonomy can
facilitate identified and integrations. If rationale and acknowledgment are presented in a
controlling environment and pressuring way, the internalization process would stop at the level
of introjection rather than more advanced ones. Deci et al. (1994) employed a 2*2*2 factorial
design to examine the main effects of rationale, acknowledgement, and choice on college
students’ internalization. The findings supported their hypotheses. They found that these three
facilitating contextual factors promoted internalization as evidenced by the subsequent self-
regulation of behavior and affective self-reports. When external contexts are autonomy-
supportive contexts integration tends to occur, whereas when the contexts are controlling,
introjection tends to occur. This study is one of the earliest studies exploring the influential
factors of college students’ internalization.

Reeve et al. (2002) used a more academically authentic task to examine the effect of an
externally provided rationale on college students’ internalized regulations. They hypothesized
that when doing an uninteresting activity (i.e., asking preservice teachers to learn conversational
Chinese), offering different external contingencies associated with external regulation (i.e., study
to pass a test), introjection (i.e., it is what a good teacher ought to do), and identification (i.e., it
is useful) to engage in the same uninteresting activity would facilitate different types of extrinsic
motivation. Their findings confirmed the hypothesis. The provision of a rationale communicated
in an autonomy-supportive way (e.g., the reason we are asking you to try hard is for the benefit

of all the Chinese-speaking students you will one day very soon have in your classes) promoted
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identification. Compared to students who received interventions associated with external
regulation and introjection and the students who received no intervention, students who received
the intervention associated with identification (i.e., rationales communicated in an autonomy-
supportive way) demonstrated more self-determined regulation and more efforts. Furthermore,
they examined a motivational mediation model to explain why providing rationales could
facilitate engagement. According to SDT, they hypothesized that rationales facilitate engagement
and learning because a rationale communicated in an autonomy-supportive way reveals an
activity’s value and personal benefit (Ryan & Deci, 2000). Such personal relevance information
helps students internalize the value of the task, and the identification promote students to engage
volitionally in learning. The finding supports their hypothesis. They found that identification
mediated the relation between providing rationales and effort.

In extending Reeve et al.’s (2002) study, Jang (2008) examined three theoretical models
to explain why an externally provided rationale could support college students’ identification
during uninteresting learning activities. Specifically, Jang (2008) examined an identification
model based on SDT, an interest regulation model based on interest-enhancing strategies
research, and an additive model that combined both models. The findings supported the
identification model and highlighted the role that externally provided rationales can help students
develop the self-determined motivation they need to engage in and learn from uninteresting but
personally important activities. The results demonstrated that providing rationale can promote
both identification and interest regulation; however, only identification has significant effect on
students’ engagement.

Furthermore, Legault, Gutsell, and Inzlicht (2011) reported two experimental studies that

demonstrated the causal influence of autonomy-supportive strategies on internalization. In the
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first study, emphasizing choice and providing rationale were chosen as autonomy-supportive
strategies to create an autonomy-supportive condition, whereas urging the participants to comply
with social norms was chosen as a controlling strategy to create a controlling condition.
Moreover, a no-intervention group was included as well. They found that the participants in the
autonomy-supportive condition demonstrated more self-determined regulations than the
participants in the controlling condition and no-intervention condition. When people see the
value, they are more likely to internalize it and sustain it. Ironically, the participants in the
controlling group demonstrated less self-determined regulations than the participants in the no-
intervention group, which indicated that urging people to follow the social norms not only does
not work but also produced the opposite of the intended effects. In the second study, they found

the consistent results with the priming manipulation.

2.2.2 Autonomy Orientation

The concept of causality orientation helps to explain why different people are
differentially healthy, effective, and happy even when they are in the same social context (Ryan
& Deci, 2017). According to SDT, causality orientation refers to personality orientations that
reflect differences in the extent to which individuals tend to be self-determined in their ongoing
interactions with their social surrounds.

Deci and Ryan (1985) proposed three general causality orientations (GCO): the
autonomy orientation, the controlled orientation, and the impersonal orientation. The autonomy
orientation describes the degree to which people orient toward their environments by treating
them as sources of relevant information, as they take interest in both external events and the
accompanying inner experiences. When people are high in the autonomy orientation, they tend to

use the identified and integrated styles of regulation. The controlled orientation describes the
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degree to which people’s attention and concerns tend to be oriented toward external
contingencies and controls. When people are high in the controlled orientation, they tend to use
the external and introjected styles of regulation. Autonomy orientation comprises the tendencies
toward integration, and identification; controlled orientation comprises the tendencies toward
introjection and external regulation.

Causality orientations explain variance in regulatory styles, over and above that explained
by the quality of social contexts. Ryan and Deci (2017) point out that causality orientations could
affect people’s interpretations of the external contexts. Compared to a strong controlled-oriented
person, a strong autonomy-oriented person tends to engage in the situations more congruently
and openly and with less defensive responding. Weinstein and Hodgins (2009) examined the
moderating role of causality orientations on the benefits of written emotional expression.
According to previous studies on emotion regulation, Weinstein and Hodgins (2009) believed
that written expression of one’s reactions to aversive emotional material facilitates regulation and
promotes positive outcomes. However, they suggested that this strategy not be equally effective
for all individuals. They hypothesized that the strategy of written emotional expression would be
more efficacious for autonomous individuals because they are better equipped to handle or
process negative emotions and therefore more fully utilize the regulation strategy. They used a
Hiroshima-Nagasaki documentary to induce the negative emotion. While watching the
documentary, participants were asked to write about their thoughts and reactions. After the
writing, they completed a series of questionnaires and tasks. Two groups (i.e., autonomy-
oriented vs. controlled-oriented) were constructed based on the participants’ scores on General
Causality Orientation Scale (GCOS; Deci & Ryan, 1985). The findings demonstrated that only

autonomy-oriented participants benefited from the expression intervention. Weinstein and
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Hodgins (2009) asserted that the autonomy-oriented participants were more open to their
experiences and were better able to process their negative emotions. Through a series of studies,
Weinstein, Przybylski, and Ryan (2012) developed and validated the Index of Autonomous
Functioning (IAF) scale, which provides a measure of dispositional autonomy. In Weinstein’s et
al. (2012) studies, they demonstrated positive associations between IAF and satisfaction of basic
psychological needs, autonomous engagement, and well-being.

In educational settings, students are likely to perceive negative emotion when they are
asked to do non-intrinsically motivated activities. However, some students might be very self-
supportive and self-motivated, even for activities that might not be intrinsically interesting.
Causality orientation is one of the determinants of students’ motivation. Vallerand (1997)
presented a hierarchical model to address the difference in the level of generality of the
motivational concepts within causality orientations and regulatory styles. The model suggests
that motivation at a particular level is determined by social-contextual factors at the same level
and by motivation at the next higher (i.e., more general) level. For example, Williams and Deci
(1996) found that medical students’ motivation for learning depended on the autonomy support
provided by the teacher (i.e., social-contextual factors at the same level) and students’ own
causality orientations (i.e., a more general level of motivation). Specifically, students who
perceived the instructors as autonomy-supportive became more autonomous in learning, and
students with a more autonomy orientation reported more self-determined regulations in

learning.

2.2.3 Rationale Generation

Since extrinsically motivated activities are often initially promoted by external conditions

or authorities, self-generated rationales would allow people to view their behaviors in terms of
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their values and goals rather than in terms of imposition. VVansteenkiste et al. (2018) propose that
personalized, learner-centered rationales are more likely to foster self-determined extrinsic
motivation in comparison with externally offered rationales. A number of correlational and
experimental studies, within the expectancy-value theory literature, have indicated that self-
generated rationales promote engagement (Harackiewicz, et al., 2016), academic performance
(Harackiewicz, et al., 2016; Hulleman et al., 2011; Hulleman & Harackiewicz, 2009), retention
(Canning et al., 2018), course interest (Hulleman et al., 2011; Hulleman & Harackiewicz, 2009),
positivity and future career motivation (Brown et al., 2015). In those studies, the intervention is
manipulated through a writing task in which participants are asked to explain either how the
learning materials are relevant to their lives or why the learning tasks are important or useful to
them. Although many positive outcomes have been found through those interventions, it is also
possible that participants may perceive such interventions as controlling because they are forced
to identify the utility-value of learning. Studies within SDT have found that externally provided
rationales, when communicated in a controlling way, failed to promote motivation and learning
(Deci et al., 1994; Reeve et al., 2002). In addition, researchers under the guidance of the
expectancy-value theory barely associate learners’ self-generated rationales with their types of
motivation, let alone different types of extrinsic motivation.

So far, there has been little discussion about the effects of rationale generation from the
perspective of SDT. In a recent experimental study, Davis et al. (2016) investigated whether self-
generated rationales could foster more sense of meaning, as well as more integrated motivation
for engaging in goal-relevant behaviors. In their studies, they used the approach of motivation-
oriented reflections to prompt students to generate rationales for their academic goals.

Specifically, they randomly assigned participants to think about a specific academic goal in
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either a motivation-oriented manner (i.e., why do you pursue that goal?) or strategy-oriented
manner (i.e., how do you pursue that goal?) and assessed their self-concordance and motivation.
They found that participants who did the motivation-oriented reflections reported greater self-
concordance and motivation relative to those who did the strategy-oriented reflection. Their
findings supported the idea that reflecting on “why” one pursues a goal and generating rationales
for pursuing that goal can enhance self-congruent and induce more motivation. Davis et al.
(2016) claims that a motivation-oriented reflection on the academic goals can enhance perceived
meaningfulness. Furthermore, the perceived meaningfulness of goals can make the students feel
more self-concordant, which in turn, lead to more motivation. Although Davis et al. (2016) took
the first step in studying the role of rationale generation using the lens of SDT, the research
context was different from the current one. In their experiments, participants generated rationales
for academic goals, whereas the current research focuses on an uninteresting but required
academic activity. Furthermore, Davis et al. (2016) did not differentiate between different types
of rationales.

Theoretically, there should be four types of rationales corresponding to the four types of
extrinsic motivation (Reeve et al., 2002). Reflecting on the purpose of doing a task and
generating rationales may increase the chances of recognizing the importance of the task, but not
necessarily the case. For example, an engineering student takes a calculus course because it is
required by his or her program. When he/she is asked to generate rationales for attending the
classes, he/she might generate various rationales, from “fulfilling the attendance requirement” to
“preparing for advanced engineering courses.” I argue that students who generate self-
determined types of rationales are more likely to develop self-determined types of extrinsic

motivation in comparison with those who generate non-self-determined types of rationales.
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Rationale generation may have positive effects on autonomous motivation because having
opportunities to reflect and generate rationales for required activities tend to increase the
likelihood of generating high-quality rationales that associated with integration and
identification. Thus far, there is little empirical evidence on the causal effects of self-generated
rationales on self-determined extrinsic motivation. Moreover, the distinct effects of various types

of self-generated rationales has not been investigated.

2.3 Autonomous Motivation and Learning Outcomes

Numerous studies in SDT have demonstrated that students who have developed more
self-determined types of motivation are more likely to stay in school, to achieve, to evidence
conceptual understanding, and to be well adjusted (e.g., Grolnick & Ryan, 1989; Kusurkar et al.,
2013; Taylor, et al., 2014; Vansteenkiste et al., 2005). Here, | will review several empirical
studies using college students as research subjects.

Burton, Lydon, D’ Alessandro, and Koestner (2006) examined whether identification and
intrinsic self-regulation would predict college students’ academic performance, as measured by
their final examination grades. They found that implicit measures of identification predicted
students’ academic performance. The students who had high level identification achieved higher
grades on the final exam than did those with low level identification. Jang (2008) compared three
theoretical models to explain why an externally provided rationale could support college
students’ engagement and academic performance. Specifically, Jang (2008) examined an
identification model based on SDT, an interest regulation model based on interest-enhancing
strategies research, and an additive model that combined both models. The findings supported
the identification model showing that identification fostered students’ engagement and hence

their conceptual learning. Kusurkar et al.’s (2013) surveyed 383 medical students to explore the
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relationship between motivation, study strategy, effort, and academic performance. They found
that self-determined motivation positively affected students’ study strategy and effort, which in
turn enhance students’ GPA. A recent large-scale study using a diverse, broad sample
demonstrated the positive relationships between self-determined motivation and students’
learning outcomes (Levesque-Bristol et al., under review). They tested a general SDT model in
educational settings with a large, diverse sample which included 6,461 college students enrolled
in over 100 foundational courses that vary by discipline (e.g., liberal arts, STEM), instructor type
(e.g., continuing lecturers, full professors), and teaching format (e.qg., flipped, face-to-face). This
study has shown that self-determined motivation is positively associated with perceived learning
gains, course grades, and perceived knowledge transferability. Taylor et al. (2014) conducted a
meta-analysis study to examine the relations of different types of motivation to academic
achievement. A total of 18 studies were obtained. The result showed that self-determined
motivation (i.e., intrinsic motivation and identification) have a moderately strong, positive
relation with academic achievement. Non-self-determined motivation (i.e., introjection and
external regulation) had a weak, negative relation with academic achievement. Amotivation had

a strong, negative relation to academic achievement.

2.3.1 Autonomous Motivation and GPA/Course Grade

In the contemporary higher education system, grading schema relies on overall numeric
or letter grades. In the U.S., most universities adopt the alphabetical grading system, which uses
the letter grades A, B, C, D, and F to evaluate student academic performance. Schools or
instructors may also give “plus” or “minus” letter grades, such as A-, or B+. The most common
grading frameworks in higher education are criteria-referenced grading and norm-referenced

grading (Sadler, 2005). Norm-referenced grading separates students by comparing their
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academic achievement to other students’. Criteria-referenced grading compares students’ work to
predetermined standards which are set by the instructors (Aviles, 2001). In recent years, more
and more universities and instructors desire to adopt the criteria-referenced grading because they
believe students’ grades should not be depended on how other students perform and students
deserve to know how their work will be graded at the beginning of the semester (Sadler, 2005).
A grade point average (GPA) is a number representing the average value of the course grades
earned over time. The most common form of GPA is based on a 4.0 scale calculated using the
following formula: A=4.0,A-=3.7,B+=3.3,B=3.0,B-=2.7,C+=23,C=20,C-=1.7,
D+=13,D=1.0,D-=0.7,and F =0.0 (e.g., Purdue University Senate Document 96-8, April
28, 1997). GPA is one of the most important indicators of student success within higher
education contexts, potentially influencing financial aid, academic honors, and career prospects.
However, course grade and GPA were found to have weak or no correlations with self-
determined motivation (e.g., Svanum & Aigner, 2011). Although previous findings showed that
self-determined motivation is crucial for academic success, a lack of relationship between self-
determined motivation and college students’ learning outcomes has also been reported,
especially when learning outcomes are measured by course grade and/or GPA (e.g., Baker, 2004;
Black & Deci, 2000; Conti, 2000). For example, Black and Deci (2000) examined the relation
between self-determined motivation and course grade in a sample of 137 college chemistry
students. They found that self-determined motivation was not related to students’ final grades.
Conti (2000) studied 328 first-year college students to test the relationships among autonomous
goals, motivation, GPA, and academic adjustment. GPA was not associated with intrinsic
motivation or extrinsic motivation. Baker (2004) used a sample of 91 second-year psychology

undergraduates to assess the predictive effects of motivational orientations on academic
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performance. The findings showed that neither self-determined motivation, non-self-determined
motivation, nor amotivation were associated with students’ GPAs. Although Burton et al. (2006)
found that implicit measures of identification predicted students’ final examination grades, they
failed to find the relationship between intrinsic motivation and students’ final examination
grades. Drawing on SDT, Chen and Jang (2010) examined an SDT-based model for online
learner motivation. In their hypothesized model, contextual support positively predicts basic
psychological needs, which in turn, positively predicts more self-determined motivation.
Moreover, self-determined motivation is hypothesized to result in better learning outcomes.
Specifically, they assessed six learning outcomes: hours per week studying, number of hits on
the course materials, expected grade, final grade, perceived learning, and course satisfaction.
Participants were 267 online students from two online certificate programs. The results of
structural equation modeling (SEM) which were performed on the six separate models found that
self-determined motivation failed to predict any of the learning outcomes.

The lack of relationship, or at least inconsistent findings, could be explained by the
limitations of using GPA/course grades to measure college students’ learning outcomes. Course
grades could represent quite different things in different contexts. There are multiple grading
models (Sadler, 2005), and different universities or department may adopt different models. We
do not know if the examinations test the lower levels of Bloom’s taxonomy of educational
objectives (i.e., knowledge, comprehension) or test the higher levels that constitute critical
thinking (i.e., application, analysis, synthesis, evaluation). We do not know if the examinations
assess near transfer of knowledge (e.g., repeating what was taught in class) or far transfer (e.g.,
applying principles to real-life situations). We do not know if the instructors use multiple-choice

tests or essay tests. As a proxy for rote memorization and recognition, a certain part of course
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grades may be determined by rote memorization. If so, high course grades do not necessarily
indicate student learning. For example, Entwistle (2000) found that a surface strategic approach
to studying can result in high grades despite the absence of deep learning and individual
meaning-making. According to SDT, if a student's study behavior is merely instrumental, then
the student is likely to study in the least effortful way. Benware and Deci (1984) conducted an
experiment to compare the effects of external regulation and intrinsic motivation on students’
rote memorization and conceptual understanding. They found that students in the intrinsic
motivation group demonstrated better conceptual understanding than students in the external
regulation group; however, rote memorization did not differ between the two groups.
Vansteenkiste et al. (2005) also found that self-determined motivation was positively associated
with conceptual learning but not rote learning. Moreover, researchers pointed out that course
grades and GPA become less effective as a measure of mastery of subject matter due to grade
inflation (Waldman & Korbar, 2004). The pervasiveness grade inflation also reduces the
variance of course grades and GPA, which makes it more difficult to correlate with other
variables (Waldman & Korbar, 2004). A GPA over a semester, year, or school tenure can
misrepresent student learning, particularly learning growth over time.

In sum, there are too many confounding variables account for variances of course
grades/GPA and make it difficult to reveal the real relation between motivation and student
learning. Thus, in addition to course grade and GPA, researchers started to look for alternatives
to evaluate student learning outcomes. Bransford and Schwartz (1999) suggested that transfer of
learning is an important indicator to evaluate college students’ educational success. Compared to
course grade or GPA, the value of transfer of learning is that it emphasizes deep understanding

rather than rote memorization (Sears, 2017).
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2.3.2 Autonomous Motivation and Transfer of Learning

An important goal of higher education is to prepare graduates with the knowledge and
skills for success in the workforce. Bransford and Schwartz (1999) suggested that transfer of
learning is an important indicator to evaluate college students’ educational success. The
traditional definition of transfer emphasizes the direct replication and application of prior
knowledge and skills in a new situation (Belenky & Nokes-Malach, 2012; Bransford &
Schwartz, 1999). Studies under this classical view of transfer often adopt the sequestered
problem solving (SPS) paradigm to assess transfer. Under the SPS paradigm, participants took
some pretests and then were given the opportunities to learn. Next, participants were tested on a
transfer task. Participants are sequestered from possible exposure to helpful resources when they
are doing transfer tasks (Bransford & Schwartz, 1999). Transfer of learning was assessed based
on how well and/or fast the participants complete the transfer tasks. This traditional view of
transfer emphasizes on “transferring out” of situations and treats transfer as something happens
after learning (Schwartz, Bransford, & Sears, 2005). Although researchers who take this
traditional perspective of transfer have found many important factors that affect transfer, such as
the degree of initial learning, using concrete examples, and problem representations, they have
worried that it is too hard to find the evidence of transfer (Bransford & Schwartz, 1999).
Schwartz et al. (2005) argue that people do poorly in the SPS transfer tests because for many
new situations, people do not have sufficient memories, schemas, or procedures to solve a
problem. For example, students may rapidly forget the mathematics formula they learned from a
calculus course, hence they could not solve the transfer problems correctly. Other students who
have never taken a calculus course before cannot solve the transfer problems either because they
have no idea about which formula they need to use to solve the problems. From the SPS

perspective, the former and the latter students are at the same level regarding transfer of learning.
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Do the former students learn nothing from the calculus course? Instead of seeing schooling as a
failure, researchers suggest reconsidering how we should evaluate transfer (Bransford &
Schwartz, 1999).

Bransford and Schwartz (1999) expanded the classical definition of transfer to include
“the ability to learn in knowledge-rich environments.” They developed the preparation for future
learning (PFL) paradigm to assess transfer. Unlike SPS measures of transfer, PFL allows people
to seek help from other resources, receive feedback, and get opportunities to revise (Bransford &
Schwartz, 1999). From the PFL perspective, people not only transfer out of learning, they bring
in their prior knowledge and skills as they begin learning. Researchers refer to the latter as
“transferring in” of situations (Schwartz et al., 2005). Unlike SPS focusing on “transfer out”
exclusively, PFL emphasizes both “transfer in” and “transfer out” processes and measures
transfer with a dynamic assessment called double transfer design (Schwartz et al., 2005). It
usually contains three phases. In Phase 1, participants study under various conditions (e.g.,
experimental condition vs. control condition). In Phase 2, they all receive opportunities to learn
from a new resource. In Phase 3, participants are asked to solve a transfer problem, which is
related to the material included in Phase 2. The value of double transfer design has been
demonstrated in Schwartz and Martin’s (2004) work. At the beginning of their studies, they
assigned half of the participants to an invention condition and half to a “tell-and-practice”
condition. Next, within each condition, half of the participants were given a learning resource
(i.e., aworked example). Then, all participants were asked to solve the target transfer problem.
The results showed that without learning resources, participants in the two instructional

conditions demonstrated the same level of transfer. However, the participants in the invention
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condition performed better than the participants in the “tell-and-practice” condition on the
transfer task when a worked example was embedded in the assessment.

According to SDT literature, self-determined types of motivation are associated with
constructive and reflective cognitive processes and active learning. Bereby-Meyer and Kaplan
(2005) state that transfer is enhanced when people are actively involved in the learning process.
It seems that self-determined motivation can enhance transfer through high-quality engagement;
however, empirical evidence on effects of different types of motivation on students’ transfer of
learning is quite limited. Levesque-Bristol (2006) and colleagues developed the integrative
model for learning and motivation (IMLM) to explain how student motivation contributes to
engagement, meta-cognition, and knowledge transfer. According to this model, knowledge
transfer is more likely if students have more self-regulated forms of motivation. Several recent
studies testing the IMLM demonstrated the positive relationships between self-determined
motivation and students’ perceived knowledge transfer (e.g., Hsu et al., 2019; Levesque-Bristol
et al., under review; Wang, Hsu et al., 2019). Furthermore, the correlation between self-
determined motivation and perceived knowledge transfer was much stronger than the correlation
between self-determined motivation and course grades (Hsu et al., 2019; Levesque-Bristol et al.,
under review; Wang Hsu et al., 2019). Those researchers took a first step in examining the
relationship between motivation and transfer based on SDT framework; however, in those
studies, self-determined motivation was calculated as a composite score, so we don’t know how
individual motivation styles influence transfer. Moreover, the assessment of transfer might be
questionable in those studies (Hsu et al., 2019; Wang, Hsu et al., 2019) because it relied solely
on students’ self-reports, which may account for the stronger relationship between motivation

and transfer (Wang, Zhang, & Yao, 2019).
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Although there is not much direct evidence, studies on the effects of intrinsic motivation
and extrinsic motivation may shed some light on the relation between self-determined motivation
and transfer. In Trace, Tannebaum, and Kavanagh’s (1995) study, both extrinsic reinforcement
and intrinsic reinforcement have significant positive correlations with transfer behavior. Taylor,
Russ-Eft, and Chan’s (2005) found that transfer was greatest when extrinsic components were
involved in trainees’ work environments. Bransford, Brown, and Cocking (2000) mentioned that
although extrinsic rewards affect behavior, people work hard for intrinsic reasons as well. Burke
and Hutchins (2007) reviewed literature on training transfer and pointed that both extrinsic and
intrinsic factors have influences on transfer, and findings appear to favor intrinsic factors.
Overall, the findings of the effects of intrinsic and extrinsic motivation on transfer are mixed
(Burke & Hutchins, 2007). In these studies, motivation is viewed as a dichotomy. However,
according to SDT, people can still perceive autonomy even when enacting extrinsically
motivated behavior (Deci & Ryan, 2002). As previously stated, integration and identification are
extrinsic motivation; however, they are self-determined as well. | believe the relationship
between motivation and transfer should be stronger when we view motivation in terms of a
continuum of self-determination rather than a dichotomy.

Evidence from transfer literature on the effects of other motivational constructs on
transfer might have implications as well. Much of the traditional transfer research focused on the
cognitive factors (e.g., Chen, Mo, & Honomichl, 2004; Day & Goldstone, 2012; Holyoak &
Koh, 1987), and overlooked the motivational influences (Burke & Hutchins, 2007; Perkins &
Salomon, 2012). Recently, researchers started to link transfer of learning with motivational
factors, such as achievement goals (e.g., Belenky & Nokes-Malach, 2012; Bereby-Meyer &

Kaplan, 2005), and subjective task values (e.g., Axtell, Maitlis, & Yearta, 1997). Consistent with
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other studies on the effects of achievement goals on learning, learners with mastery goals
performed better on a transfer task than the ones with performance goals (e.g., Bereby-Meyer &
Kaplan, 2005; Bereby-Meyer, Moran, & Unger-Aviram, 2004). For example, Belenky and
Nokes-Malach (2012) studied 104 undergraduates to investigate how students’ achievement
goals interact with different forms of instruction to enhance transfer. They adopted the PFL
paradigm and found the main effect of achievement goals on transfer. Specifically, students with
a high mastery-approach goal orientation were more likely to transfer than the ones with a low
mastery-approach goal orientation. People may adopt different learning strategies due to
different goal orientations. Performance-oriented students may implement mechanically
memorizing strategy in order to gain high grades, while mastery-oriented students may use deep
processing approach to understand the learning material. Adopting deep learning strategies could
help the students form mental representations of the information they learned, which would
further promote transfer ability.

Transfer is also influenced by subjective task values (Burke & Hutchins, 2007). People
who believe in the value of knowledge/skills are more likely to apply the knowledge/skills.
Axtell et al. (1997) examined multiple influential factors on trainees’ skill transfer, including
perceived relevance/usefulness of the course, self-efficacy, motivation to transfer, management
support, and autonomy. They found that people who perceived training as relevant had higher
levels of skill transfer. This finding suggests that perception of the relevance and usefulness of
the learning is a key variable in determining the level of transfer. Lim and Morris (2006) studied
181 Korean employees and found that people’s immediate learning needs significantly affected
their perceived learning transfer. Perceived value may affect transfer through engagement and

transfer propensity. As one of the self-determined types of motivation, identification is closely
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related to subjective task values. People with identification do an activity because it is personally
important to them. Thus, students with a high-level identification are more likely to see the value
of learning than the ones with a low-level identification.

The effects of motivation on learning outcomes can be quite different depending on the
characteristics of the assessment task. According to SDT, self-determined types of motivation
have more advantages in light of difficult or complex actions (Ryan & Deci, 2017). Benware and
Deci (1984) compared the effects of external regulation and intrinsic motivation on students' rote
memorization and conceptual understanding. They found that students in intrinsic motivation
group demonstrated better conceptual understanding than students who learned in order to take
an exam (i.e., external regulation); however, rote memorization did not differ between the two
groups. Recent research suggests that transfer of learning, as a prototype of deep understanding
and application, can be a more effective indicator to examine the effects of autonomous
motivation on learning (Hsu et al., 2019; Wang, Hsu et al., 2019). Thus, | hypothesize that when
the assessment task focuses on the rote memorization or recognition, non-self-determined
motivation may work as well as self-determined motivation. However, when assessment tasks
focus on deep understanding and application, self-determined motivation will demonstrate
advantages over non-self-determined motivation. In the present research, I examined the
relations between motivation and various types of learning outcomes, including perceived
learning, rote learning, and transfer of learning. In the current work, transfer of learning is
defined as the capability of applying prior knowledge and skills in a new situation (Belenky &
Nokes-Malach, 2012; Bransford & Schwartz, 1999). I used both self-reports and actual
performance on transfer tasks to measure transfer of learning. Based on the empirical evidence

and the essence of rote learning and transfer of learning, | hypothesize that the relationship
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between self-determined motivation and transfer is stronger than the relationship between self-

determined motivation and rote learning.

53



CHAPTER 3: GENERAL METHODS

This chapter outlines the general methods used to conduct the current research. Chapter 3
broadly overviews the research questions and hypotheses, participants, measures and materials,
research procedures, and data analysis methods. Specific method sections are also presented in

the standalone academic manuscripts in Chapter 4 and Chapter 5.

3.1 Overview of the Research Design

The purpose of the current research is to use SDT as the framework to identify and
examine individual factors that affect students’ motivation and learning outcomes during
uninteresting but required academic activities. Specific research objectives are: (1) to investigate
the effects of rationale generation orientation on student motivation and learning outcomes
through the lens of self-determination theory; (2) to examine whether reflecting on the purpose
of doing an activity, an approach to prompt students to generate rationales, can promote students’
situational autonomous motivation, rote learning, and transfer of learning; and (3) to understand
students’ perspectives on uninteresting learning experiences and successful motivational
strategies in the context of higher education.

To answer these questions, an explanatory sequential mixed method design was
conducted. In Study 1, a cross-sectional correlational study, | used structural equation modeling
(SEM) to examine the relations among rationale generation orientation, motivation, and learning
outcomes. Extending Study 1, Study 2 used experimental manipulation of rationale generation to
demonstrate the causal effects of rationale generation on students’ situational motivation and
performance. The hypothesis of Study 2 is that, compared to the control group, participants in the

rationale generation intervention group have higher scores in autonomous types of motivation,
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rote learning, and transfer of learning. In addition, the effects of rationale generation would be
stronger on transfer of learning than on rote learning. Study 3 sought to gain students’
perspectives on rationale generation and other successful motivational strategies and to seek the
explanations related to studies 1 and 2’s findings. Semi-structured interviews were conducted
with students regarding their experiences of doing uninteresting but required academic activities

and the motivational strategies they used.

3.2 Hypotheses and Research Questions

In Study 1, | examined the relations among rationale generation orientation, basic
psychological needs, motivation, and learning outcomes in the context of doing uninteresting but
required academic courses. Hypothesis 1: rationale generation tendency and quality influence
whether participants perceive their basic psychological needs are fulfilled. This, in turn, would
affect perceptions of autonomous extrinsic motivation and controlled extrinsic motivation, which
then would influence students learning outcomes, including perceptions of learning satisfactions
and perceived transferability. Hypothesis 2: Rationale generation quality has stronger
associations with the related constructs than the rationale generation tendency. The hypothesized

SEM model is depicted in Figure 3.1.
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Figure 3.1 The hypothesized SEM model.
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In Study 2, | examined the role of rationale generation for promoting autonomous
motivation and learning outcomes. Hypothesis 1: compared to the control group, participants in
the rationale generation group would have higher scores in autonomous types of motivation, rote
learning, and transfer of learning. Hypothesis 2: the effects of rationale generation would be
stronger on transfer of learning than on rote learning.

In Study 3, | had two research questions:

1. How do students perceive uninteresting but required academic activities?

2. What are the common strategies that students use to motivate themselves when they

are involved in uninteresting but required academic activities?

3.3 Participants

In Study 1, 263 undergraduate and graduate students were recruited from a large
research-intensive university in the Midwestern United States via email (see Appendix A). Forty-
four participants completed only part of the survey because they failed to recall any uninteresting
but required academic courses in the past year. Thus, the analytic dataset for the SEM included
219 students (133 females and 82 males). About 48% of the participants were between 18 and
20, 36% of the participants were between 21 and 25, and 16% of the participants were 26 or
older. Approximate 78% of the participants reported being White.

In Study 2, 82 (49 females and 33 males) graduate students from a large research-
intensive university in the Midwestern United States participated in the experiment. Participants
were recruited via paper flyers (see Appendix B) and emails (see Appendix C). Twenty-four
participants were between 21 and 25, and 58 participants were 26 or older. Forty participants
reported being Asian, 22 participants reported being White, five participants reported being

African American, seven participants reported being Hispanic or Latino, and seven participants
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reported being others. These participants were from various academic disciplines, including
education (n = 23), engineering (n = 15), liberal arts (n = 14), science (n = 12), technology (n =
6), agriculture (n = 4), management (n = 3), pharmacy (n = 3), and others (n = 2). Participation in
this study was voluntary, and participants received $5 for their time and participation. The
responses of 12 participants were eliminated from the dataset because they thought the learning
task in the experiment was definitely interesting.

Participants in Study 3 were recruited from the students who have participated in my
Study 2 and permitted me to contact them for follow-up studies. I sent recruitment emails (see
Appendix D) to them, and 11 students (five females and six males) volunteered to participate in
the interview. One participant was between 21 and 25, and ten participants were 26 or older.
Four participants reported being Asian, two participants reported being White, two participants
reported being African American, two participants reported being Hispanic or Latino, and one
participant reported being other. These participants were from various academic disciplines,
including education (n = 7), engineering (n = 2), psychology (n = 1), and science (n = 1).
Participation in this study was voluntary, and participants received $5 for their time and

participation.

3.4 Measures and Materials
3.4.1 Rationale Generation Orientation Scale (RGOS)

The RGOS measures people’ tendency to generate rationales for their learning behaviors
and inclinations to produce autonomous rationales. An initial pool of the RGOS consisted of 15
items (see Appendix E). Three items were adopted from an existing instrument, enhancement of
personal significance, which is a subscale of the Motivational Regulation Questionnaire (MRQ;

Schwinger, Steinmayr, & Spinath, 2009). Twelve items were created by the author based on the
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conception of rationale generation orientation, six items for rationale generation tendency and six
items for rationale generation quality. These statements were constructed by referring to the
MRQ, the IAF, and the Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 2003). The
RGOS contains two subscales: tendency (e.g., “I tend to think about reasons for studying while |
study.”) and quality (e.g., “I tend to see connections between learning and my professional
goals.”). The RGOS uses a 5-point Likert scale ranging from 1(“rarely”) to 5 (‘“very often”). The
validity and reliability of the RGOS were demonstrated in the present study. The RGOS was

used in both Study 1 and Study 2.

3.4.2 The Index of Autonomous Functioning (IAF)

The IAF (Weinstein et al., 2012) is a measure of dispositional autonomy. It contains three
subscales, namely, Authorship/Self-congruence (e.g., “My decisions represent my most
important values and feelings™), Susceptibility to Control (e.g., “I do things in order to avoid
feeling badly about myself”), and Interest-taking (e.g., “I often reflect on why I react the way I
do”). Each subscale includes five items rated on a 5-point Likert scale ranging from 1 (“not at all
true”) to 5 (“completely true™). The internal reliabilities were satisfactory for all subscales, o =
.85 for Authorship/Self-congruence, o = .90 for Interest-taking, and a.= .77 for Susceptibility to
Control in Study 1. The items of IAF are shown in Appendix F. The IAF was only used in Study

1.

3.4.3 Basic Psychological Need Satisfaction and Frustration Scale (BPNSFP)

The Basic Psychological Need Satisfaction and Frustration Scale (Chen et al., 2015) was
used as a measure of students’ satisfaction and frustration of autonomy, competence, and

relatedness. The BPNSFP contains 24 items which correspond to six subscales: autonomy
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satisfaction (e.g., “I feel a sense of choice and freedom in the things I undertake.”), autonomy
frustration (e.g., “I feel forced to do many things I wouldn’t choose to do.”), competence
satisfaction (e.g., “I feel confident that I can do things well.””), competence frustration (e.g., “I
have serious doubts about whether I can do things well.”), relatedness satisfaction (e.g., “I feel
that the people I care about also care about me.”), and relatedness frustration (e.g., “I feel
excluded from the group I want to belong to.”). The validity and reliability of the scale have been
supported by Chen et al.’s (2015) work. Each subscale is comprised of four items. Students
respond to the questions on a five-point Likert scale from 1 (“not true at all”’) to 5 (“completely
true”). The internal reliabilities were satisfactory in Study 1, although autonomy satisfaction was
a bit low, a = .69 for autonomy satisfaction, a = .76 for autonomy frustration, a = .90 for
competence satisfaction, o = .81 for competence frustration, a = .85 for relatedness satisfaction,
and a = .72 for relatedness frustration. All items of BPNSFP are shown in Appendix G. This

scale was only used in Study 1.

3.4.4 Situational Motivation Scale (SIMS)

Participants’ perceptions of their reasons for engaging in uninteresting but required
academic courses/activities were measured using a modified version of SIMS (Guay, Vallerand,
& Blanchard, 2000; Levesque-Bristol, Knapp, & Fisher, 2010; see Appendix H). The scale
includes 18 items, all of which use a 7-point Likert scale ranging from 1 (“strongly disagree”) to
7 (“strongly agree”). Within the SIMS, there are six subscales, which measure the six types of
motivation proposed by Deci and Ryan (1985, 2000). Each subscale is comprised of three items
per subscale: intrinsic motivation (IM; e.g., “Because I really enjoy it”), integration (INTEG;
e.g., “Because learning all I can about academic work is really essential for me”), identification

(IDEN; e.g., “Because it allows me to develop skills that are important to me”), introjection
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(INTRO; e.g., “Because I would feel bad if I didn’t”), external motivation (EM; e.g., “Because |
feel I have to”), and amotivation (AM; e.g., “Because I don’t know. | have the impression I’'m
wasting my time”’). Only the four types of extrinsic motivation were included in the current
research. Internal consistency was acceptable in Study 1 for all subscales, although external
regulation was a bit low: integration (o = .86), identification (a0 = .79), introjection (o = .87), and
external regulation (o = .64). An overall level of autonomous motivation was calculated by
averaging integration and identification, while an overall level of controlled motivation was
calculated by averaging introjection and external regulation. This scale was used in both Study 1

and Study 2.

3.4.5 Perceived Knowledge Transferability Scale (PKTS)

Student perceptions of how relevant the knowledge learned in the target course will be
for future courses and their career paths were measured using the PKTS (Levesque-Bristol,
Richards et al., under review). The PKTS includes eight statements, all of which used a 7-point
Likert scale ranging from 1 (“strongly disagree”) to 7 (“strongly agree”). Two examples of
statements from the PKTS are “I understand how I will use the information learned in this class
in my professional life” and “I feel confident in my ability to apply the course material in other
classes that I have.” Internal consistency coefficient of the PKTS in Study 1 was high (o = .92).
The items are shown in Appendix I. This scale was used for both Study 1 and Study 2. The
whole scale was used in Study 1. Three items of the scale were used in Study 2 (see Appendix I)
to measure participants’ perceptions of how relevant the knowledge learned in the experiment

would be useful for their career paths.
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3.4.6 Perceived Learning Satisfaction (PLS)

Students’ perceptions of learning satisfaction were assessed using the Perceived Learning
Satisfaction Scale (Kim, Kwon, & Cho, 2011). It is composed of seven items, which are from
two separate subscales, including perceived learning achievement and class satisfaction. The
perceived learning achievement scale measures how students perceive their learning (e.g., “I feel
that this course served my needs well,” Sun, Tsai, Finger, Chen, & Yeh, 2008, p.1199). The class
satisfaction scale measures how satisfied students are with the course (e.g., “I would like to
recommend this course to others,” Eom, Wen, & Ashill, 2006, Sun et al., 2008, p. 233). All items
were modified to be fit into this study in terms of language and assessed using a five-point Likert
scale, ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). The Perceived Learning
Satisfaction Scale showed high internal reliability (o = .92) in Study 1. The full modified scale is
presented in Appendix J. This scale was used in both Study 1 and Study 2. In Study 1, I used six
items from the scale, whereas in Study 2, four items were chosen to assess participants’

perceptions of learning satisfactions.

3.4.7 Uninteresting but Required Academic Activity

| developed an uninteresting learning activity for Study 2. It is about APA formatting. |
selected this activity based on the criteria proposed by Jang (2008): (a) Students generally
perceive it to be uninteresting, (b) it holds ecological validity, and (c) it possesses hidden value
and relevance. | created a one-minute introduction video, a ten-minute lesson video, and a three-
minute lesson video. The lesson videos cover the following topics: numbers and in-text citations,
and reference list. The lessons were presented in an uninteresting format. That is, the speaker

used a monotonous tone, devoid of interest-enhancing embellishments (following Jang, 2008).
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3.4.8 Manipulation Check

To ensure that participants perceive the experimental material as uninteresting, | asked
participants to rate the APA formatting tutorial on a 5-point Likert scale with 1 = definitely

interesting and 5 = definitely not interesting.

3.4.9 Rote Learning

| created eight multiple-choice items (See Appendix K for the items) to measure
participants’ recognition of facts. Each multiple-choice items were scored as correct (1) or
incorrect (0). These scores were added up to obtain an overall score of rote learning. The
possible score of rote learning was from 0 to 8. To avoid guessing, I put I don’t know as one of
the options and told the participants not to choose the answers at random. The content validity of
the items has been supported by one faculty member and two doctoral students in educational

psychology who are very familiar with APA formatting. This measure was only used in Study 2.

3.4.10 Transfer of Learning

I created two transfer tasks to assess participants’ performance on transfer of learning in
Study 2. Transfer task 1 was used to measure participants’ transfer of learning in the main study
of Study 2 (see Appendix L). It consisted of 11 formatting errors related to in-text citation and
numbers, which were covered in the ten-minute video of the main study of Study 2. Each
formatting errors were scored as successfully identified (1) or missed (0). These scores were
summarized to obtain an overall score of transfer of learning. Therefore, the possible score of
transfer task 1 was from 0 to 11. Transfer task 2 was created to measure participants’ transfer of
learning in the follow-up study of Study 2 (see Appendix M). It consisted of five formatting

errors related to reference lists, which was covered in the three-minute video of the follow-up
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study of Study 2. Similar to the coding rule of transfer task 1, each formatting errors were scored
as successfully identified (1) or missed (0). A summarized score was used to represent transfer of
learning in the follow-up experiment. The scores of transfer task 2 ranged from 0 to 5. The
content validity of the materials has been supported by one faculty and one doctoral student in
educational psychology who are very familiar with APA formatting. These two tasks were only

used in Study 2.

3.4.11 Interview Protocol Development

The interview protocol was designed to elicit participants’ perceptions of uninteresting
but required academic activities, how they felt and reacted in such situation, and what strategies
they used to keep themselves motivated to engage in such activities. The interview questions
were developed from Wolters’ (1998) open-ended questionnaire. The original protocol was
revised after consulting with two faculty members in Educational Psychology. | conducted three
pilot interviews with two graduate students from Education and one graduate student from
Technology to clarify unclear terms in the statement and estimate the length of the interview.
The final version of the interview protocol was used for individual interviews (see Appendix N).

The interview protocol was only used in Study 3.

3.5 Research Procedures

Study 1 was conducted solely online using the Qualtrics survey software, which took
about 10-15 minutes. The Office of the Registrar sent a recruitment email to students who were
enrolled as full-time students at a large Midwest university in the 2019 spring semester.
Participation was voluntary. Participants went to the online Qualtrics survey link and took the

survey, which consisted of 81 items from the aforementioned assessments. Participants were first

63



asked to complete the RGOS and the IAF. Then, they were asked about whether they have prior
experiences (less than 1 year) in participating in uninteresting but required courses? If the
participants failed to recall such experiences, then they were directed to the end of the survey.
Participants who were able to recall such experiences were asked to select one recent
uninteresting but required course and respond to all the remaining items regarding that course.
The uninteresting but required courses that recalled by the participants spanned various academic
disciplines. A summary of the courses is shown in Appendix O.

Study 2 was conducted in labs. Graduate students who are over 18 years old were invited
to join the experiment. The total time commitment for this experiment is 30 minutes, and eligible
participants received $5 for completing the study. All materials, including the lesson videos,
were presented in Qualtrics. During the experimental session, the experimenter first briefly
introduced the procedure of the experiment and then collected the signed consent forms from the
participants. The participants were randomly assigned to either the rationale generation group or
the control group. The experiment consists of three phases. Phases 1 and 2 take place inside the
computer lab while phase 3 occurs outside the computer lab. In phase 1, all participants watched
a one-minute video introducing APA formatting. Following this introduction, the rationale
generation group was asked to write a short paragraph explaining why they would learn APA
formatting while the control group was asked to type a few sentences regarding the
confidentiality of the experiment. In phase 2, all participants were asked to watch a ten-minute
video regarding the knowledge of APA formatting, which possesses hidden value and relevance
but is presented in an uninteresting format. Then, they were given eight multiple-choice
questions to check for rote learning. After that, all participants were asked to complete a survey,

a manipulation check of the uninteresting activity, and transfer task 1. At the end of the
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experiment, they were asked to leave their email addresses if they are interested in participating
in the follow-up experiment (i.e., phase 3), which was conducted to assess the lasting effect of
the intervention on transfer of learning over one week as educational intervention might result in
improved performance on a delayed assessment but not on an immediate assessment (McLaren,
Adams, & Mayer, 2015). The experiment in phase 3 was done solely online, so participants did
not need to come to the computer lab. The time commitment for phase 3 is eight minutes or less.
Participants watched a three-minute video regarding APA reference style and then completed
transfer task 2. Participation in phase 3 is voluntary without any incentive. Figure 3.2 displays

the diagram of the experimental procedure of Study 2.
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Phase | —

Phase 2—

Intervention Control
‘Write a short paragraph Type a few sentences
explaining why they regarding the
.| would learning APA confidentiality of the
formatting experiment
— Watch a 10-minute APA lesson video
Complete the rote learning items

Phase 3

p— Watch a 1-minute introduction video —

Complete the survey: SIMS, PKTS, and PLS

Complete the manipulation check

Complete transfer task 1

Leave email addresses if interested in the follow-up study

Watch a 3-minute APA lesson video

Complete transfer task 2

Figure 3.2 The diagram of the experimental procedure of Study 2

30-minute
experiment
in lab

8-minute
experiment
online

Study 3 was conducted in the researcher’s office. Individual interviews were conducted

with participants who volunteered to participate in the interview. When participants came to the

interview room, they would be directed to sign the consent form, and then I introduced the

interview procedure to them. In the introduction of the interview, participants were oriented to
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select and recall one uninteresting but required academic activity that is closely related to their
majors, one uninteresting but required academic activity that is not related to their majors, and
one interesting academic activity they have participated in that is closely related to their majors.
During the interview, the participants shared their experiences and perspectives based on the
questions in the interview protocol. The interviews were audiotaped and lasted approximately

20-30 minutes.

3.6 Data Analysis Methods

Data analysis of Study 1 involved two stages. First, I identified and validated the
structure of the RGOS with exploratory factor analysis (EFA), and confirmatory factor analysis
(CFA). To address this question, the dataset was randomly split into two pieces: the calibration
dataset (n = 131), and the confirmation dataset (n = 132). An EFA using SPSS 25.0 was
conducted on the calibration dataset to identify an underlying factor structure for the initial
RGOS items. Then, a CFA using LISREL 8.80 (Jéreskog & Sérbom, 2006) was conducted on
the confirmation dataset to examine the reliability and validity of the factor structure emerging
from the EFA. To examine the convergent validity of RGOS, I tested the correlations between
RGOS and IAF. Based on the SDT, these two constructs should be positively correlated. Before
testing the SEM model, | investigated the associations between RGOS and whether the students
were able to recall uninteresting but required learning experiences using cross-tabulation chi-
square tests. A significant result indicates that these two variables were correlated. In the second
stage, the hypothesized measurement model (see Figure 3.1) was examined with structural
equation modeling (SEM). The following commonly used goodness-of-fit indices were
examined to evaluate model fit in the CFA and SEM: the root mean square error of

approximation (RMSEA), the non-normed fit index (NNFI), the incremental fit index (IFI), and
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the comparative fit index (CFI). The NNFI, IFI, and CFI values range from 0 to 1, and values
above .90 are indicative of acceptable fit. RMSEA value also ranges between 0 and 1, but values
closer to 0 are indicative of a better fitting model. Values below .08 indicate a good fitting model
(Hu & Bentler, 1999). A significant factor loading, as determined by a standardized coefficient
of .30 or above, indicates that the item is a good measure of the underlying factor (Hatcher,
1994).

For Study 2, I first eliminated the data of the participants (n = 12) who had a score of one
(1 = “definitely interesting”) on the manipulation check of uninteresting activity because this
study focuses on students’ uninteresting learning experiences. Then | used an independent
samples t-test to compare the situational motivation, perceived learning satisfaction, perceived
knowledge transferability, rote learning, and transfer of learning between the experimental group
and the control group. Cohen’s d is used as a measure of effect size. A Cohen’s d between 0.15
and 0.40 is considered as a small effect, between 0.40 and 0.75 is a medium effect, and above
0.75 is a large effect (Cohen, 1992). The assumptions of independent samples t-test, including
normality, and independence were checked. | conducted a cross-tabulation chi-square test to
check whether there was an association in the population between experimental condition and
participation in the follow-up. Next, | ran another independent samples t-test to compare the
follow-up transfer of learning between the rationale generation group and the control group. To
explore the effect of the rationale quality on motivation and learning, | coded the rationale
generation group into two subgroups: the high-quality group and the low-quality group, based on
the content analysis on the rationales they generated. If participants list only rationales related to
external regulation or introjection, which are considered as low-quality rationales, then they are

coded into the low-quality group. An example of a low-quality rationale is that “The reason why
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| learn APA style is because my dissertation is required to follow APA standard.” If participants
list at least one rationale related to integration or identification, which are considered as high-
quality rationales, then they are coded into the high-quality group. An example of a high-quality
rationale is that “I have never used APA style of writing, but after watching the video, I think it
would be useful for my academic work.” Examples of coding is shown in Appendix P. A
multivariate analyses of variance (MANOVA) was carried out to examine condition differences
in the target dependent variables since | had three groups in total, including the low-quality
rationale group, the high-quality rationale group, and the control group. For each significant F
test, multiple comparisons were conducted to compare between groups. #? is used as a measure
of effect size for the MANOVA. A #? between 0.01 and 0.06 is considered as a small effect,
between 0.06 and 0.14 is a medium effect, and above 0.14 is a large effect (Cohen, Miles &
Shevlin, 2001).

The audiotaped interviews were transcribed using the rev.com transcription service. The
researcher compared the transcripts to the original recordings and modified the transcripts to
ensure the accuracy of the transcribed interview data. For data analysis, an exploratory content
analysis was used to find common themes about students’ experiences in uninteresting but
required academic activities and their motivational strategies. Content analysis refers to “the
process of organizing and quantifying the contents of the data into pre-determined categories
relevant to the central research question(s) in a systematic, replicable and objective manner.”
(Mackieson, Shlonsky, & Connolly, 2018, p 5) First, the meaning units were coded by open
codes. Then | created categories by grouping the open codes that share a commonality. Finally, I
elicited themes by using selective categories. For example, the open codes for participants’

feelings toward uninteresting but required major-related academic activities were disappointing,
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uninteresting, important, and challenging. Three categories were created to summarize the open
codes. All participants felt that the uninteresting but required major-related academic activities
were uninteresting. Two of participants stated that the activities were also important. Only one
participant mentioned the challenging aspect of such activities. The theme | extracted was that
participants had negative feelings towards uninteresting but required major-related academic
activities; however, occasionally, they could also see the importance of doing them. The category
of challenging was not included in extracting the theme as it was only mentioned by one

participant. Appendix Q displays the open codes, the categorizations, and the themes.
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Table 3.1

3.7 Summary of the General Methods

Summary of the Research Methods for the Whole Dissertation Studies

generation tendency and
quality influence basic
psychological needs, which in
turn, affect motivation and
learning outcomes.

Hypothesis 2: Rationale
generation quality has stronger
associations with the related
constructs than the rationale
generation tendency.

participants in the rationale generation group
would have higher scores in autonomous types of

Hypothesis 2: The effects of rationale generation
would be stronger on transfer of learning than on
rote learning.

motivation, rote learning, and transfer of learning.

Study 1 Study 2 Study 3
Research Quantitative: a cross-sectional | Quantitative: a manipulative lab experiment Qualitative: one-on-one
Design correlational study interviews
Research What are the relations between | Can rationale generation intervention enhance 1) How do students perceive
Questions rationale generation autonomous motivation and learning uninteresting but required
orientation, motivation, and performance? academic activities?
learning in uninteresting but 2) What are the common
required learning contexts? strategies that students use to
motivate themselves when
they are involved in
uninteresting but required
academic activities?
Hypotheses | Hypothesis 1: Rationale Hypothesis 1: Compared to the control group,

Participants

263 undergraduate and
graduate students

82 graduate students

11 graduate students

(continued)



¢l

Measures RGOS, IAF, BPNSF, SIMS, RGOS, SIMS, PKTS (3 items), PLS (4 items)
PKTS, PLS

Materials Uninteresting but required academic activity, Interview protocol
manipulation check, rote learning, transfer of development
learning

Research Online via Qualtrics Main study: laboratories In-person interviews in the

Settings Follow-up: online via Qualtrics researcher’s office

Data EFA, CFA, correlation, cross- | Independent samples t-test, cross-tabulation, Content analysis

Analyses

tabulation, SEM

MANOVA, correlation




CHAPTER 4: MANUSCRIPT 1-STUDY 1

This chapter is written based on Study 1.

Title: Roles of Rationale generation orientation in Uninteresting but Required Academic

Activities

4.1 Introduction

School learning is not always fun. In the real-world of school-related tasks, a lot of
academic activities that contribute most to the development of valuable skills are experienced as
uninteresting and tedious (Yeager et al., 2014). In order to function effectively at school, students
have to participate in activities that are not inherently interesting but are valued by teachers,
programs, or societies. For example, an engineering freshman may not like solving mathematical
problems; however, he or she has to take a calculus course to meet the requirement for more
advanced engineering courses. When a person is asked to do something that does not interest him
or her, the motivation can range from unwillingness, to passive compliance, and to active
personal commitment.

Though sometimes undesirable, extrinsic motivation is essential in driving students to
engage in learning, especially when intrinsic motivation is unattainable. Extrinsic motivation
refers to the state of doing activities for instrumental reasons. As one of the sub-theories of the
self-determination theory (SDT; Deci & Ryan, 2000), the organismic integration theory (OIT)
addresses the topic of extrinsically motivated behaviors by introducing the concept of
internalization (Ryan & Deci, 2017). According to OIT, people have an inherent tendency to
integrate socially-valued regulations that are initially perceived as being external (Koestner &

Losier, 2002). Based on the degrees of internalization, there are four regulatory styles: external
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regulation, introjection, identification, and integration. In SDT, identification and integration are
autonomous types of extrinsic motivation, while introjection and external regulation are
controlled types of extrinsic motivation. In SDT, abundant research has demonstrated that
students who have developed more self-determined regulatory styles are more likely to achieve
(e.g., Grolnick & Ryan, 1989; Kusurkar, Ten Cate, VVos, Westers, & Croiset, 2013; Taylor et al.,
2014), to evidence conceptual understanding (e.g., Vansteenkiste, Simons, Lens, Soenens, &
Matos, 2005), and to adjust (e.g., Grolnick & Ryan, 1989; Kusurkar et al., 2013), compared to
their peers.

How can we foster autonomous types of extrinsic motivation? Generally speaking,
factors in the social environment that satisfy individuals’ needs for autonomy, competence, and
relatedness are assumed to facilitate the internalization of non-intrinsically motivated behaviors
(Ryan & Deci, 2017). There is substantial evidence in terms of what teachers could do to
facilitate students’ internalization (Deci, Eghrari, Patrick, & Leone, 1994; Jang, 2008; Reeve,
Jang, Hardre, & Omura, 2002; Savard, Joussemet, Pelletier, & Mageau, 2013; VansteenkKiste,
Simons, Lens, Sheldon, & Deci, 2004). Recently, researchers propose that more work is needed
to explore the role of the characteristics of the learners in the process of internalization
(Vansteenkiste et al., 2018). In addition to the contextual factors, students bring their own
influential characteristics into the classroom, which explains why people are differentially
healthy, effective, and happy even when they are in the same social context. It is especially
important for college students to learn to deal with these motivational obstacles on their own
because studying is unsupervised most of the time in college.

In the present study, | use SDT as my guiding framework to investigate what students can

do to keep themselves motivated during uninteresting but required academic activities. One
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important individual factor fostering autonomous motivation could be rationale generation.
Compared to externally offered rationales, self-generated rationales are more likely to provoke
perceptions of self-relevance (Vansteenkiste et al., 2018), which tends to foster autonomous
motivation. A number of correlational and experimental studies, within the expectancy-value
theory literature, have indicated that self-generated rationales promote engagement
(Harackiewicz, Canning, Tibbetts, Priniski, & Hyde, 2016), academic performance
(Harackiewicz, et al., 2016; Hulleman & Harackiewicz, 2009; Hulleman, Godes, Hendricks, &
Harackiewicz, 2011), retention (Canning et al., 2018), course interest (Hulleman &
Harackiewicz, 2009; Hulleman et al., 2011), positivity and future career motivation (Brown,
Smith, Thoman, Allen, & Muragishi, 2015). Thus far, rationale generation has only been
investigated as an intervention approach, mostly from the perspective of expectance-value
theory. However, it can also be a personal orientation that reflects differences in people’s
tendency to generate rationales for external demands. There is no existing self-report
questionnaire for measuring this construct. Therefore, one of the tasks of the current work is to
create a scale to measure rationale generation orientation, so researchers will be able to examine
the relations between rationale generation orientation and other constructs.

To my best knowledge, no one has studied the effects of rationale generation, as a
chronic orientation, on autonomous extrinsic motivation. This study aims to investigate the
effects of rationale generation orientation on college students’ autonomous motivation and
academic performance through the lens of SDT. A study focusing on this contributes to a

theoretical understanding of extrinsic motivation and motivational adjustment.
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4.1.1 Extrinsic Motivation and Internalization

According to SDT, there are three types of motivation, which includes amotivation,
extrinsic motivation, and intrinsic motivation. Qualitative differences exist among them.
Individuals with amotivation are not motivated. They have low self-efficacies and do not see
value in completing tasks. Individuals with extrinsic motivation are motivated. It involves a
contingency between the target behavior and some separable consequence desired by the
individual (Deci & Ryan, 2015). The sources of extrinsic motivation can be both internal and
external; however, the behaviors are instrumental. That is, the aims of doing activities are
separable from the action itself. Unlike the instrumental feature of extrinsic motivation, intrinsic
motivation refers to the state of doing an activity out of interest and enjoyment. Individuals with
intrinsic motivation are motivated by the satisfactions of doing activities for their own sake.
Intrinsic motivation represents the optimal type of motivation and leads to the most adaptive
consequences (Koestner & Losier, 2002). However, in order to function effectively within
schools, students will have to get involved in the activities that are not inherently interesting but
are valued by teachers, programs, or societies. When the external environment fails to pique
students’ interests, extrinsic motivation becomes particularly important in driving students to
engage and persist in learning. According to SDT, people have an inherent tendency to integrate
socially-valued regulations that are initially perceived as being external (Koestner & Losier,
2002). We call this process internalization. Researchers have found that in education domain
whether or not students successfully internalize the value of school participation is a more
important predictor of later adaptation than whether they find school activities interesting and
enjoyable (Koestner & Losier, 2002). Successful internalization seems to be an essential capacity

for long-term success in the academic domain.
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Internalization refers to “the process of taking in values, beliefs, or behavioral
regulations from external sources and transforming them into one’s own (Ryan & Deci, 2017,
p.182).” Internalization is not merely compliance but rather an active internal psychological
process through which people actively integrate external regulation into true self-regulation
(Ryan & Deci, 2017). Within SDT, it is viewed in terms of a continuum. The more regulation is
internalized, the more it becomes part of the self. Based on the degrees of internalization success,
there are four regulatory styles: external regulation, introjection, identification, and integration.
These regulatory styles fall along a continuum of internalization that reflects the degree of
autonomy (Deci & Ryan, 2002).

External regulation is on the far left side of the continuum. There is no autonomy in
external regulation. People with external regulation behave because of external contingencies,
such as rewards and punishments, have not been internalized (Deci & Ryan, 2015). The source
of regulation is external. Although external regulation can seduce people into action and achieve
short-term goals, it is often associated with poor maintenance (Ryan & Deci, 2008). Introjection
is at the next level of extrinsic motivation. It refers to a type of extrinsic motivation that people
do activities to avoid guilt and shame, or to please others. With introjection, people partially take
in external contingencies but not fully accepted it as their own (Deci & Ryan, 2015). The source
of motivation is somewhat internal since introjection involves adopting a regulation or value;
however, it is still not fully self-determined because the regulation or value does not become
integrated to a person's holistic self-representation. Introjection behaviors are partially
internalized since these internal feelings are controlled by external factors (e.g., teachers,
parents). The third level of extrinsic motivation is identification. People with identification

behave because they identify with the personal value and importance of the behavior for
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themselves and accept it as their own (Deci & Ryan, 2015). Identification is the first type of
extrinsic motivation that is autonomous. People with identification consciously decide to pursue
certain goals that are important to themselves. The perceived locus of causality becomes internal
to the self since people act out of a belief in personal importance (Ryan & Deci, 2017).
Compared to introjection, identification involves the experience of greater volition and
demonstrates more functional advantages in terms of stability and persistence. In the educational
domain, identification is extremely important. Some researcher found that identification had
even stronger positive effects on students' academic engagement, persistence in school, and
successful adaption than intrinsic motivation did (Koestner & Losier, 2002). The move from
identification to integration occurs when the extrinsic motivation aligns with other aspects of
individuals’ values, goals, needs, and beliefs (Schreiber, 2016). Integration is the most advanced
form of extrinsic motivation. People with integration behave because the behavior is an
expression of who the person is (Deci, Vallerand, Pelletier, & Ryan, 1991). It involves people
having integrated new identifications with other aspects of their own integrated sense of self
(Deci & Ryan, 2015). People with integration act with a full sense of volition and choice.
Internalization is a proactive process through which the students’ learning could become
internal and no longer require external contingencies. For example, if a student realizes that
knowing mathematics is very important for continuing to succeed at more advanced engineering
courses (i.e., the student reach the level of identification), then the student may take another
mathematics course which is not required by his or her program. The student’s learning
motivation becomes more autonomous than it was under external regulation, and the student’s
behavior becomes more stable and more persistent. Numerous studies have demonstrated that

students who have developed more autonomous regulatory styles are more likely to stay in
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school, to achieve, to evidence conceptual understanding, and to be well adjusted than the
students with less autonomous types of motivation (e.g., Kusurkar et al., 2013; Vallerand &

Blssonnette, 1992).

4.1.2 Factors Fostering Internalization

According to SDT, humans seek to satisfy three basic psychological needs: Autonomy,
competence, and relatedness (Deci & Ryan, 1985). Autonomy is experienced when students are
given choices and options about how to perform or present their work. Competence refers to
students’ perceptions of mastery with the content material, while relatedness refers to the degree
to which students feel connected to their instructor as well as other students in the class.
Generally speaking, factors in the social environment that satisfy individuals’ needs for
autonomy, competence, and relatedness will facilitate the internalization of non-intrinsically
motivated behaviors (Ryan & Deci, 2017). People are more likely to adopt attitudes and act in
ways that are endorsed by significant others or social groups if they have or desire connections
with those people or groups (relatedness). Competence is also important because people will fail
to internalize what they observe or are taught unless they can efficaciously enact. The need for
autonomy becomes salient if people want to internalize beyond the level of introjection to the

levels of identification or integration.

Rationale Provision

When people have to do some activities that are not intrinsically motivated, they tend to
experience internal conflicts with their inclinations. In this situation, a meaningful rationale
allows people to understand that external demands can coexist with their inclinations. The

positive effect of rationale provision on internalization had been demonstrated repeatedly (Deci
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et al., 1994; Jang, 2008; Legault, Gutsell, & Inzlicht, 2011; Reeve et al., 2002). One of the
earliest experiments was conducted by Deci and his colleagues (1994). They found that
providing meaningful rationales could effectively promote internalization, as evidenced by the
subsequent self-regulatory behaviors and affective self-reports. Reeve et al. (2002) reexamined
the effect of rationale provision on college students’ internalization with a more academically
authentic task. They asked preservice teachers to learn an uninteresting task and provided them
with different external contingencies. They found the contingency associated with identification
led to more self-determined regulation and more efforts, compared to the ones associated with
external regulation and introjection. Furthermore, to explain the mechanism of the effect of
rationale provision on engagement, they tested a motivational mediation model and found that
identification mediated the relation between rationale provision and effort. A meaningful
rationale reveals the value of an activity and personal benefits, which helps people internalize the
value of the task and promote people to engage volitionally in learning. In extending Reeve et
al.’s (2002) study, Jang (2008) examined three theoretical models to explain why an externally
provided rationale could support college students’ identification during uninteresting learning
activities. The results demonstrated that externally provided rationales can promote both
identification and interest regulation; however, only identification has a significant effect on
students’ engagement.

Not all kinds of rationales work the same. Deci et al. (1994) pointed out that when
rationales are presented in a controlling environment and pressuring way, the internalization
process would stop at the level of introjection rather than more advanced ones. Similarly, in
Reeve et al.’s (2002) study, the rationales associated with external regulation and introjection

failed to facilitate internalization. VVansteenkiste et al. (2018) propose that personalized, learner-
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centered rationales are more effective in fostering autonomous extrinsic motivation in

comparison with general rationales.

Rationale Generation

Since extrinsically motivated activities are often initiated by external conditions or
authorities, self-generated rationales would allow people to view their behaviors in terms of their
values and goals rather than in terms of the imposition. Compared to externally offered
rationales, self-generated rationales are more likely to be personalized and learner-centered. A
number of correlational and experimental studies, within the expectancy-value theory literature,
have indicated that reflecting on the importance or relevance of a task could promote
engagement (Harackiewicz, et al., 2016), academic performance (Harackiewicz et al., 2016;
Hulleman et al., 2011; Hulleman & Harackiewicz, 2009), retention (Canning et al., 2018), course
interest (Hulleman et al., 2011; Hulleman & Harackiewicz, 2009), positivity and future career
motivation (Brown et al., 2015).

Thus far, rationale generation has only been investigated as an intervention approach,
mostly from the perspective of expectance-value theory. However, it can also be a chronic
orientation that reflects differences in people’s tendency to generate rationales for external
demands and inclinations to produce autonomous rationales. For example, if individuals
repeatedly perceive positive associations between autonomous types of rationales and greater
motivation, they are likely to develop a chronic orientation of generating rationales over time.
Such orientation represented in memory can be triggered automatically and applied into various
contexts (Bargh, 1990; Levesque & Pelletier, 2003). In the present research, rationale generation
orientation is defined as people’ tendency to generate rationales for their behaviors and

inclinations to produce autonomous types of rationales, which includes two constructs: rationale
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generation tendency and rationale generation quality. People who score high in rationale
generation orientation would consistently and frequently engage in generating autonomous types
of rationales to motivate themselves. In concordance with Vallerand’s (1997) hierarchical model
of motivation (see also Vallerand & Ratelle, 2002), | propose that rationale generation
orientation is represented within the individual at three hierarchical levels of generality: the
global, the contextual, and the situational levels. To demonstrate the existence and functional
significance of rationale generation orientation, | first created and validated a self-report scale to
measure individuals’ rationale generation orientations at the global level. Then, | examined the
relations between rationale generation orientation and other constructs. Based on the past
research conducted in SDT, I hypothesized that individuals’ global rationale generation
orientations would be associated with SDT-related constructs including basic psychological
needs and self-regulated motivation at the contextual level. Furthermore, according to previous
research in rationale provision (Deci et al., 1994; Reeve et al., 2002), the quality of the rationale
matters more than the quantity of the rationale. Therefore, in the current study, | hypothesized
that rationale generation quality would have a stronger association with the related SDT

constructs than the rationale generation tendency.

Autonomy Orientation

The concept of causality orientation helps to explain why different people are
differentially healthy, effective, and happy even when they are in the same social context (Ryan
& Deci, 2017). According to SDT, causality orientation refers to personality orientations that
reflect differences in the extent to which individuals tend to be self-determined in their ongoing

interactions with their social surrounds.
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Deci and Ryan (1985) proposed three general causality orientations (GCO): the
autonomy orientation, the controlled orientation, and the impersonal orientation. The autonomy
orientation describes the degree to which people orient toward their environments by treating
them as sources of relevant information, as they take interests in both external events and the
accompanying inner experiences. When people are high in autonomy orientation, they tend to
use the identified and integrated styles of regulation. The controlled orientation describes the
degree to which people’s attention and concerns tend to be oriented toward external
contingencies and controls. When people are high in controlled orientation, they tend to use the
external and introjected styles of regulation. Autonomy orientation comprises the tendencies
toward integration, and identification; controlled orientation comprises the tendencies toward
introjection and external regulation.

Causality orientations explain variance in regulatory styles, over and above that explained
by the quality of social contexts. Ryan and Deci (2017) point out that causality orientations could
affect people’s interpretations of external contexts. Compared to a strong controlled-oriented
person, a strong autonomy-oriented person tends to engage in the situations more congruently
and openly and with less defensive responding. In the present research, | used autonomy
orientation to evaluate the convergent validity of the self-developed rationale generation
orientation scale because these two constructs are theoretically related. Through a series of
studies, Weinstein, Przybylski, and Ryan (2012) developed and validated the Index of
Autonomous Functioning (IAF) scale, which provides a measure of dispositional autonomy. It
contains three subscales, namely, Authorship/Self-congruence, Susceptibility to Control, and
Interest-taking. In Weinstein’s et al. (2012) studies, they demonstrated positive associations

between IAF and satisfaction of basic psychological needs, autonomous engagement, and well-
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being. | hypothesized that rationale generation orientation positively correlated with
Authorship/Self-congruence and Interest-taking, and negatively correlated with Susceptibility to

Control.

4.1.3 Overview of the Study

The purpose of the present research is to use SDT as a guiding framework to identify and
examine individual factors that affect students’ autonomous motivation and learning outcomes in
uninteresting but required academic courses. | conducted the present study in two phases. In
phase 1, | developed and validated a new-developed scale to assess students’ rationale generation
orientation. Fifteen items were created to measure two sub-constructs: rationale generation
tendency and rationale generation quality. A series of factor analyses and correlational analyses
were employed to examine the validity and reliability of the scale. In phase 2, | examined the
relations between students’ rationale generation orientations, basic psychological needs,
motivation, and learning outcomes in the context of taking uninteresting but required courses
using structural equation modeling (SEM). Hypothesis 1: Rationale generation tendency and
quality influence whether participants perceive their basic psychological needs are fulfilled. This,
in turn, would affect perceptions of autonomous extrinsic motivation and controlled extrinsic
motivation via facilitating the process of internalization, which then would influence students
learning outcomes, including perceptions of learning satisfactions and perceived transferability.
Hypothesis 2: Rationale generation quality has stronger associations with the related constructs
than rationale generation tendency. The hypothesized SEM model is depicted in Figure 4.1. Two
models were tested: one with basic psychological needs satisfaction and another one with basic

psychological needs frustration.
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Figure 4.1 The hypothesized SEM model.

4.2 Method
4.2.1 Participants

Participants were recruited via email (see Appendix A). A total of 263 undergraduate and
graduate students from a large research-intensive university in the Midwestern United States
responded to the online survey. Forty-four participants completed only part of the survey because
they failed to recall any uninteresting but required academic courses in the past year. Thus, the
analytic dataset for the SEM included 219 students (133 females and 82 males). About 48% of
the participants were between 18 and 20, 36% of the participants were between 21 and 25, and
16% of the participants were 26 or older. Approximate 78% of the participants reported being

White.

4.2.2 Measures
Rationale Generation Orientation Scale (RGOS).

The Rationale Generation Orientation Scale measures people’ tendency to generate
rationales for their learning behaviors and inclinations to produce autonomous types of

rationales. An initial pool of the RGOS consisted of 15 items (see Appendix E). Three items
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were adopted from an existing instrument, enhancement of personal significance, which is a
subscale of the Motivational Regulation Questionnaire (MRQ; Schwinger, Steinmayr, & Spinath,
2009). Twelve items were created by the author based on the conception of rationale generation
orientation, six items for rationale generation tendency and six items for rationale generation
quality. These statements were constructed by referring to the MRQ, the IAF, and the Mindful
Attention Awareness Scale (MAAS; Brown & Ryan, 2003). The RGOS contains two subscales:
tendency (e.g., “l tend to think about reasons for studying while I study.”) and quality (“I tend to
see connections between learning and my professional goals.”). The RGOS uses a 5-point Likert
scale ranging from 1(“rarely”) to 5 (“very often”). The validity and reliability of the RGOS were

demonstrated in the present study.

The Index of Autonomous Functioning (1AF).

The IAF (Weinstein et al., 2012) is a measure of dispositional autonomy. It contains three
subscales, namely, Authorship/Self-congruence (e.g., “My decisions represent my most
important values and feelings”), Susceptibility to Control (e.g., “I do things in order to avoid
feeling badly about myself”), and Interest-taking (e.g., “I often reflect on why I react the way I
do”). Each subscale includes five items rated on a 5-point Likert scale ranging from 1 (“not at all
true”) to 5 (“completely true”). The internal reliabilities were satisfactory for all subscales, o =
.85 for Authorship/Self-congruence, o = .90 for Interest-taking, and a.= .77 for Susceptibility to

Control in the present study. The items of IAF are shown in Appendix F.

Basic Psychological Needs.

The Basic Psychological Need Satisfaction and Frustration Scale (BPNSFP; Chen et al.,

2015) was used as a measure of students’ satisfaction and frustration of autonomy, competence,
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and relatedness. The BPNSFP contains 24 items which correspond to six subscales: autonomy
satisfaction (e.g., I feel a sense of choice and freedom in the things I undertake.”), autonomy
frustration (e.g., “I feel forced to do many things I wouldn’t choose to do.”), competence
satisfaction (e.g., “I feel confident that I can do things well.””), competence frustration (e.g., “I
have serious doubts about whether I can do things well.”), relatedness satisfaction (e.g., “I feel
that the people I care about also care about me.”), and relatedness frustration (e.g., “I feel
excluded from the group I want to belong to.”). The validity and reliability of the scale have been
supported by Chen et al.’s (2015) work. Each subscale is comprised of four items. Students
respond to the questions on a five-point Likert scale from 1 (“not true at all”’) to 5 (“completely
true”). The internal reliabilities were satisfactory in the present study, although autonomy
satisfaction was a bit low, a = .69 for autonomy satisfaction, a = .76 for autonomy frustration, a
= .90 for competence satisfaction, a = .81 for competence frustration, oo = .85 for relatedness
satisfaction, and o = .72 for relatedness frustration. All items of BPNSFP are shown in Appendix

G.

Situational Motivation Scale (SIMS).

Participants’ perceptions of their reasons for engaging in uninteresting but required
academic courses were measured using a modified version of SIMS (Guay, Vallerand, &
Blanchard, 2000; Levesque-Bristol, Knapp, & Fisher, 2010; see Appendix H). The scale includes
18 items, all of which use a 7-point Likert scale ranging from 1 (“strongly disagree”) to 7
(“strongly agree”). Within the SIMS, there are six subscales, which measure the six types of
motivation proposed by Deci and Ryan (1985, 2000). Each subscale is comprised of three items
per subscale: intrinsic motivation (e.g., “Because I really enjoy it”), integration (e.g., “Because

learning all I can about academic work is really essential for me”), identification (e.g., “Because
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it allows me to develop skills that are important to me”), introjection (e.g., “Because I would feel
bad if I didn’t”), external motivation (e.g., “Because I feel I have to”’), and amotivation (e.g.,
“Because I don’t know. | have the impression I’m wasting my time”). Only the four types of
extrinsic motivation were included in the study. Internal consistency was acceptable for all
subscales, although external regulation was a bit low: integration (o = .86), identification (o =
.79), introjection (a = .87), and external regulation (a = .64). An overall level of autonomous
motivation was calculated by averaging integration and identification, while an overall level of

controlled motivation was calculated by averaging introjection and external regulation.

Perceived Knowledge Transferability Scale (PKTS).

Student perceptions of how relevant the knowledge learned in the target course will be
for future courses and their career paths were measured using the PKTS (Levesque-Bristol,
Richards, Zissimopoulos, Wang, & Yu, under review). The PKTS includes eight statements, all
of which used a 7-point Likert scale ranging from 1 (“strongly disagree”) to 7 (“strongly agree”).
Two examples of statements from the PKTS are “I understand how I will use the information
learned in this class in my professional life” and “I feel confident in my ability to apply the
course material in other classes that I have.” Internal consistency coefficient of the PKTS in this

study was high (a =.92). The items are shown in Appendix I.

Perceived Learning Satisfaction.

Students’ perceptions of learning satisfaction were assessed using the Perceived Learning
Satisfaction Scale (Kim, Kwon, & Cho, 2011). It is composed of seven items, which are from
two separate subscales, including perceived learning achievement and class satisfaction. The

erceived learning achievement scale measures how students perceive their learning (e.g., “I feel
p g(e.g
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that this course served my needs well,” Sun, Tsai, Finger, Chen, & Yeh, 2008, p.1199). The class
satisfaction scale measures how satisfied students are with the course (e.g., “I would like to
recommend this course to others,” Eom, Wen, & Ashill, 2006, Sun et al., 2008, p. 233). All items
were modified to be fit into this study in terms of language and assessed using a five-point Likert
scale, ranging from 1 (“strongly disagree”) to 5 (“strongly agree”). The Perceived Learning
Satisfaction Scale showed high internal reliability (o. = .92). The full modified scale is presented

in Appendix J.

4.2.3 Procedures

This study was conducted solely online using the Qualtrics survey software, which took
about 10-15 minutes. The Office of the Registrar sent a recruitment email to students who were
enrolled as full-time students at a large Midwest university in the 2019 spring semester.
Participation was voluntary. Participants went to the online Qualtrics survey link and took the
survey, which consisted of 81 items from the aforementioned assessments. Participants were first
asked to complete the RGOS and the IAF. Then, they were asked about whether they have prior
experiences (less than 1 year) in participating in uninteresting but required courses? If the
participants failed to recall such experiences, then they were directed to the end of the survey.
Participants who were able to recall such experiences were asked to select one recent

uninteresting but required course and respond to all the remaining items regarding that course.

4.2.4 Data Analysis

Data analysis involved two stages. First, | identified and validated the structure of the
RGOS with exploratory factor analysis (EFA), and confirmatory factor analysis (CFA). To

address this question, the dataset was randomly split into two pieces: the calibration dataset (n =
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131), and the confirmation dataset (n = 132). An EFA using SPSS 25.0 was conducted on the
calibration dataset to identify an underlying factor structure for the initial RGOS items. Then, a
CFA using LISREL 8.80 (Joreskog & Sdrbom, 2006) was conducted on the confirmation dataset
to examine the reliability and validity of the factor structure emerging from the EFA. To examine
the convergent validity of RGOS, | tested the correlations between RGOS and IAF. Based on the
SDT, these two constructs should be positively correlated. Before testing the SEM model, |
investigated the associations between RGOS and whether the students were able to recall
uninteresting but required learning experiences using cross-tabulation chi-square tests. A
significant result indicates that these two variables were correlated.

In the second stage, the hypothesized model (see Figure 4.1) was examined with
structural equation modeling (SEM). The following commonly used goodness-of-fit indices were
examined to evaluate model fit in the CFA and SEM: the root mean square error of
approximation (RMSEA), the non-normed fit index (NNFI), the incremental fit index (IFl), and
the comparative fit index (CFI). The NNFI, IFI, and CFI values range from 0 to 1, and values
above .90 are indicative of acceptable fit. RMSEA value also ranges between 0 and 1, but values
closer to 0 are indicative of a better fitting model. Values below .08 indicate a good fitting model
(Hu & Bentler, 1999). A significant factor loading, as determined by a standardized coefficient
of .30 or above, indicates that the item is a good measure of the underlying factor (Hatcher,

1994).

4.3 Results
4.3.1 Results of Exploratory Factor Analysis

The EFA was performed on the randomly selected calibration dataset. The Kaiser-Meyer-

Olkin (KMO) sampling adequacy was .88. A value closer to one indicates that patterns of
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correlations are relatively compact. Bartlett’s test of sphericity was significant at the .001 level,
which indicated the correlation matrix was not an identity matrix. KMO index and the result of
Bartlett’s test of sphericity demonstrated that the dataset was appropriate for conducting an EFA.
The bivariate correlation matrix among the items is shown in Table 4.1. Most of the correlation
coefficients were between moderate (.30) to large (.60) and all of them were significant at the .01
level, which indicated the factorability of the RGOS. | used the principle axis factoring method
to extract the factors. A direct Oblimin rotation was specified to rotate the factors since |
presumed the factors should be correlated. The number of factors extracted was determined
based on the eigenvalues and theoretical interpretations. | expected to have a two-factor solution
because the RGOS incorporates two constructs: rationale generation tendency and rationale
generation quality.

Pattern matrix coefficients, means, standard deviations, and initial communalities are
presented in Table 4.2. Loadings in bold were values above .30. In line with my prediction, two
factors were extracted with eigenvalues greater than one. The first factor had an extracted
eigenvalue of 6.02 and explained 40.16% of the variance. It contained items that describe
rationale generation quality. The Cronbach’s alpha for the first factor was .86. The second factor
captured the rationale generation tendency, which had an extracted eigenvalue of 1.49 and
accounted for an additional 9.95% of the variance. The Cronbach’s alpha for the second factor
was .90. The correlation coefficient between the two factors was .50. These results indicated that
the proposed two-factor structure provided a clear model for explaining the relationships among

the items.
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Table 4.1

The Correlation Matrix Between the RGOS ltems

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Item1l -
ltem2 .59 -
Iltem3 .57 .62 -
ltem4 .47 54 .68 -
ltem5 .33 40 37 37 -
ltem6 .54 5l .55 52 37 -
ltem?7 .16 27 32 .28 27 22 -
tem8 .16 40 34 37 17 23 43 -
ltem9 .31 A7 44 45 .50 40 44 48 -
Item 10 .25 43 48 44 .30 37 .50 48 57 -
ltem11 .21 42 .38 34 .26 24 50 42 .50 .68 -
ltem 12 .16 41 .36 40 .25 22 52 51 52 61 74 -
ltem 13 .24 32 32 39 22 27 A7 45 49 54 52 57 -
Item 14 .23 .38 .38 A7 .18 34 A7 .56 45 49 44 .53 .67 -
ltem15 .24 .38 37 .38 27 .25 37 45 44 44 45 49 48 .50 -




€6

Table 4.2

Results of the Exploratory Factor Analysis

Item F1 F2 Mean  SD h?

I try to bring more value to learning. .89 -13  3.39 112 71
I consider a way to make learning more relevant. a7 -04  3.26 1.10 .68
When | study, I look for a way to make it meaningful. 74 .05 3.37 1.19 .60
I look for connections between learning tasks and my life. 74 .06 3.66 1.09 .63
I try to make whatever | am learning as useful as possible. .66 -03 361 1.10 43
I tend to see connections between learning and my professional goals. .65 -03 3.70 1.04 44
| strive to relate the learning tasks to my goals. .63 10 3.59 116 .61
I try to establish relations between work and my personal interests. .59 .08 3.66 112 41
I tend to think about the meaning of things | do. 57 24 3.76 1.06 .59
I tend to think about reasons for studying while | study. -15 81 2.76 115 .53
| pay attention to my reasons for studying. A1 71 2.95 1.14 59
| frequently take time to think about why | study. -.09 68 2.53 113 .38
When | learn something, | think about the reasons for studying it. 19 .62 3.01 1.09 .55
I strive to think about my purpose for studying. 19 .61 3.02 131 .56
I look for reasons before I do a thing. A7 40 3.48 122 40




4.3.2 Results of Confirmatory Factor Analysis

Based on the EFA result, a two-factor model was specified, and a CFA was conducted on
the confirmation dataset. Results of the CFA indicated that the model fit was good, y2 (89) =
166.35, p < .001, RMSEA = .08, NNFI = .97, IFI = .97, CFI = .97. While the ¥ test was
significant, this test is very sensitive, especially when the sample size is large, and a significant
2 statistic is expected in most CFA models (Brown, 2006). The t-values for the factor loadings
ranged from 7.32 to 11.75, indicating that they were significant at p <.001 (Hatcher, 1994). The
completely standardized factor loadings were strong and ranged from .49 to .83. In sum, the
results of the CFA indicated a good fit between the proposed two-factor model and the observed

data. The completely standardized solution for the CFA is depicted in Figure 4.2.
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4.3.3 Convergent Validity of RGOS

According to the literature, RGOS, as a measure of people’s tendency to generate
rationales and inclinations to produce autonomous rationales, is expected to associate with IAF, a
measure of dispositional autonomy. Therefore, correlation coefficients between the RGOS and
IAF were calculated to assess the convergent validity of RGOS. Overall, rationale generation
orientation was positively correlated with autonomy disposition (r = .43, p <.001). The
correlation coefficients among the subscales are displayed in Table 4.3. These results provide
further evidence in support of the validity of the RGOS.

Table 4.3

Correlation Coefficients Between the Subscales of RGOS and IAF (N = 263)

1 2 3 4 5
1. RG-tendency -
2. RG-quality S7** -
3. IAF-self-congruence 25** 37** -
4. | AF-susceptibility to control 11 -.05 -.14* -
5. IAF-interest-taking 43** .35** A7** 22%*

4.3.4 Relations between Rationale Generation Tendency, Rationale Generation Quality,
and Uninteresting Learning Experiences

Before testing the SEM model, | conducted a cross-tabulation Chi-square analysis to
explore the associations between rationale generation tendency (RGT), rationale generation
quality (RGQ), and students’ uninteresting learning experiences. The two continuous variables,
RGT and RGQ, were transformed into two categorical variables using the following rule. First, |
computed the Z scores for RGT and RGQ. Participants who had RGT Z scores greater than 0.5
were coded as the high RGT group while participants who had RGT Z scores less than -0.5 were

coded as the low RGT group. The same rule was applied to RGQ. The results of cross-tabulation
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analyses indicated that both RGT (3% = 4.64, p = .031) and RGQ (y* = 11.36, p = .001) were
associated with students’ uninteresting learning experience. According to the Table 4.4, 25% of
the participants in the high RGT group reported that they did not have uninteresting but required
courses in the past year, while 12% of the participants in the low RGT group reported not having
such experiences. According to the Table 4.5, 30% of the participants in the high RGQ group
reported that they did not have uninteresting but required courses in the past year, while only 9%
of the participants in the low RGQ group reported not having such experiences. Compared to
RGT, RGQ had a stronger association with uninteresting learning experience.

Table 4.4

The Cross-tabulation Table for the RGT

RGT
Low High Total
Do you have prior experience (less than 1 year) in Yes 72 62 134
participating in uninteresting but required courses? No 10 21 31

Total 82 83 165

Table 4.5

The Cross-tabulation Table for the RGQ

RGQ
Low High Total
Do you have prior experience (less than 1 year) in Yes 77 61 138
participating in uninteresting but required courses? No 8 26 34

Total 85 87 172

4.3.5 Testing the Hypothesized SDT Model

Table 4.6 presents the means, standard deviations, and correlations for all constructs
included in the hypothesized model. Rationale generation tendency had a moderate positive
correlation with rationale generation quality; however, it had weak or no correlation with other

variables of interest. Rationale generation quality was positively correlated with autonomy
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satisfaction, competence satisfaction, and autonomous motivation, and was negatively correlated
with competence frustration and relatedness frustration. The correlations among basic
psychological needs, motivation, and learning outcomes were in the predicted direction, and
most of them were significant. The correlation coefficient matrix indicated that the data was

appropriate for running SEM. | then moved on to test the hypothesized model.
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Table 4.6

Means, Standard Deviations, and Correlation Coefficients for all Variables Included in Hypothesized Models (n = 219)

RGT RGQ AS CS RS AF CF RF AM CM PKT PL

RGT - 58" .02 11 -.02 .06 -.03 -.04 12 .06 .00 -.10
RGQ - 14" 16" .04 -.10 12" -14" 16" .02 10 -.04
AS - 527 427 -5 347 .31 337 -117 24" 29"
CS - 31" -28" -68"  -31" 15" -15" 26" 18"
RS - -26  -17" -50" .18” -.04 11 A7
AF - 417 437 -237" 227 -18™  -29™
CF - 48" -.07 22" -15" -12"
RF - -11 15" -13" -12"
AM - 14" 56" 53"
CM - -19™  -29™
PKT - 66"
PL -
Mean  2.90 3.42 2.97 3.64 3.70 3.50 2.84 2.22 3.04 4.32 3.50 2.63
SD 0.89 0.83 0.90 1.00 0.94 0.98 1.09 0.86 1.36 0.95 1.47 1.32

Note: RGT represents rationale generation tendency, RGQ represents rationale generation quality, AS represents autonomy

satisfaction, CS represents competence satisfaction, RS represents relatedness satisfaction, AF represents autonomy frustration, CF
represents competence frustration, RF represents relatedness frustration, AM represents autonomous motivation, CM represents
controlled motivation, PKT represents perceived knowledge transferability, and PL represents perceived learning satisfaction.



Because need satisfaction and need frustration constitute different constructs relating
distinctively to motivation and learning outcomes (Haerens, Aelterman, Vansteenkiste, Soenens,
& Petegem, 2015; Wang, Hsu et al., 2019), | tested two SEM models separately, one with need
satisfaction constructs (Model 1) and another with need frustration constructs (Model 2). The test
of Model 1 indicated that it was a good fit to the data. y* (306) = 641.46, p < .001, RMSEA =
.07, NNFI = .90, IFI = .91, CFI = .91. All of the factor loadings in the measurement model were
significant at the p = .001 level, with associated t-values ranging from 8.60 to 18.53. Figure 4.3
displays the model with standardized path coefficients. Rationale generation quality positively
predicted autonomy satisfaction and competence satisfaction, which in turn, was associated with
autonomous motivation and perceived learning outcomes. Rationale generation tendency failed

to predict needs satisfaction.

Perceived
learning
satisfaction

Autonomous
motivation

16,

017 motivation
.13“\\‘ "\ _;’ =07
& Relatedness 03 transferability

Figure 4.3. Model 1 with standardized path coefficients. Lines in dash represent non-significant
paths.

The test of Model 2 indicated that it was a good fit to the data. ¥* (306) = 636.55, p <
.001, RMSEA = .07, NNFI = .89, IFI = .91, CFI = .91. All of the factor loadings in the
measurement model were significant at the p = .001 level, with associated t-values ranging from

7.08 to 18.61. Figure 4.4 displays the model with standardized path coefficients. Rationale

100



generation quality negatively predicted autonomy frustration, competence frustration and
relatedness frustration, which in turn, was associated with autonomous and controlled
motivation, and perceived learning outcomes. Rationale generation tendency positively predicted
autonomy frustration, which was somewhat surprising. Two possible explanations for this

unexpected finding were discussed in the following section.
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Figure 4.4 Model 2 with standardized path coefficients. Lines in dash represent non-significant
paths.

4.4 Discussion

Study 1 examined the role of rationale generation orientation played in students’
motivation and learning in the context of taking uninteresting but required academic courses. To
answer the question, | first developed and validated a self-report scale, RGOS, via a series of
factor analyses and correlation analysis. Then, | explored the relations between rationale
generation orientation and students’ uninteresting learning experiences. Participants who had
lower scores on RGT and RGQ were more likely to report that they had uninteresting but
required courses in the past year than participants who scored higher. This result suggests that
rationale generation orientation might help students view uninteresting but required learning

activities more positively. Next, | tested the hypothesized SEM model. The findings partially
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supported the hypothesized model. Rationale generation quality positively predicted needs
satisfaction and negatively predicted needs frustration, which in turn was associated with
autonomous motivation, controlled motivation, and perceived learning outcomes. However, the
expected influences of rationale generation tendency in basic psychological needs were not
supported.

The result of the SEMs showed that rationale generation quality positively predicted
autonomy satisfaction (p = .29), competence satisfaction (B =.21), and negatively predicted
autonomy frustration (B = -.36), competence frustration (p = -.29), and relatedness frustration (3
=-.30). This result is in line with those of previous studies in rationale provision (Deci et al.,
1994; Legault et al., 2011; Reeve et al., 2002). Previous research demonstrated that when
external contexts are controlling, rationales tend to foster controlled motivation, whereas when
the contexts are autonomy-supportive, rationales tend to lead to autonomous motivation.
Consistent with the literature, this research found that students who reported being able to bring
value to learning and make learning more relevant tended to perceive needs satisfaction and
show autonomous motivation. Extending prior work on needs satisfaction (Deci et al., 1994;
Reeve et al., 2002), Study 1 examined the relation between rationale generation and needs
frustration. As | expected, rationale generation quality negatively predicted autonomy frustration,
competence frustration, and relatedness frustration, which indicated that rationale generation
quality could protect people against feeling frustrated when engaging in uninteresting but
required academic courses.

However, the expected influences of rationale generation tendency in basic psychological
needs were not supported. Rationale generation tendency was not associated with most basic

psychological needs constructs and had an unexpected association with autonomy frustration (
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=.32). One possible interpretation of the unexpected finding concerns the high correlation
between rationale generation tendency and rationale generation quality that resulted in
suppression effects in the SEM (Tabachnik & Fidell, 2012). Another plausible interpretation
concerns the research context. In the current research, I only investigated people’s uninteresting
but required learning experiences. People with high rationale generation tendency might perceive
strong feelings of frustration when they fail to come up with meaningful reasons to act.
However, it does not mean that rationale generation tendency is undesired. In both factor
analyses and SEM analyses, | found a strong positive correlation between rationale generation
tendency and rationale generation quality. It aligns with my presumption that the more people
reflect on the reasons, the more likely people can come up with meaningful reasons. However,
this cannot be answered in the present study. More experimental manipulation research is needed
to test the causal effect. One conclusion | can make from these findings is rationale generation
quality plays a more important role than rationale generation tendency. Hypothesis 2 was
supported by the findings.

In addition to investigating the effects of rationale generation orientation on motivation
and learning, 1 also tested the classical SDT model, the Needs-Motives-Outcomes model (see
Figure 4.1), in a context of taking uninteresting but required academic courses. It is interesting to
note that autonomy plays a dominant role in predicting autonomous motivation and controlled
motivation. Autonomy satisfaction was the sole factor predicting autonomous motivation, and
autonomy frustration was the only factor predicting both autonomous motivation and controlled
motivation. This finding has not previously been described. Several SDT studies focusing on
higher education have found that competence has a dominant contribution to students’ self-

determined motivation (Hsu, Wang, & Levesque-Bristol, 2019; Levesque-Bristol et al., 2010;
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Levesque-Bristol, Richards et al., under review). In contrast to those findings, autonomy plays a
critical role in autonomous motivation and controlled motivation in the current study. This
inconsistency may be due to the differences in research contexts. Classic tests in SDT (e.g., Deci
& Ryan, 2000; Ryan & Deci, 2017) have highlighted the finding that some needs are more
salient in certain situations. Previous research examines students’ general learning experiences in
higher education (e.g., Hsu et al., 2019; Levesque-Bristol, Richards et al., under review),
whereas in the current research, | only focus on the experiences regarding uninteresting but
required academic courses, in which students generally perceive little autonomy. When taking
uninteresting but required academic courses, students are mainly being deprived of autonomy.
Therefore, autonomy becomes more salient in such situation. Wolters (1998) has documented a
similar finding regarding motivational strategies. In that study, Wolters (1998) examined
motivational strategies across various learning situations, including irrelevant tasks, difficult
tasks, and boring tasks, and found that when faced with boring course material, students were
more likely to adopt interest-related strategies to maintain their efforts. It is possible to
hypothesize that the significance of basic psychological needs is somewhat influenced by the
scarcities of the needs. The more deficient in a need, the more important the need is. Another
possible explanation for the dominant role of autonomy is that autonomy might be primed during
Study 1 where participants were oriented to recall uninteresting but required courses and asked to
complete the basic psychological needs and motivation surveys regarding such experiences.
Participants were likely to focus more on the causes of their behaviors than the performance. The
priming effect has been found in previous studies (e.g., Levesque & Pelletier, 2003). Further

work is required to investigate these interpretations.
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The present study contributes to a theoretical understanding of extrinsic motivation and
internalization. First, this research provides new evidence about the role of the characteristics of
the learners in the process of internalization. | demonstrated that rationale generation orientation,
especially rationale generation quality, was associated with basic psychological needs
satisfaction and frustration, which in turn, was correlated with autonomous motivation,
controlled motivation, and perceived learning outcomes. This finding explains why students are
differentially motivated even when they sit in the same classroom and study with the same
teacher. Students who are able to bring value to learning and make learning more relevant tend to
perceive more satisfaction and less frustration in basic psychological needs, compared to
students who fail to do so. A next step in line with the current research is to investigate the
antecedents of college students’ rationale generation orientations. In concordance with past
research in Auto-Motive Model (Bargh, 1990; Levesque & Pelletier) and with SDT, | propose
that individuals’ prior experiences in receiving or generating rationales and perceptions of
autonomy, competence and relatedness may affect the development of rationale generation
orientation. Further analyses of the factors associated with rationale generation orientation may
provide information for intervention efforts. A note of caution is due here since the bivariate
correlations between SDT-related constructs and rationale generation tendency and quality were
relatively small. It may be that in the current study rationale generation orientation was measured
at the global level whereas the SDT-related constructs were measured at the contextual level.
Stronger correlations between the constructs are expected if measured at the same level. Second,
the creation and validation of the rationale generation orientation scale is an important step
forward for research investigating rationale generation. Prior to this study it was difficult to

investigate the relations between rationale generation and other constructs. Third, this
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dissertation has gone some way towards enhancing our understanding of students’ experiences in
learning uninteresting but required tasks from the perspective of SDT. According to the SDT,
autonomous motivation and controlled motivation should be negatively correlated. However, |
found a small positive correlation (r = .14) between them in the current study. Before
suggestions are introduced, | suggest that more studies should be carried out on examining the
functions of different types of motivation in uninteresting but required learning contexts.

Even though this current work is the first of its kind to test the effects of rationale
generation orientation on college students’ autonomous motivation in the context of doing
uninteresting but required academic activities, there are some limitations worth discussing. First,
| used half of the dataset to run EFA and another half to run CFA, which is not an ideal approach
to validate a scale. Although I believe it is acceptable as the focus of my study is to examine the
relations among all variables not to develop a scale, more data is needed to test the viability of
the findings. Second, | only obtained one-time self-report data to investigate the relations
between rationale generation orientation and other constructs. Thus, the correlational results
cannot demonstrate causal relations among the variables. Future research may use experiment
and other methods to replicate the current findings. Third, participants in this research were
recruited from only one institution in the American Midwest. This has potential implications for
generalizing the results to students of other institutions with backgrounds dissimilar to the one in

the present study.

4.5 Conclusion

The present research extends SDT work on internalization by exploring the role of the
characteristics of the learners in the process of internalization. A self-report scale was created

and validated via a series of factor analyses and correlational analyses to assess students’
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rationale generation orientation. Rationale generation orientation was found to be associated with
students’ uninteresting but required learning experiences. The SEM results revealed that
rationale generation orientation, including rationale generation tendency and rationale generation
quality, is one learner-related factor influencing basic psychological needs, motivation, and
learning outcomes. Rationale generation quality plays a more important role than rationale

generation tendency.
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CHAPTER 5: MANUSCRIPT 2-STUDY 2 AND STUDY 3

This chapter is written based on Study 2 and Study 3.

Title: Effects of Rationale Generation on Motivation and Learning during Uninteresting but

Required Academic Activities

5.1 Introduction

In the real-world of school-related tasks, a lot of academic activities that students are
asked to do are not fun. To function effectively at school, students have to participate in activities
that are not enjoyable to them but are valued by the authorities. The theory of self-determination
(SDT; Deci & Ryan, 2000) provides a useful account of how to move students’ motivation from
unwillingness, to passive compliance, and to active personal commitment. Though sometimes
undesirable, extrinsic motivation plays a critical role in driving students to engage in activities
that are not inherently interesting. The organismic integration theory (OIT), a sub-theory of SDT,
addresses the topic of extrinsic motivation by introducing the concept of internalization, which
refers to the internal psychological process that people integrate socially-valued regulations that
are initially perceived as being external and transform them into their own (Koestner & Losier,
2002; Ryan & Deci, 2017). Although it is a natural growth process, internalization can be
facilitated by various social and personal factors. Studies over the past two decades have
provided important evidence in terms of what teachers could do to facilitate students’
internalization and promote autonomous types of motivation (Deci, Eghrari, Patrick, & Leone,
1994; Jang, 2008; Reeve, Jang, Hardre, & Omura, 2002; Savard, Joussemet, Pelletier, &

Mageau, 2013; Vansteenkiste, Simons, Lens, Sheldon, & Deci, 2004).
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Even though the educational researchers and practitioners have put in much effort to
design interesting learning activities and to create autonomy-supportive learning environments,
students may differ in the extent to which they find the activities interesting and perceive the
environments as autonomy-supportive (Ryan & Deci, 2017). Recently, researchers propose that
more work is needed to explore the role of the characteristics of the learners in the process of
internalization (Vansteenkiste et al., 2018), which helps understand why students are
differentially motivated despite sitting in the same classroom. In the present research, |1 use SDT
as my guiding framework to investigate the effects of rationale generation on students’

motivation and learning during uninteresting but required activities.

5.1.1 Extrinsic Motivation

According to SDT, there are three types of motivation, which includes amotivation,
extrinsic motivation, and intrinsic motivation. Extrinsic motivation involves a contingency
between the target behavior and some separable consequence desired by the individual (Deci &
Ryan, 2015). The sources of extrinsic motivation can be both internal and external; however, the
behaviors are instrumental. That is, the aims of doing activities are separable from the action
itself. Among the three types of motivation, extrinsic motivation is the one associated with
uninteresting but required learning experiences. According to SDT, people have an inherent
tendency to integrate socially-valued regulations that are initially perceived as being external
(Koestner & Losier, 2002). We call this process internalization, which is viewed in terms of a
continuum. Based on the degrees of internalization success, there are four regulatory styles:
external regulation, introjection, identification, and integration (Deci & Ryan, 2002).

People with external regulation behave because of external contingencies, such as

rewards and punishments, have not been internalized (Deci & Ryan, 2015). The source of
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regulation is external. Although external regulation can seduce people into action and achieve
short-term goals, it is often associated with poor maintenance (Ryan & Deci, 2008). Introjection
refers to a type of extrinsic motivation that people do activities to avoid guilt and shame, or to
please others. With introjection, people partially take in external contingencies but not fully
accepted it as their own (Deci & Ryan, 2015). The source of motivation is somewhat internal
since introjection involves adopting a regulation or value; however, it is still not fully self-
determined because the regulation or value does not become integrated to a person’s holistic self-
representation. People with identification behave because they identify with the personal value
and importance of the behavior for themselves and accept it as their own (Deci & Ryan, 2015).
Identification is the first type of extrinsic motivation that is autonomous. People with
identification consciously decide to pursue certain goals that are important to themselves. The
perceived locus of causality becomes internal to the self since people act out of a belief in
personal importance (Ryan & Deci, 2017). In the educational domain, identification is extremely
important. Some researcher found that identification had even stronger positive effects on
students’ academic engagement, persistence in school, and successful adaption than intrinsic
motivation did (Koestner & Losier, 2002). The move from identification to integration occurs
when the extrinsic motivation aligns with other aspects of individuals’ values, goals, needs, and
beliefs (Schreiber, 2016). Integration is the most autonomous form of extrinsic motivation.
People with integration behave because the behavior is an expression of who the person is (Deci,
Vallerand, Pelletier, & Ryan, 1991). It involves people having integrated new identifications
with other aspects of their own integrated sense of self (Deci & Ryan, 2015). People with

integration act with a full sense of volition and choice.
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5.1.2 Rationale Generation

Previous research has repeatedly demonstrated the positive effects of rationale provision
on motivation, affection, and engagement (Deci et al., 1994; Jang, 2008; Legault, Gutsell, &
Inzlicht, 2011; Reeve et al., 2002). Compared to externally offered rationales, self-generated
rationales are more likely to provoke perceptions of self-relevance (Vansteenkiste et al., 2018),
which tends to foster autonomous motivation. A number of correlational and experimental
studies, within the expectancy-value theory literature, have documented the positive effects of
rationale generation on engagement (Harackiewicz, Canning, Tibbetts, Priniski, & Hyde, 2016),
academic performance (Harackiewicz, et al., 2016; Hulleman & Harackiewicz, 2009; Hulleman,
Godes, Hendricks, & Harackiewicz, 2011), retention (Canning et al., 2018), course interest
(Hulleman & Harackiewicz, 2009; Hulleman et al., 2011), positivity and future career motivation
(Brown, Smith, Thoman, Allen, & Muragishi, 2015). In those studies, the intervention is
manipulated through a writing task in which participants are asked to explain either how the
learning materials are relevant to their lives or why the learning tasks are important or useful to
them. Although many positive outcomes have been found through those interventions, a problem
with this kind of intervention is that participants are restricted to generating a specific type of
rationale, which is the utility-value of learning. It is possible that participants may perceive such
interventions as controlling, especially in the contexts of uninteresting but required learning.
Studies within SDT have found that externally provided rationales, when communicated in a
controlling way, failed to promote motivation and learning (Deci et al., 1994; Reeve et al., 2002).
In addition, researchers under the guidance of the expectancy-value theory barely associate
learners’ self-generated rationales with their types of motivation, let alone different types of

extrinsic motivation.
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Thus far, there has been little discussion about the effects of rationale generation from the
perspective of SDT. In a recent experimental study, Davis, Kelly, Kim, Tang, and Hicks (2016)
investigated whether self-generated rationales could foster more sense of meaning, as well as
more integrated motivation for engaging in goal-relevant behaviors. In their studies, they used
the approach of motivation-oriented reflections to prompt students to generate rationales for their
academic goals. Specifically, they randomly assigned participants to think about a specific
academic goal in either a motivation-oriented manner (i.e., why do you pursue that goal?) or
strategy-oriented manner (i.e., how do you pursue that goal?) and assessed their self-concordance
and motivation. They found that participants who did the motivation-oriented reflections
reported greater self-concordance and motivation relative to those who did the strategy-oriented
reflection. Their findings supported the idea that reflecting on “why” one pursues a goal and
generating rationales for pursuing that goal can enhance self-congruent and induce more
motivation. Davis et al. (2016) claim that a motivation-oriented reflection on academic goals can
enhance perceived meaningfulness. Furthermore, the perceived meaningfulness of goals can
make the students feel more self-concordant, which in turn, lead to more motivation.

Although Davis et al. (2016) took the first step in studying the role of rationale generation
using the lens of SDT, the research context was different from the current one. In their
experiments, participants generated rationales for academic goals, whereas the current research
focuses on an uninteresting but required academic activity. Furthermore, Davis et al. (2016) did
not differentiate between different types of rationales. Theoretically, there should be four types
of rationales corresponding to the four types of extrinsic motivation (Reeve et al., 2002).
Reflecting on the purpose of doing a task and generating rationales may increase the chances of

recognizing the importance of the task, but not necessarily the case. For example, an engineering
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student takes a calculus course because it is required by his or her program. When he/she is
asked to generate rationales for attending the classes, he/she might generate various rationales,
from “fulfilling the attendance requirement” to “preparing for advanced engineering courses.” |
argue that students who generate autonomous types of rationales are more likely to develop
autonomous types of extrinsic motivation in comparison with those who generate controlled
types of rationales. Rationale generation may have positive effects on autonomous motivation
because having opportunities to reflect and generate rationales for required activities tend to
increase the likelihood of generating high-quality rationales that associated with integration and
identification. So far, little is known about the effects of rationale generation intervention on
different types of extrinsic motivation, let alone the influences of types of rationales. The current
investigation aims to provide empirical evidence for the causal effects of rationale generation on
autonomous motivation and academic performance during uninteresting but required learning

activities.

5.1.3 Autonomous Motivation and Learning Outcomes

In SDT, abundant research has demonstrated that students who have developed more
autonomous types of motivation are more likely to achieve (Grolnick & Ryan, 1989; Kusurkar,
Ten Cate, Vos, Westers, & Croiset, 2013; Taylor et al., 2014), to evidence conceptual
understanding (Vansteenkiste, Simons, Lens, Soenens, & Matos, 2005), and to adjust (Grolnick
& Ryan, 1989; Kusurkar et al., 2013), compared to their peers. However, a lack of evidence on
the relations between autonomous motivation and students’ learning outcomes has also been
reported in higher education contexts, especially when learning outcomes are measured by
course grade and GPA (e.g., Conti, 2000; Wang, Hsu et al., 2019). According to SDT,

autonomous types of motivation have stronger predictive power to explain difficult or complex
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actions (Ryan & Deci, 2017). Recent research suggests that transfer of learning, as a prototype of
deep understanding and application, can be a more effective indicator in examining the effects of
autonomous motivation on learning (Hsu et al., 2019; Wang, Hsu et al., 2019). In the current
work, transfer of learning is defined as the capability of applying prior knowledge and skills in a
new situation (Belenky & Nokes-Malach, 2012; Bransford & Schwartz, 1999). Empirical
evidence on the effects of different types of motivation on students’ transfer of learning is quite
limited. Levesque-Bristol (2006) and colleagues developed the integrative model for learning
and motivation (IMLM) model to explain how student motivation contributes to engagement,
meta-cognition, and knowledge transfer. Recently, they demonstrated the positive associations
between self-determined index and transfer in various contexts of higher education (Hsu et al.,
2019; Levesque-Bristol, Bonem et al., under review; Levesque-Bristol, Richards, Zissimopoulos,
Wang, & Yu, under review). However, in those studies, self-determined index was calculated as
a composite score, so it is unclear about the relations between different types of motivation and
transfer of learning. Moreover, the assessment of transfer might be questionable in those studies
(Hsu et al., 2019; Levesque-Bristol, Richards et al., under review; Wang, Hsu et al., 2019)
because it relied solely on students’ self-reports, which may account for the stronger relationship
between motivation and transfer (Wang, Zhang, & Yao, 2019). In the present research, |
examined the relations between motivation and various types of learning outcomes, including
perceived learning, rote learning, and transfer of learning. Transfer of learning was measured
with both self-reports and performance on the transfer tasks.

Furthermore, previous research in both rationale and relations between motivation and
learning outcomes has mostly been done with quantitative research method (e.g., Canning et al.,

2018; Davis et al., 2016; Deci et al., 1994; Harackiewicz et al., 2016; Jang, 2008; Reeve et al.,
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2002; Hsu et al., 2019). In the current research, | adopt the sequential explanatory mixed method
design, which offsets the weaknesses of quantitative and qualitative research and allows me to

collect comprehensive data.

5.1.4 Overview of the Research

The purpose of the current research is to investigate the effects of rationale generation
intervention on students’ motivation and learning outcomes through the lens of SDT. Specific
research questions are: (1) to examine whether reflecting on the purpose of doing an activity, an
approach to prompt students to generate rationales, can promote students’ situational
autonomous motivation, perceived learning, rote learning, and transfer of learning; and (2) to
understand students’ perspectives on uninteresting learning experiences and successful
motivational strategies in the context of higher education.

To answer these questions, an explanatory sequential mixed method design was
conducted. In Study 2, | investigated the causal effects of rationale generation on students’
situational motivation and learning outcomes with experimental manipulation. The hypothesis of
Study 2 is that, compared to the control group, participants in the rationale generation
intervention group have higher scores in autonomous types of motivation, perceived learning,
rote learning, and transfer of learning. In addition, the effects of rationale generation would be
stronger on transfer of learning than on rote learning. Study 3 sought to gain students’
perspectives on rationale generation and other successful motivational strategies and to seek the
explanations related to the findings of Study 2. Semi-structured interviews were conducted with
students regarding their experiences of doing uninteresting but required academic activities and

the motivational strategies they used.
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5.2 Study 2: The Causal Effects of the Rationale Generation Intervention on Motivation
and Learning in Uninteresting but Required Academic Activities

5.2.1 Research Questions and Hypotheses

In this study, | examined the role of rationale generation for promoting autonomous
motivation and learning outcomes. Hypothesis 1: compared to the control group, participants in
the rationale generation group would have higher scores in autonomous types of motivation, rote
learning, and transfer of learning. Hypothesis 2: the effects of rationale generation would be

stronger on transfer of learning than on rote learning.

5.2.2 Participants

Participants were 82 (49 females and 33 males) graduate students from a large research-
intensive university in the Midwestern United States. Twenty-four participants were between 21
and 25, and 58 participants were 26 or older. Forty participants reported being Asian, 22
participants reported being White, five participants reported being African American, seven
participants reported being Hispanic or Latino, and seven participants reported being others.
These participants were from various academic disciplines, including education (n = 23),
engineering (n = 15), liberal arts (n = 14), science (n = 12), technology (n = 6), agriculture (n =
4), management (n = 3), pharmacy (n = 3), and others (n = 2). Participation in this study was

voluntary, and participants received $5 for their time and participation.

5.2.3 Measures and Materials
Rationale Generation Orientation Scale (RGOS).

The RGOS measures people’ tendency to generate rationales for their learning behaviors and

inclinations to produce autonomous types of rationales. It consisted of 15 items (see Appendix
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E). The RGOS uses a 5-point Likert scale ranging from 1(“rarely”) to 5 (“very often”). The
validity and reliability of the RGOS were demonstrated in Study 1. Internal consistency was
good for rationale generation tendency (o = .88) and rationale generation quality (o = .86) in the

current study.

Situational Motivation Scale (SIMS).

Participants’ perceptions of their reasons for engaging in uninteresting but required
academic activities were measured using a modified version of SIMS (Guay, Vallerand, &
Blanchard, 2000; Levesque-Bristol, Knapp, & Fisher, 2010; see Appendix H). The scale includes
18 items, all of which use a 7-point Likert scale ranging from 1 (“strongly disagree”) to 7
(“strongly agree”). Within the SIMS, there are six subscales, which measure the six types of
motivation proposed by Deci and Ryan (1985, 2000). Each subscale is comprised of three items
per subscale: intrinsic motivation (e.g., “Because I really enjoy it”), integration (e.g., “Because
learning all I can about academic work is really essential for me”), identification (e.g., “Because
it allows me to develop skills that are important to me”), introjection (e.g., “Because I would feel
bad if I didn’t”), external motivation (e.g., “Because I feel I have to”’), and amotivation (e.g.,
“Because I don’t know. | have the impression I’'m wasting my time”). Only the four types of
extrinsic motivation were included in the study. Internal consistency was acceptable for all
subscales, although integration was a bit low: integration (o = .56), identification (o= .71),
introjection (o = .89), and external regulation (o = .78). An overall level of autonomous
motivation was calculated by averaging integration and identification, while an overall level of

controlled motivation was calculated by averaging introjection and external regulation.
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Perceived Knowledge Transferability Scale (PKTS).

Student perceptions of how relevant the knowledge learned in the target course will be
for future courses and their career paths were measured using the PKTS (Levesque-Bristol,
Richards et al., under review). The PKTS includes eight statements, all of which used a 7-point
Likert scale ranging from 1 (“strongly disagree”) to 7 (“strongly agree”). Two examples of
statements from the PKTS are “I understand how I will use the information learned in this class
in my professional life” and “I feel confident in my ability to apply the course material in other
classes that I have.” Three items of the scale was used in Study 2 (see Appendix I) to measure
participants’ perceptions of knowledge transfer. Internal consistency coefficient of the three

items was acceptable (a = .74) in the current study.

Perceived Learning Satisfaction.

Students’ perceptions of learning satisfaction were assessed using the Perceived Learning
Satisfaction Scale (Kim, Kwon, & Cho, 2011). Four items were chosen from the scale to assess
participants’ perceptions of learning satisfactions. All items were modified to be fit into this
study in terms of language and assessed using a five-point Likert scale, ranging from 1 (“strongly
disagree”) to 5 (“strongly agree”). Internal consistency coefficient of the four items was

satisfactory (o = .77) in the present study.

Uninteresting but Required Academic Activity.

The learning activity is about APA formatting. | selected this activity based on the
criteria proposed by Jang (2008): (a) Students generally perceive it to be uninteresting, (b) it
holds ecological validity, and (c) it possesses hidden value and relevance. | created a one-minute

introduction video, a ten-minute lesson video, and a three-minute lesson video. The lesson videos
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cover the following topics: numbers and in-text citations, and reference list. The lessons were
presented in an uninteresting format. That is, the speaker used a monotonous tone, devoid of

interest-enhancing embellishments (following Jang, 2008).

Manipulation Check.

To ensure that participants perceive the experimental material as uninteresting, | asked
participants to rate the APA formatting tutorial on a 5-point Likert scale with 1 = definitely

interesting and 5 = definitely not interesting.

Rote Learning.

| created eight multiple-choice items (See Appendix K for the items) to measure
participants’ recognition of facts. Each multiple-choice items were scored as correct (1) or
incorrect (0). These scores were added up to obtain an overall score of rote learning. The
possible score of rote learning was from 0 to 8. To avoid guessing, I put I don’t know as one of
the options and told the participants not to choose the answers at random. The content validity of
the items has been supported by one faculty member and two doctoral students in educational

psychology who are very familiar with APA formatting.

Transfer of learning.

I created two transfer tasks to assess participants’ performance on transfer of learning in
Study 2. Transfer task 1 was used to measure participants’ transfer of learning in the main
experiment of Study 2 (see Appendix L). It consisted of 11 formatting errors related to in-text
citation and numbers, which were covered in the ten-minute video of the main experiment of

Study 2. Each formatting errors were scored as successfully identified (1) or missed (0). These
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scores were summarized to obtain an overall score of transfer of learning. Therefore, the possible
score of transfer task 1 was from 0 to 11. Transfer task 2 was created to measure participants’
transfer of learning in the follow-up experiment of Study 2 (see Appendix M). It consisted of
five formatting errors related to reference lists, which was covered in the three-minute video of
the follow-up experiment of Study 2. Similar to the coding rule of transfer task 1, each
formatting errors were scored as successfully identified (1) or missed (0). A summarized score
was used to represent transfer of learning in the follow-up experiment. The scores of transfer task
2 ranged from 0 to 5. The content validity of the materials has been supported by one faculty and

one doctoral student in educational psychology who are very familiar with APA formatting.

5.2.4 Procedures

Participants were recruited via paper flyers and emails (see Appendix B and C). Graduate
students who are over 18 years old were invited to join the experiment. The total time
commitment for this experiment is 30 minutes, and eligible participants received $5 for
completing the study. All materials, including the lesson videos, were presented in Qualtrics.
During the experimental session, the experimenter first briefly introduced the procedure of the
experiment and then collected the signed consent forms from the participants. The participants
were randomly assigned to either the rationale generation group or the control group. The
experiment consists of three phases. Phases 1 and 2 take place inside the computer lab while
phase 3 occurs outside the computer lab. In phase 1, all participants watched a one-minute video
introducing APA formatting. Following this introduction, the rationale generation group was
asked to write a short paragraph explaining why they would learn APA formatting while the
control group was asked to type a few sentences regarding the confidentiality of the experiment.

In phase 2, all participants were asked to watch a ten-minute video regarding the knowledge of
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APA formatting, which possesses hidden value and relevance but is presented in an uninteresting
format. Then, they were given eight multiple-choice questions to check for rote learning. After
that, all participants were asked to complete a survey, a manipulation check of the uninteresting
activity, and transfer task 1. At the end of the experiment, they were asked to leave their email
addresses if they are interested in participating in the follow-up experiment (i.e., phase 3), which
was conducted to assess the lasting effect of the intervention on transfer of learning over one
week as educational intervention might result in improved performance on a delayed assessment
but not on an immediate assessment (McLaren, Adams, & Mayer, 2015). The experiment in
phase 3 was done solely online, so participants did not need to come to the computer lab. The
time commitment for phase 3 is eight minutes or less. Participants watched a three-minute video
regarding APA reference style and then completed transfer task 2. Participation in phase 3 is
voluntary without any incentive. Figure 5.1 shows the diagram of the experimental procedure of

Study 2.
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p— Watch a 1-minute introduction video —

Phase | — Intervention Control
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formatting experiment
— Watch a 10-mimute APA lesson video
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Complete the survey: SIMS, PKTS, and PLS
Phase 2—=
Complete the manipulation check
Complete transfer task 1
| Leave email addresses if interested in the follow-up study | |
Watch a 3-minute APA lesson video .
8-minute
Phase 3 experiment
Complete transfer task 2 online

Figure 5.1 The diagram of the experimental procedure of Study 2.

5.2.5 Data Analysis

First, I eliminated the data of the participants (n = 12) who had a score of one (1 =
“definitely interesting”) on the manipulation check of uninteresting activity because this study
focuses on students’ uninteresting learning experience. Then I used an independent samples t-test
to compare the situational motivation, perceived learning, perceived knowledge transferability,

rote learning, and transfer of learning between the experimental group and the control group.
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Cohen’s d is used as a measure of effect size. A Cohen’s d between 0.15 and 0.40 is considered
as a small effect, between 0.40 and 0.75 is a medium effect, and above 0.75 is a large effect
(Cohen, 1992). The assumptions of independent samples t-test, including normality, and
independence were checked. | conducted a Chi-Square test to check whether there was an
association in the population between experimental condition and participation in the follow-up.
Next, I ran another independent samples t-test to compare the follow-up transfer of learning
between the rationale generation group and the control group.

To explore the effect of the rationale quality on motivation and learning, | coded the
rationale generation group into two subgroups: the high-quality group and the low-quality group,
based on the content analysis on the rationales they generated. If participants list only rationales
related to external regulation or introjection, which are considered as low-quality rationales, then
they are coded into the low-quality group. An example of a low-quality rationale is that “The
reason why I learn APA style is because my dissertation is required to follow APA standard.” If
participants list at least one rationale related to integration or identification, which are considered
as high-quality rationales, then they are coded into the high-quality group. An example of a high-
quality rationale is that “I have never used APA style of writing, but after watching the video, I
think it would be useful for my academic work.” Examples of coding is shown in Appendix P. A
multivariate analyses of variance (MANOVA) was carried out to examine condition differences
in the target dependent variables since | had three groups in total, including the low-quality
rationale group, the high-quality rationale group, and the control group. For each significant F
test, multiple comparisons were conducted to compare between groups. #? is used as a measure

of effect size for the MANOVA. A 52 between 0.01 and 0.06 is considered as a small effect,
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between 0.06 and 0.14 is a medium effect, and above 0.14 is a large effect (Cohen, Miles &

Shevlin, 2001).

5.2.6 Results
Effects of Rationale Generation Intervention on Motivation and Learning

An independent samples t-test was conducted to compare the mean scores of motivation
between the rationale generation group and the control group. The results (see Table 5.1) showed
that there was a statistically significant difference in identification. Compared with the control
group, the rationale generation group reported higher levels of identification. The effect size was
medium. No significant differences were found in other measures. Closer inspection of the table
showed small effect sizes on introjection, autonomous motivation, and perceived knowledge
transferability. The mean scores for autonomous motivation was marginal significant at the p =
.10 level with one-tailed test.

Since identification was found significantly enhanced by the rationale generation
intervention, | further examined the correlations among rationale generation intervention,
identification, and various learning outcomes to check whether there were potential mediating
effects of identification. The results of bivariate correlations (see Table 5.2) demonstrated
significant correlations between perceived knowledge transferability, perceived learning
satisfaction, and identification. Thus, | conducted a path analysis to examine the mediating
effects of identification on the relations between rationale generation intervention and perceived
learning outcomes. The mediation model proposed that rationale generation would enhance
participants’ identification, which would increase participants’ perceived knowledge
transferability and perceived learning satisfaction (see Figure 5.2). The model fit the observed

data well, ¥ (2) = 0.88, p = .645, RMSEA = .00, NNFI = 1.05, IFl = 1.02, CFI = 1.00. As shown
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in Figure 5.2, all paths within the mediation model were significant and in the predicted
direction, as the rationale generation intervention predicted identification (p = .25, p = .033), and
identification predicted perceived knowledge transferability (B = .55, p <.001) and perceived
learning satisfaction (B = .57, p <.001). The direct path from rationale generation was not
significant to neither perceived knowledge transferability (B = .13, p = .274) nor perceived
learning satisfaction (B = .06, p = .633), suggesting that identification, rather than rationale

generation per se, explained extend of perceived learning outcomes.
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Table 5.1

Comparisons in Motivation and Learning Between the Rationale Generation Group and the Control Group

Rationale generation Control (n = 34)

(n =36)

Possible M SD M SD t P2- pi-  Cohen’s

range tailed  tailed O
Integration 1-7 4.82 0.99 4.75 0.99 0.33 740 370 0.07
Identification 1-7 4.86 0.91 4.36 1.07 2.11 039 .020 0.50
Introjection 1-7 2.82 1.51 2.53 1.22 0.90 374 187 0.21
External regulation 1-7 3.87 1.73 4.05 1.37 -0.48 634 317 0.12
Autonomous motivation 1-7 4.84 0.78 4.55 0.92 1.42 160  .080 0.34
Controlled motivation 1-7 3.35 1.46 3.29 1.11 0.19 853 427 0.05
Perceived learning satisfaction 1-7 5.15 0.78 5.07 0.75 0.47 640  .320 0.10
Perceived knowledge 1-7 5.36 0.95 5.10 1.09 1.08 284 142 0.25
transferability
Rote learning 0-8 4.69 1.35 4.85 1.16 -0.53 601  .301 0.13

Transfer of learning 0-11 4.56 241 4.50 2.06 0.10 918 459 0.03




Table 5.2
Correlation Coefficients for Rationale Generation Intervention, Identification, and Various

Learning Outcomes (n = 70)

1 2 3 4 5 6
1.Rationale Generation - 27T .06 13 -.06 .01
2.Identification - 577 55" -13 .03
3.PLS - 56" -11 -.06
4 PKT - .07 .01
5.Rote Learning - AT

6.Transfer .

Note: * represents p < .05, ** represents p < .01. Rationale Generation was coded as 0 (the
control group) or 1 (the intervention group), PLS represents perceived learning satisfaction, PKT

represents perceived knowledge transferability.

Perceived
Knowledge
Transferability

Rationale 25 .36
Generation Identification

Perceived
Learning
Satisfaction

Figure 5.2 Standardized parameter estimates for the mediating model.

Effects of Rationale Generation on the Follow-up Study

Twelve participants from the controlled group and 15 participants from the rationale
generation group participated in the follow-up study. The Chi-Square test (x> = 0.30, p = .584)

indicated that there was no association between the experimental conditions and participation in
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the follow-up study. The independent samples t-test indicated no significant difference (t = -0.70,
p =.491, Cohen’s d = 0.27) in transfer of learning between the rationale generation group (M =
3.93, SD = 1.49) and the control group (M = 3.50, SD = 1.73), but the rationale generation group
scored higher than the control group with a small effect size. The nonsignificant result might be

due to the small sample sizes.

The Quality of the Rationales

Among the 36 participants in the intervention group, 29 participants listed at least one
rationale related to integration or identification, while seven participants did not. The results of
the Levene’s test showed that the variances were not quite equal among the three groups in
external regulation (p = .08) and controlled motivation (p = .06). Therefore, | conducted
MANOVA on the remaining dependent variables. The results of MANOVA were mixed across
four test statistics (Pillai’s trace V® = .29, p =.113; Wilks’ Lambda A = .72, p = .100;
Hotelling’s Trace T2 = .37, p =.089; Roy’s Largest Root ¢ max = .32, p = .013). Since the
statistical tests of MANOVA were either significant or marginal significant, | further reported

the results of ANOVA for each dependent variable (see Table 5.3).
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Table 5.3

Comparisons in Motivation and Learning Among the High-Quality Rationale Group, the Low-Quality Rationale Group, and the
Control Group.

High (n = 29) Low (n=7)  Control (n=34)

M SD M SD M SD F Potailed  Pltailed 7
Integration 491 094 448 120 4.75 0.99 0.59 .555 278 0.02
Identification 507 077 4.00° 096 4.36° 1.07 6.01 .004 .002 0.15
Introjection 2.77 138 3.05 2.07 253 1.22 051 .604 302 0.02
Autonomous motivation 4990 070 424> 084 455° 0.92 3.38 .040 .020 0.09
Perceived learning satisfaction 5.26 077 471 074 5.07 0.75 156 .217 109 0.05
Perceived knowledge transferability 5.37 086 533 135 5.10 1.09 0.58 .564 .282 0.02
Rote learning 4.66 137 486 135 485 1.16 0.21 .813 407 0.01
Transfer of learning 4.90 235 314 227 450 2.06 1.79 175 .088 0.05

Note: Means sharing a letter in their superscript are not significantly different at the .05 level according to a LSD test.



The main effect for identification was significant (F (2, 67) = 6.01, p = .004, 52 = .15).
The effect size was large. Follow-up analysis showed that participants in the high-quality
rationale group, compared with the other two groups, reported significantly higher scores on
identification (vs. control p =.004; vs. low p =.009). There was no significant difference in
identification between the low-quality rationale group and the control group (p = .360). The main
effect for autonomous motivation was also significant (F (2, 67) = 3.38, p = .040, 2 = .09). The
effect size was medium. The result of multiple comparisons showed that participants in the high-
quality rationale group, compared with the other two groups, reported significantly higher scores
on autonomous motivation (vs. control p =.042; vs. low p =.035). There was no significant
difference in autonomous motivation between the low-quality rationale group and the control
group (p = .361). No significant main effects were found in other variables. However, from the
table, it can be seen that small effect sizes have been achieved for integration, introjection,
perceived learning satisfaction, perceived knowledge transferability, and transfer of learning.
Moreover, the main effect of the three groups on transfer of learning was marginal significant at

the p = .10 level with one-tailed test.

The Effect of Rationale Generation Intervention on the Relations among Rationale generation
orientation, Motivation, and Learning

Extending previous research on rationale generation orientation (i.e., Study 1), |
examined whether the relations among rationale generation orientation, motivation, and learning
vary between the intervention group and the control group. Table 5.4 displays the correlation
coefficients between the RGT, RGQ, and target dependent variables for the intervention group
and the control group. For rationale generation tendency, the correlation coefficients in the

intervention condition were generally stronger than those in the control condition. Rationale
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generation tendency was positively correlated with perceived learning satisfaction (r = .51, p =
.001) in the intervention group, whereas it was not significant (r = .15, p = .402) in the control
group. Rationale generation tendency was found negatively correlated with transfer performance
(r =-.39, p =.023) in the control group, but not (r = -.22, p = .204) in the intervention group.
Similarly, the correlation between rationale generation quality and the dependent
variables tended to be stronger in the intervention group than the control group. Rationale
generation quality was found positively correlated with integration (r = .43, p =.009),
autonomous motivation (r = .37, p = .025), and perceived learning satisfaction (r = .44, p = .008)
in the intervention group. However, rationale generation quality was not correlated with any
dependent variables in the control group. The findings indicated that rationale generation
orientation would have stronger associations with motivation and learning when participants
were offered rationale generation opportunities. Interestingly, the correlation coefficients among
types of motivation were also different between the rationale generation group and the control
group. ldentification was positively correlated with introjection (r = .43, p =.005) and external
regulation (r = .41, p = .006) in the rationale generation group, whereas it was not correlated with

introjection (r = .12, p =.252) or external regulation (r = -.02, p = .446) in the control group.
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Table 5.4

Correlation Coefficients Between RGT, RGQ, Motivation and Learning for the Rationale Generation Group and the Control Group.

1 2 3 4 5 6 7 8 9 10 11 12
1. RGT - 60" .20 A3 .25 10 24 19 517 11 -.20 -.22
2. RGQ g7 - 43" A7 27 A7 377 24 44" 23 -.00 -.01
3. Integration -07  -06 - 34" 23 04 84 14 43 29" -31" -22
4, Identification .03 .00 60" - 43" 417 80" 477 567 58" -19 -.03
5. Introjection .10 .06 -.09 A2 - 62° 39" 89" 28" 36 -27 -.29"
6. External regulation -02 -06 -10 -02 .48 - 27 91" 10 10 -16 .03
7. Autonomous motivation -02 -03 .89° 90" .02 -07 - 36" 60" 52" -31" -.16
8. Controlled motivation .04 -01 -11 05 .84 88 -03 - 20 24 -23 -13
9. Perceived satisfaction 15 29 56" 60" .01 .05 .65 .04 - 59" -18  -15
10. Perceived transferability .09 17 .23 52° 06 .23 42" 17 53 - -07 -11
11. Rote learning .08 .16 -29° -05 -13 -13 -18 -15 .00 .23 - 66"
12. Transfer -39"  -28 11 .08 -08 .12 A1 .03 .04 A4 21 -

Note: * represents p < .05; correlation coefficients for the intervention group (n = 36) are presented above the diagonal, and

correlation coefficients for the control group (n = 34) are presented below the diagonal.



5.2.7 Discussion

The purpose of Study 2 was to examine the causal effect of rationale generation
intervention on situational motivation and learning. The results showed that the rationale
generation intervention successfully enhanced students’ identification, although independent
samples t-test did not find significant differences in other motivational and learning outcomes.
The results partially supported my hypothesis 1. The result that only identification was found
different between the intervention and the control group was not surprising. The unique role of
identification in rationale has been noted in previous literature (Davis et al., 2016; Jang, 2008;
Reeve et al., 2002). Reeve et al. (2002) found that providing participants with identified reasons
could enhance their perceived importance, perceived self-determination, and effort during
uninteresting learning activities. Jang (2008) and Reeve et al. (2002) have further demonstrated
the mediating role of identification between rationale and engagement in uninteresting learning
contexts. In both studies, rationales were provided by external authorities (Jang, 2008; Reeve et
al., 2002). Davis et al. (2016) took the first attempt to examine rationale generation using the lens
of SDT and found that the rationale generation intervention can enhance perceived
meaningfulness, motivation, and self-concordance. In Davis et al.’s (2016) experiments, the
objectives of the rationales were academic goals. In extending previous studies of rationale
provision (Davis et al., 2016; Jang, 2008; Reeve et al., 2002), Study 2 used an uninteresting
learning activity to experimentally test whether rationale generation can enhance autonomous
motivation and learning. The finding match those observed in earlier studies. The effect size of
rationale generation intervention in the current study (Cohen’s d = 0.50) is lower than the effect
size of autonomy-supportive rationale provision in Jang’s (2008) experiment (Cohen’s d = 0.71)

but similar to the one of identified rationale provision in Reeve et al.’s (2002) experiment
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(Cohen’s d = 0.53), whereas the effect size of high-quality rationale in the current study
(Cohen’s d = 0.76) is larger than all effect sizes as mentioned previously (Jang, 2008; Reeve et
al., 2002). This finding suggests that having the opportunities to reflect on the reasons for doing
an externally motivated activity can be as effective as receiving identified rationales from
authorities in fostering identification. Rationale generation intervention allows participants to
view their behaviors in terms of their values and volitions rather than in terms of the imposition.
Compared with receiving identified rationales from others, people are likely to benefit more from
coming up with autonomous rationales on their own. This finding supports that self-generated
rationales are more likely to provoke perceptions of self-relevance than externally offered
rationales (Vansteenkiste et al., 2018).

No significant evidence was found for supporting my hypothesis 2. However, a small
effect size (Cohen’s d = 0.25) was obtained for perceived knowledge transferability between the
rationale generation group and the control group in the main experiment of Study 2. The
rationale generation group had a higher score in perceived knowledge transfer than the control
group. Also, | found the rationale generation group scored higher than the control group with a
small effect size (Cohen’s d = 0.27) for the follow-up transfer task. After breaking the
intervention group into the high-quality rationale group and the low-quality rationale group, a
larger effect size was found in the transfer of learning (5> = 0.05) than the rote learning (3° =
0.01). According to these findings, it is likely that the current experiment was underpowered as
the current sample size did not allow me to detect the small effect sizes for the variables related
to learning outcomes.

Another interesting finding was that identification was positively associated with

introjection and external regulation for the rationale generation group. This is somewhat against
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the theory. It may be that participants generated various types of rationales in the experiment,
which promotes the corresponding types of motivation simultaneously. This argument has been
supported by the data since 13 out of 36 participants in the rationale generation group listed both
autonomous and controlled types of motivation. For example, one participant listed three reasons
for learning APA formatting, which included “to communicate effectively in academic settings;
to allow others to understand and reference by resources; and because it is required in my field
and education.” The first two rationales were related to identification while the third rationale
was related to external regulation. The unexpected positive correlations between autonomous
types of motivation and controlled types of motivation are also likely to be related to the research
context. In the current study, I investigated participants’ motivation and learning within the
context of an uninteresting but required academic activity. Participants were meant to have high
scores on controlled types of motivation, including introjection and external regulation.
Rationale generation intervention successfully enhanced participants’ identification. Thus, I
found identification was positively associated with introjection and external regulation for the

rationale generation group, but not for the control group.

5.3 Study 3: Students’ Perspectives on Uninteresting but Required Academic Activities and
Motivational Strategies

5.3.1 Research Questions

Although the causal effect of rationale generation on identification has been
demonstrated in Study 2, the experiment was not carried out within real classrooms. Thus, Study
2 was limited by the lack of ecological validity. Qualitative data was collected in Study 3 to help
elaborate on the results obtained in Study 2 and explore students’ views in more depth

(Ivankova, Creswell, & Stick, 2006). The purpose of this study is to gain more insight into
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students experience in uninteresting but required academic activities within the real context of
higher education. Specifically, | had two research questions:

1. How do students perceive uninteresting but required academic activities?

2. What are the common strategies that students use to motivate themselves when they

are involved in uninteresting but required academic activities?

5.3.2 Participants

| sent a recruitment email (see Appendix D) to the students who have participated in my
Study 2 and permitted me to contact them for follow-up studies. Eleven students (five females
and six males) volunteered to participate in the interview. One participant was between 21 and
25, and ten participants were 26 or older. Four participants reported being Asian, two
participants reported being White, two participants reported being African American, two
participants reported being Hispanic or Latino, and one participant reported being other. These
participants were from various academic disciplines, including education (n = 7), engineering (n
= 2), psychology (n = 1), and science (n = 1). Participation in this study was voluntary, and

participants received $5 for their time and participation.

5.3.3 Interview Protocol Development

The interview protocol was designed to elicit participants’ perceptions of uninteresting
but required academic activities, how they felt and reacted in such situation, and what strategies
they used to keep themselves motivated to engage in such activities. The interview guestions
were developed from Wolters’ (1998) open-ended questionnaire. The original protocol was
revised after consulting with two faculty members in Educational Psychology. | conducted three

pilot interviews with two graduate students from Education and one graduate student from
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Technology to clarify unclear terms in the statement and estimate the length of the interview.
The final version of the interview protocol was used for individual interviews (see Appendix N

for the semi-structured interview protocol).

5.3.4 Procedure

Individual interviews were conducted with participants who volunteered to participate in
the interview. When participants came to the interview room, they would be directed to sign the
consent form, and then | introduced the interview procedure to them. In the introduction of the
interview, participants were oriented to select and recall three different learning experiences,
including one uninteresting but required major-related academic activity, one uninteresting but
required nonmajor-related academic activity, and one interesting major-related academic
activity. During the interview, the participants shared their experiences and perspectives based
on the questions in the interview protocol. The interviews were audiotaped and lasted

approximately 20-30 minutes.

5.3.5 Data Analysis

The audiotaped interviews were transcribed using the rev.com transcription service. The
researcher compared the transcripts to the original recordings and modified the transcripts to
ensure the accuracy of the transcribed interview data. For data analysis, an exploratory content
analysis was used to find common themes about students’ experience in uninteresting but
required academic activities and their motivational strategies. Content analysis refers to “the
process of organizing and quantifying the contents of the data into pre-determined categories
relevant to the central research question(s) in a systematic, replicable and objective manner.”

(Mackieson, Shlonsky, & Connolly, 2018, p 5) First, the meaning units were coded by open
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codes. Then I created categories by grouping the open codes that share a commonality. Finally, |
elicited themes by using selective categories. For example, the open codes for participants’
feelings toward uninteresting but required major-related academic activities were disappointing,
uninteresting, important, and challenging. Three categories were created to summarize the open
codes. All participants felt that the uninteresting but required major-related academic activities
were uninteresting. Two of participants stated that the activities were also important. Only one
participant mentioned the challenging aspect of such activities. The theme | extracted was that
participants had negative feelings towards uninteresting but required major-related academic
activities; however, occasionally, they could also see the importance of doing them. The category
of challenge was not included in extracting the theme as it was only mentioned by one

participant. Appendix Q displays the open codes, the categorizations, and the themes.

5.3.6 Results

The first question | sought to answer with Study 3 was: How students perceived
uninteresting but required academic activities. Two themes were generated to address this
question.

Theme 1. Students had negative emotions towards uninteresting but required academic
activities. Occasionally they could also see the importance of doing such activities.

For both major-related and nonmajor-related uninteresting but required academic
activities, students expressed strong negative feelings, such as boring, painful, awful, and
disappointing, which was anticipated. Besides, students noted that these activities could also
embrace personal importance, especially in the case of major-related activities. Two students
mentioned that the major-related academic activities were important to them. For example, one

participant said, “even though it’s not interesting, I still paid attention to that because it’s related
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to my safety, my life.” Another participant thought about qualify exam as an uninteresting but
required academic activity and stated “(The qualify exam) did not interest me. But | knew |
should do that. I wouldn’t say I was low motivated because you know it is highly correlated with
whether you can continue in the program or not.” For the nonmajor-related academic activities,
one participant thought about a language course and said, “I would say, to be honest, the course
was really really helpful. But I feel it’s pretty time-consuming. It was really helpful, but
sometimes | feel like it can be more efficient. | mean the course organization.” Although most
uninteresting academic activities that mentioned in the interviews should be useful to the
students as those activities were suggested by the programs or curriculums, only a few (2/11)

participants were able to see the value of doing such activities, which was a little disappointing.

Theme 2. There were substantial differences in students’ motivation, engagement, and
learning between interesting and uninteresting learning experiences.

To have an inclusive understanding of students’ uninteresting learning experiences, |
compared it with students’ interesting learning experiences and found differences in the
following aspects. First, self-motivating strategies were not needed for interesting learning
because the motivation was already very high, whereas participants felt they need to make efforts
to keep themselves motivated in uninteresting learning situations. For example, one participant
said, “Well, when it’s interesting, it’s motivating. Right? And when it’s uninteresting, then I

have to come up with my own reasons to be motivated.” Another participant stated:

There are times when you 're not motivated. And so you have to make an effort to be motivated in
the class. That is how | would talk about the ** class that | found uninteresting. And then there

are times where you don 't have to think about your motivation because you just do it.
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Second, students showed more behavioral and cognitive engagement in interesting
learning situations in comparison to uninteresting learning situations. For example, one

participant stated:

[For the uninteresting class], | would always do it the last minute. I completed the four sentences
that the professor wanted, and that was enough. 7 wouldn 't tell anybody what I was learning. But
for the ** [interesting] class, | would read in advance, and even sometimes | would read
additional articles. | really felt like I wanted to contribute to the discussion in the classroom. |
would do extra work. Or even | would talk to other people about it. | would tell my roommate at

least twice or three times a week, ‘I am learning this, what do you think about this..."

Another participant mentioned:

In ** [the uninteresting class], | was just sitting in the class asking lists of questions like, lots of
questions that | was not sure whether they were stupid questions or not? And | don’t want to do
that. But in that other course [the interesting class], | took it last year, and it was very different. |

was even like sometimes debate with the teacher.

Third, most participants (10/11) achieved good grades in both interesting and
uninteresting courses; however, four participants said they learned little from the uninteresting
courses. For example, one participant said, “If you ask me about ** [the uninteresting course],
there is so little I remember. | remember what | did in my paper because | like it, but I didn’t pay

much attention.” Another participant stated, “l don’t remember anything from the class, and | got
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a good grade, but I don’t remember because | wasn’t interested. | didn’t pay attention to.”
Another participant expressed a similar case “I don’t remember anything at all from that course. I
still got an A because I did submit all the homework.” This finding indicated that course grade
might not be an effective indicator of learning. One of the participants said, “In my opinion,
grade has never been a good indicator of learning, but it is a necessary thing in graduate school
and in life.”

Another interesting comment regarding the difference between interesting and
uninteresting learning was about the locus of control. One participant stated that the most
different thing between the two situations was whether the behaviors were chosen by the person

itself or others. The participant enjoyed doing research and said:

Even though I didn 't choose the research topic, but the first thing is that | choose to come to
graduate school. So that’s my choice. But for the training, | have to; somebody helped me to

choose that so | think the most difference will be who chooses first.

The second question that | sought to address in Study 3 was: What the common strategies
that students use to motivate themselves are when engaging in uninteresting but required

academic activities. | generated theme 3 and theme 4 to answer this question.

Theme 3. The most common strategy that students used to motivate themselves was enhancing
personal significance.

Seven participants mentioned connecting the uninteresting learning activities with their

research or personal lives as a way to motivate themselves. For example, one participant stated,
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“I tried to find some ways to connect with the uninteresting course and the actual work that I was

involved in.” Another participant said:

I 'd take advantage of the opportunity to develop a scale. So that it could feel like it was useful to
me. | guess that’s what | would do [to motivate myself]. And | mean, yeah, | guess if | needed to
develop a scale for like my dissertation or something or to test out different components of a
scale, then I could have used that as a motivation so that the outcome of the class isn 't just that |
submitted this assignment for the class, but | have something useful for my own research at the
end of the class.

Another participant stated:

That was a required course for my program, for my department too. And one of the assignments
for that class was participating in the ** conference. | was actually working on a paper for my
advisor, and | asked him if I could submit the proposal to the conference so that | could get the
opportunity to practice. To get into the conference, I did some reading. I guess that’s how I tried

to motivate myself.

Some participants mentioned strategies that were similar to rationale generation. For

example, one participant said:

If 1 could choose. | would try to reflect more on my research and the needs that my research has.
If I am going to work more with, let’s say children or adolescents or adults, | would be more
mindful that there is some value in the content of the class, such as to understand the populations

that you study.
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Theme 4. Students believed that generating rationales related to identification would
enhance motivation.

About half of the participants (5/11) believed that generating a high-quality rationale that
was related to identification could enhance motivation. For example, one participant said that “I
always think about these things [rationales] at the beginning. I would say thinking of your initial
aims [is] definitely helpful.” Another participant stated, “if the course is going to help me build
my career, build skills I need in the future, of course, that’s going to help [with motivation].”

Another participant thought doing IRB was an uninteresting academic activity and said:

If you can think deeply, for example, IRB can protect those vulnerable subjects and then you
think, oh yeah, I would get to this procedure. So if I can do research as properly as | can, then |

can protect those people. If | can think in this way. Yeah, probably you can’t be more motivated.

A few participants (2/11) were not sure about the effectiveness of rationale generation in
promoting motivation; however, they believe, to some extents, it might help with learning. One
participant said, “I don’t know if I will be more engaging, but at least you know that this is very
important, [ have to study hard.” One participant stated, “Reflecting on the reasons can help,
absolutely. It [the uninteresting but required activity] may not be interesting, and it certainly isn’t
motivating, but you need it for the grade. So suck it up and do it.” One participant thought seeing
the value of doing an activity was very helpful; however, an individual would need guidance to
achieve this. The participant said, “I need someone to guide me. It is important to have a mentor

to guide me or tell me what the good thing of doing this is.”
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5.3.7 Discussion

This study investigated students’ perspectives on successful motivational strategies

during uninteresting but required academic activity. Four themes were generated to address the

two research questions (see Table 5.5). Students generally perceived uninteresting but required

learning activities as boring and disappointing and had low motivation to engage in such

activities. Students undertook great efforts to maintain minimum behavioral and cognitive

engagement. Although students were able to obtain satisfactory grades in the uninteresting

courses, they felt that they learned very little from the course and couldn’t remember anything

afterward. This helps explain why the effects of rationale generation were not presented in the

learning outcomes in Study 2.
Table 5.5

Summary of the Qualitative Results

Research questions

Themes

How do students perceive
uninteresting but required academic
activities?

Theme 1. Students had negative emotions towards
uninteresting but required academic activities.
Occasionally they could also see the importance of
doing such activities.

Theme 2. There were huge differences in students’
motivation, engagement, and learning between
interesting and uninteresting learning experiences.

What are the common strategies that
students use to motivate themselves
when they are involved in
uninteresting but required academic
activities?

Theme 3. The most common strategy that students used
to motivate themselves was enhancing personal
significance.

Theme 4. Students believed that generating rationales
related to identification would enhance motivation.

Occasionally students saw the value of doing the uninteresting but required activities,

which helped with behavioral engagement. The fact that only two participants recognized the

importance of doing the required uninteresting activities was a little disappointing because

theoretically all of those activities should be useful to the participants since the activities were
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required by the programs or curriculums. This finding has implications for course design and
development. First, it is recommended that students are well-informed of the courses, especially
for the required ones. For example, one participant mentioned that if she would take the
uninteresting but required course again, she would do research beforehand so that when she
started the class, she would be ready with an idea of what she wanted to get out of the class
rather than just registering for a required class. Second, there might be some discrepancies
between how the course is designed and how the course is implemented. A course might be
developed with sound objectives; however, students may fail to recognize the significance of it
due to the poor execution. For example, one of my interviewees mentioned that he/she had taken
two courses that were identical. Even though he/she could see some value of taking the first
course, it is hard to justify for the second one because everything in the second one was exactly
the same as the first one, which made it a very boring course. He/she sensed that the
instructors/course coordinators tried to change the assignments, but the assignments turned out to
be just the same.

In terms of the motivational strategies, the most common one that the participants used
was enhancing personal significance. They endeavored to personalize their learning by
connecting the uninteresting but required academic activities with their personal research or
lives. This finding supported the Vansteenkiste et al.’s (2018) argument that recognizing the self-
relevance of learning tasks is an important pathway to learning. Compared with generic
problems, personalized problems are more likely to be interesting and convey value (Priniski,
Hecht, & Harackiewicz, 2018), which provides a motivational boost for completing the
problems. According to SDT, when an activity carries personal meaning, the learners would be

likely to come to self-endorse the reason for engaging in the activity (Vansteenkiste et al., 2018).
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In the current study, | also asked the interviewees for their opinions on rationale generation.
About half of the participants believed that having a high-quality rationale that was related to
identification could enhance motivation, which once again highlighted the importance of the
quality of the rationale. A few participants who focused on extrinsic goals (e.g., grade,
requirement) had some doubts about the effectiveness of rationale generation on motivation;
however, they believed knowing the importance of the activity could at least help with
behavioral engagement. Two participants mentioned the timing of rationale generation, and they
believed having students reflecting on the rationales in the middle of the learning process could
remind students of their initial aims, which could help maintain motivation at a high level.
Previous research in utility value intervention has demonstrated the interaction effect between
intervention timing and prior performance (Canning et al., 2018). They found that low-
performing students benefited more when the intervention was implemented early in the
semester, whereas students with a history of high performance benefited more when the
intervention was implemented at the end of the semester. More empirical work is needed to
investigate the influence of rationale generating timing.

A note of caution is due here since the findings may be somewhat biased due to the
following factors. First, I, as the single researcher, may introduce bias to the interview process as
well as the data analysis process. | am a graduate student majoring in Educational Psychology
with a focus on SDT. | might unintentionally encourage the expression of rationale generation or
identification. To minimize my personal bias in the study, the interview protocol was carefully
crafted to eliminate any leading questions. Throughout the data analysis, I cautiously monitored
my biases by engaging in regular self-reflection (Johnson & Christensen, 2012). See self-

reflection in Appendix R. The credibility of the findings was also verified by the fact that most
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categories were mentioned by more than one participant (Zhang & Wildemuth, 2009). Second,
participants might introduce bias. Compared to other research methods, participants may be more
likely to give socially-acceptable responses in a face-to-face interview. In this study, seven
participants were acquaintances of mine, so there is a chance that they are more likely to give me
confirmative responses. Also, my sample was not a good representative of the population in the
universities of U.S. More than half of the interviewees majored in Education and about 4/5 of the
participants were international students. It is crucial to bear in mind the possible bias in the

responses of these participants.

5.4 General Discussion

Extrinsic motivation is often considered as undesirable; however, it is essential in driving
students to engage in learning, because learning is not always fun in the real-world of school-
related tasks. There is substantial evidence in terms of what teachers could do to facilitate
students’ autonomous motivation from the perspective of SDT. However, recently, researchers
propose that more work is needed to explore the role of learners, which explains individual
differences in motivation and learning (Vansteenkiste et al., 2018). In response to this call for
research, | conducted two studies to examine the effects of rationale generation on students’
motivation and various learning outcomes.

In Study 2, | found that experimentally manipulated rationale generation enhanced
students’ identification, although no significant differences in learning were found between the
rationale generation group and the control group. Furthermore, participants in the rationale
generation group were divided into two groups based on the rationales they listed. Participants in
the high-quality rationale group, compared with the participants in the low-quality rationale

group and the control group, reported significantly higher scores on identification and
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autonomous motivation. To extend previous research on rationale generation orientation (i.e.,
Study 1), the interaction of rationale generation intervention and rationale generation orientation
has been investigated in Study 2. The findings indicated that when participants were provided
with rationale generation opportunities, their rationale generation orientations would have strong
associations with their motivation and learning, whereas when rationale generation opportunities
were absent, participants’ rationale generation orientation was negatively or not correlated with
their motivation or learning. To gain more insight into students experience in uninteresting but
required academic activities within the context of higher education, I interviewed 11 graduate
students regarding their uninteresting learning experiences and motivational strategies. Students
generally perceived uninteresting but required learning activities as boring and disappointing and
had low motivation to engage in such activities. Students undertook great efforts to maintain
minimum behavioral and cognitive engagement. Although students were able to obtain
satisfactory grades in the uninteresting courses, they felt that they learned very little from the
course and couldn’t remember anything afterward. Occasionally students saw the value of doing
the uninteresting but required activities, which helped with behavioral engagement. In terms of
the motivational strategies, the most common one that the participants used was enhancing
personal significance. They endeavored to personalize their learning by connecting the
uninteresting but required academic activities with their personal research or personal lives.
About half of the participants believed that having a high-quality rationale that was related to
identification could enhance motivation. Taken together, my findings indicate that providing
students with opportunities to generate rationales for the uninteresting but required academic

activities may open the door to discovering personal significance for completing such activities.
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Autonomous maotivation, especially identification, will be enhanced if students can recognize the
significance of learning for their personal interests and lives.

The positive impact of rationale generation quality on autonomous motivation has been
repeatedly demonstrated in both studies. Study 2 extends Davis et al.’s (2016) experiments by
differentiating between types of rationales and exploring the effects of rationale quality on
motivation and learning. It is critical to investigate the quality of the rationale because reflecting
on the purpose of doing a task and generating rationales may increase the chances to recognize
the importance of the task, but not necessarily the case. | argue that students who generate
autonomous types of rationales are more likely to develop autonomous types of extrinsic
motivation in comparison with those who generate controlled types of rationales. The findings
supported my argument. Participants in the current study generally generate rationales related to
identification or external regulation or both. One participant had a rationale related to integration.
Participants in the high-quality rationale group, compared with the participants in the low-quality
rationale group and the control group, reported significantly higher scores on identification and
autonomous motivation. A note of caution is due here since the sample size of the low-quality
rationale group is quite small (n = 7). While it would have been ideal to have equal cell sizes
across the groups, this was not the case. This could impact the analyses and should be
acknowledged when interpreting the results.

In Study 3, | asked participants about the motivational strategies they used and their
opinions on rationale generation. Most participants mentioned connecting the uninteresting
learning activities with their research or personal lives as a way to motivate themselves, and
about half of the participants believed that having a high-quality rationale that was related to

identification could enhance motivation. This finding accords with our quantitative results in
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Study 2. Taken together, both studies indicate that the quality of rationales matters more than the
quantity of the rationales. These results are in agreement with those of previous studies in
rationale provision (Deci et al., 1994; Legault et al., 2011; Reeve et al., 2002; Steingut, Patall, &
Trimble, 2017) and rationale generation orientation. Previous research demonstrated that,
autonomous rationales lead to stronger effects on autonomous motivation, engagement, and
performance (Steingut et al., 2017; Vansteenkiste et al., 2018) than controlled rationales do. In
another study of mine (i.e., Study 1), students who reported being able to bring value to learning
and make learning more relevant tended to perceive needs satisfaction and show autonomous
motivation.

Although no significant evidence was found in Study 2 for supporting the hypothesis that
the effects of rationale generation would be stronger on transfer of learning than on rote learning,
a small effect size (Cohen’s d = 0.25) was obtained for perceived knowledge transferability
between the rationale generation group and the control group in the main experiment of Study 2.
The distinct effects on transfer of learning and rote learning showed up after | differentiated
between high and low quality. A larger effect size was found in transfer of learning (2 = 0.05)
than rote learning (52 = 0.01) in terms of the mean differences among the high-quality rationale
group, the low-quality rationale group, and the control group. The high-quality rationale group
scored higher than the other two groups in transfer of learning with a marginal significance (p one-
riled = .088). In contrast, no evidence was found for mean differences in rote learning (p one-tailed =
.407). According to these findings, it is likely that the null effect on transfer of learning is due to
the small sample and being underpowered. Study 3 supplement these findings with qualitative
evidence. Discrepancies between course grade and learning have been mentioned by many

participants. Most participants got satisfactory results from the academic activities, mostly were
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embedded in courses; however, they felt that course grade could not represent how well they
learn. For example, one participant said that “I don’t remember anything from the class, and I got
a good grade, but I don’t remember because I wasn’t interested. I didn’t pay attention to.” The
interview data once again suggests that it is critical to assess students learning based on deep
understanding rather than rote memorization.

The present research contributes to a theoretical understanding of extrinsic motivation
and internalization. First, the causal effect of rationale generation on motivation was confirmed
in Study 2 with experimental manipulation. Previous research in rationale provision has shown
the mediating effect of identification on rationale and engagement (Reeve et al., 2002; Jang,
2008). The present research enriches it by providing additional evidence that generating
rationales for required behaviors enhances identification. Second, this dissertation opens a new
line of inquiry into the interaction effects between social contexts and personal dispositions.
Study 2 revealed that when participants were provided with rationale generation opportunities,
their rationale generation orientations would have strong associations with their motivation and
learning, whereas when rationale generation opportunities were absent, participants’ rationale
generation orientation was negatively or not correlated with their motivation or learning. To my
best knowledge, the present research is the first to explore the effects of rationale generation
intervention on the relations between rationale generation orientation, motivation, and learning,
which helps shed light on how rationale generation orientation and rationale generation
intervention work together. Third, this work has gone some way towards enhancing our
understanding of students’ experiences in learning uninteresting but required tasks from the
perspective of SDT. According to the SDT, autonomous motivation and controlled motivation

should be negatively correlated. However, | found positive correlations between them in the
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rationale generation group of Study 2. A possible explanation for these results may be that
controlled motivation plays a more important role in uninteresting but required learning contexts
than in general learning contexts. When students participate in uninteresting but required
academic courses or activities, they are likely to have low and controlled types of motivation.
Fostering the internalization by generating rationales for learning may move the motivation
along the continuum from external to introjection, but it will still remain a controlled type of
motivation. Also, multiple rationales may be generated during rationale generation, which could
enhance the corresponding types of motivation simultaneously and lead to the positive
correlations between autonomous types of motivation and controlled types of motivation. This
finding extends our knowledge of the functions of different types of motivation in uninteresting
but required contexts.

Pervious research in rationale has mostly been done with quantitative research method
(e.g., Canning et al., 2018; Davis et al., 2016; Deci et al., 1994; Harackiewicz et al., 2016; Jang,
2008; Reeve et al., 2002). In the current research, | adopt the sequential explanatory mixed
method design, which offsets the weaknesses of quantitative and qualitative research and allows
me to collect comprehensive data. First, | collected quantitative data to address the “whether or
not” question: whether rationale generation can enhance internalization, which laid the
groundwork for the current research. Then, qualitative data was collected to explore the “how”
and “what” questions: how students perceive the uninteresting but required learning and what the
common motivational strategies are. Students’ vivid first-hand experiences and perspectives
allow me to explain the quantitative results of Study 2 in more depth. The current research

provides a more comprehensive understanding of students’ experiences in doing uninteresting
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but required academic activities and the effectiveness of rationale generation than either
quantitative or qualitative approaches alone.

The findings also bear important practical implications for higher education researchers
and practitioners. Study 2 has provided evidence about the positive effect of rationale generation
on identification. Therefore, more rationale generation opportunities should be made available to
students. In the experiment of Study 2, participants in the intervention group spent, on average,
112 seconds on generating rationales, which significantly enhanced their identification with a
decent effect size (Cohen’s d = 0.5). It is feasible to conduct the same intervention in real
classrooms. For example, instructors give students 3 minutes to write down their reasons for
taking the class at the start of each lecture. This may help students discover personal significance
for completing such activities. Another important practical implication is to facilitate students to
generate high-quality rationales. The significance of rationale generation quality has been
demonstrated across Study 2 and Study 3. It is recommended that students are well-informed of
the courses prior to registering for them, especially for the required ones. Some participants in
Study 3 stated that it was difficult for them to make the courses meaningful and relevant because
they knew little about the course and they were not clear about what they wanted to get out of the
courses. Even though this research focuses on rationale generation, | by no means devalue the
importance of rationale provision. In fact, the qualitative results suggest that guidance from
teachers or senior peers can help students see the value of taking required courses. It would also
be helpful if we can make the learning/course objectives more explicit and more accessible to
students.

Even though this current work is the first of its kind to test the causal effects of rationale

generation on students’ motivation and learning in the context of doing uninteresting but
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required academic activities, there are some limitations worth discussing. The primary limitation
of Study 2 is that this is not carried out within the real classroom environments. Thus, the
findings obtained in the present study cannot be generalized to real-life classrooms. Another
limitation of Study 2 is that the limited sample size did not allow me to detect small effect sizes.
| did not obtain significant evidence to support the hypothesis related to learning outcomes due
to this underpowered issue. Moreover, Study 2 cannot explain “why” rationale generation
enhances identification. Additional research is needed to investigate the mechanism of the effect.
Although my Study 3 provides more insight into students’ experiences in real-life classrooms, it
has a couple of methodological drawbacks. I, as the researcher, may introduce bias to the
interview process as well as the data analysis process. For example, I may unintentionally
encourage the expression of identification and rationale generation. Likewise, participants may
introduce bias as well. For example, compared to other research methods, participants may be
more likely to give socially-acceptable responses in a face-to-face interview. Furthermore, it is
difficult to replicate and generalize the findings obtained from qualitative data. Another
limitation is about the characteristics of the participants. In both studies, | recruited my
participants from graduate students, because the experimental material in Study 2 is about APA
formatting, which is more relevant to graduate students in comparison to undergraduates. Thus, it
is important to bear in mind that the findings obtained in the current research may not reflect the

experiences of undergraduates.

5.5 Conclusions

The present research extends SDT work on internalization by exploring the role of
learners in the process of internalization. | conducted two studies to examine the effects of

rationale generation on students’ motivation and learning. In Study 2, | developed and
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successfully tested a rationale generation intervention to enhance students’ identification,
although no significant differences in learning have been found between the rationale generation
group and the control group. To gain more insight into students experience in uninteresting but
required academic activities within the context of higher education, I interviewed 11 graduate
students regarding their uninteresting learning experiences and motivational strategies. Students
generally perceive uninteresting but required learning activities as boring and disappointing and
have low motivation to engage in such activities. The most common strategy that the students
use is enhancing personal significance. Many students believe that generating a high-quality
rationale that is related to identification could enhance motivation. Taken together, my findings
indicate that providing students with opportunities to generate rationales for the uninteresting but
required academic activities may open the door to discovering personal significance for
completing such activities. Autonomous motivation, especially identification, will be enhanced if

students can recognize the significance of learning for their personal interests and lives.
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CHAPTER 6: GENERAL DISCUSSION

The purpose of this dissertation was to use SDT as the guiding framework to identify and
examine individual factors that affect students’ autonomous motivation and learning outcomes in
uninteresting but required academic activities. An explanatory sequential mixed method design,
which includes three studies, was conducted to develop a comprehensive understanding of the
relations among rationale generation orientation, rationale generation intervention, different
types of motivation, and learning outcomes in the context of uninteresting but required academic
activities. Chapter 4 and Chapter 5 provided the specific results and discussion sections related to
each of the three studies. Building on the findings in Chapter 4 and Chapter 5, the current chapter

provides a broad insight by looking across the totality of the research.

6.1 Summary of Major Findings

Study 1 investigated the relations among rationale generation orientation, basic
psychological needs, situational motivation, and learning outcomes with cross-sectional survey
data, which laid the groundwork of the whole research. | found rationale generation orientation,
especially rationale generation quality, predicted needs satisfaction and negatively predicted
needs frustration, which in turn was associated with autonomous motivation, controlled
motivation, and perceived learning outcomes. Study 2 was then conducted to examine the causal
relations between rationale generation, motivation, and learning. Experimentally manipulated
rationale generation intervention successfully enhanced students’ identification, although no
significant differences in learning were detected due to the limited sample size. To gain more
insight into the students’ uninteresting learning experiences and the effectiveness of rationale

generation, | interviewed 11 graduate students in Study 3. Students’ first-hand experiences and
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perspectives were in line with the quantitative evidence obtained from Study 1 and Study 2.

Table 6.1 highlights the major findings | obtained from the three studies.

Table 6.1

Summary of Major Findings From the Three Studies

Main Purpose

Findings

first-hand
experiences and
perspectives

Study 1 | To examine the | RGOS is a valid scale to measure students’ tendency to generate
role of rationale | rationales for learning behaviors and inclinations to produce
generation autonomous types of rationales, which consists of two constructs:
orientation RGT and RGQ.
during RGT and RGQ were negatively associated with students’
uninteresting uninteresting learning experiences.
but required RGQ was the dominant predictor of basic psychological needs
courses satisfaction and frustration, which in turn, influenced motivation

and learning.

Study 2 | To test the Rationale generation intervention enhanced identification, but
causal relations | failed to enhance learning outcomes.
between
rational_e The high-quality rationale group had higher scores on
generation, identification and autonomous motivation than the low-quality
motivation, and | rationale group and the control group.
learning The relations between RGT, RGQ, motivation, and learning were

stronger for the rationale generation intervention group than the
control group.

Study 3 | To get students’ | Students generally perceived uninteresting but required learning

activities as boring and disappointing and had low motivation to
engage in such activities.

Students endeavored to personalize their learning by connecting
the uninteresting but required academic activities with their
personal research or personal lives.

About half of the participants believed that having a high-quality
rationale that was related to identification could enhance
motivation.

Though specific insights can be collected from each individual study, significant

discussion can also be made by looking across the totality of the research. First, the positive

impact of rationale generation quality on autonomous motivation has been repeatedly

demonstrated across the three studies. In Study 1, rationale generation quality positively
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predicted needs satisfaction and negatively predicted needs frustration, which in turn was
associated with autonomous motivation, controlled motivation, and perceived learning outcomes.
In Study 2, participants who generated high-quality rationales reported significantly higher
scores on identification and autonomous motivation, in comparison with participants who
generated low-quality rationales and participants in the control group. In Study 3, most
participants mentioned connecting the uninteresting learning activities with their research or
personal lives as a way to motivate themselves, and about half of the participants believed that
having a high-quality rationale that was related to identification could enhance motivation.
Taken together, my findings indicate that the quality of rationales matters more than the quantity
of the rationales.

These results are in agreement with those of previous studies in rationale provision (Deci
etal., 1994; Legault et al., 2011; Reeve et al., 2002; Steingut et al., 2017). Previous research
demonstrated that compared to controlling rationales, autonomous rationales lead to stronger
effects on autonomous motivation, engagement, and performance (Steingut et al., 2017;
Vansteenkiste et al., 2018), which revealed the significance of rationale quality. Consistent with
the literature, this research found that students who reported being able to bring value to learning
and make learning more relevant tended to perceive needs satisfaction and show autonomous
motivation. Extending prior work on needs satisfaction (Deci et al., 1994; Reeve et al., 2002), |
also examined the relation between rationale generation orientation and needs frustration. As |
expected, rationale generation quality negatively predicted autonomy frustration, competence
frustration, and relatedness frustration, which indicated that rationale generation quality could
protect people against feeling frustrated when engaging in uninteresting but required courses.

The causal effect of rationale generation on motivation, which was demonstrated in Study 2, can
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be explained in part by the fact that most (29/36) participants in the rationale generation group
have listed high-quality rationales that are related to integration or identification. Because further
multiple comparisons analysis on the high-quality rationale group, the low-quality rationale
group, and the control group indicated that there were no differences in motivation or
performance between the control group and participants who generated low-quality rationales.
Another message | get from these studies is that autonomy is critical in the context of
doing uninteresting but required academic activities. In addition to investigating the effects of
rationale generation orientation and rationale generation intervention on motivation and learning,
| also tested the classical SDT model, the Needs-Motives-Outcomes model (see Figure 4.1), in a
context of participating in uninteresting but required academic courses. It is interesting to note
that autonomy plays a dominant role in predicting autonomous motivation and controlled
motivation. Study 1 showed that autonomy satisfaction was the sole factor predicting
autonomous motivation, and autonomy frustration was the only factor predicting both
autonomous motivation and controlled motivation. This finding has not previously been
described. Many SDT studies focusing on higher education have found that competence has a
dominant contribution to students’ self-determined motivation (Levesque-Bristol et al., 2010;
Levesque-Bristol, Richards et al., under review; Hsu et al., 2019). In contrast to those findings,
autonomy plays a critical role in autonomous motivation and controlled motivation. This
inconsistency may be due to the differences in research contexts. Classic tests in SDT (e.g., Deci
& Ryan, 2000; Ryan & Deci, 2017) have highlighted the finding that some needs are more
salient in certain situations. Previous research examines students’ general learning experiences in
higher education, whereas in the current research, | only focus on the experiences regarding

uninteresting but required academic courses, in which students generally perceive little
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autonomy. When engaging in uninteresting but required academic courses, students are mainly
being deprived of autonomy. Therefore, autonomy becomes more salient in such situation. This
argument is supported by the findings in Study 3. For example, one participant in Study 3 stated
that the most difference between the interesting and uninteresting learning situations was
whether the behaviors were chosen by himself/herself or others. Another participant said he/she
liked one required course because “it provided him/her with free will or independence” in
working on the tasks. Wolters (1998) has documented a similar finding regarding motivational
strategies. In that study, Wolters (1998) examined motivational strategies across various learning
situations, including irrelevant tasks, difficult tasks, and boring tasks, and found that when faced
with boring course material, students were more likely to adopt interest-related strategies to
maintain their efforts. It is possible to hypothesize that the significance of basic psychological
needs is somewhat influenced by the scarcities of the needs. The more deficient in a need, the
more important the need is. Further work is required to test this hypothesis.

Although no significant evidence was found in Study 2 for supporting the hypothesis that
the effects of rationale generation would be stronger on transfer of learning than on rote learning,
a small effect size (Cohen’s d = 0.25) was obtained for perceived knowledge transferability
between the rationale generation group and the control group in the main experiment of Study 2.
The distinct effects on transfer of learning and rote learning showed up after | differentiated
between high and low quality. A larger effect size was found in transfer of learning (2 = 0.05)
than rote learning (2 = 0.01) in terms of the mean differences among the high-quality rationale
group, the low-quality rationale group, and the control group. The high-quality rationale group
scored higher than the other two groups in transfer of learning with a marginal significance (p one-

tailed = .088). In contrast, no evidence was found for mean differences in rote learning (p one-tailed =
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.407). According to these findings, it is likely that the null effect on transfer of learning is due to
the small sample and being underpowered. Study 3 supplement these findings with qualitative
evidence. Discrepancies between course grade and learning have been mentioned by many
participants. Most participants got satisfactory results from the academic activities, mostly were
embedded in courses; however, they felt that course grade could not represent how well they
learn. For example, one participant said that “I don’t remember anything from the class, and I got
a good grade, but I don’t remember because I wasn’t interested. I didn’t pay attention to.” The
interview data once again suggests that it is critical to assess students learning based on deep

understanding rather than rote memorization.

6.2 Implications

The present dissertation contributes to a theoretical understanding of extrinsic motivation
and internalization. First, this research provides new evidence about the role of the
characteristics of the learners in the process of internalization. Study 1 demonstrated that
rationale generation orientation, especially rationale generation quality, was associated with
basic psychological needs satisfaction and frustration, which in turn, was correlated with
autonomous motivation, controlled motivation, and perceived learning outcomes. This finding
explains why students are differentially motivated even when they sit in the same classroom and
study with the same teacher. Students who are able to bring value to learning and make learning
more relevant tend to perceive more satisfaction and less frustration in basic psychological
needs, compared to students who fail to do so. The creation and validation of the rationale
generation orientation scale is an important step forward for research investigating rationale
generation. Prior to this study it was difficult to investigate the relations between rationale

generation and other constructs. The causal effect of rationale generation on motivation was
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confirmed in Study 2 with experimental manipulation. Previous research in rationale provision
has shown the mediating effect of identification on rationale and engagement (Reeve et al., 2002;
Jang, 2008). The effect size of rationale generation intervention in the current study (Cohen’s d =
0.50) is similar to the one of identified rationale provision in Reeve et al.’s (2002) experiment
(Cohen’s d = 0.53), which suggests that having the opportunities to reflect on the reasons for
doing an externally motivated activity is as effective as receiving identified rationales from
authorities in fostering identification. The present research enriches it by providing additional
evidence that generating rationales for required behaviors enhances identification. Moreover,
when further separate the rationale generation intervention into the high-quality rationale group
and the low-quality rationale group, the effect of rationale generation becomes more distinct and
clearer. Participants who generated high-quality rationales outperformed the low-quality
rationale group and the control group in motivation and transfer of learning, whereas there was
no significant differences between the low-quality rationale group and the control group. The
quality of rationales plays a more important role than the action of generating rationales itself.
Another encouraging finding related to the quality or rationale generation is that the effect size of
high-quality rationale in the current study (Cohen’s d = 0.76) is larger than those of identified
rationale provision in Reeve et al.’s (2002) experiment and autonomy-supportive rationale
provision in Jang’s (2008) experiment. Compared with receiving identified rationales from
others, people benefit more from coming up with autonomous rationales on their own. This
finding supports that self-generated rationales are more likely to provoke perceptions of self-
relevance than externally offered rationales (Vansteenkiste et al., 2018).

Second, this dissertation opens a new line of inquiry into the interaction effects between

social contexts and personal dispositions. Study 2 revealed that when participants were provided
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with rationale generation opportunities, their rationale generation orientations would have strong
associations with their motivation and learning, whereas when rationale generation opportunities
were absent, participants’ rationale generation orientation was negatively or not correlated with
their motivation or learning. To my best knowledge, the present research is the first to explore
the effects of rationale generation intervention on the relations between rationale generation
orientation, motivation, and learning, which helps shed light on how rationale generation
orientation and rationale generation intervention work together.

Third, this dissertation has gone some way towards enhancing our understanding of
students’ experiences in learning uninteresting but required tasks from the perspective of SDT.
According to the SDT, autonomous motivation and controlled motivation should be negatively
correlated. However, | found positive correlations between them in Study 1 and Study 2’s
rationale generation group. A possible explanation for these results may be that controlled
motivation plays a more important role in uninteresting but required learning contexts than in
general learning contexts. When students participate in uninteresting but required academic
courses or activities, they are likely to have low and controlled types of motivation. Fostering the
internalization by generating rationales for learning may move the motivation along the
continuum from external to introjection, but it will still remain a controlled type of motivation.
Also, multiple rationales may be generated during rationale generation, which could enhance the
corresponding types of motivation simultaneously and lead to the positive correlations between
autonomous types of motivation and controlled types of motivation. This finding extends our
knowledge of the functions of different types of motivation in uninteresting but required

contexts.
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Pervious research in rationale has mostly been done with quantitative research method
(e.g., Canning et al., 2018; Davis et al., 2016; Deci et al., 1994; Harackiewicz et al., 2016; Jang,
2008; Reeve et al., 2002). In the current research, | adopt the sequential explanatory mixed
method design, which offsets the weaknesses of quantitative and qualitative research and allows
me to collect comprehensive data. First, I collected quantitative data to address the “whether or
not” questions: whether rationale generation orientation is associated with SDT-related variables
and whether rationale generation can enhance internalization, which laid the groundwork for the
current research. Then, qualitative data was collected to explore the “how” and “what” questions:
how students perceive the uninteresting but required learning and what the common motivational
strategies are. Students’ vivid first-hand experiences and perspectives allow me to explain the
quantitative results of Study 1 and Study 2 in more depth. The current research provides a more
comprehensive understanding of students’ experiences in doing uninteresting but required
academic activities and the effectiveness of rationale generation than either quantitative or
qualitative approaches alone.

The findings also bear important practical implications for higher education researchers
and practitioners. Study 1 demonstrated that rationale generation orientation could assist college
students to view the uninteresting but required learning experiences more positively. A next step
in line with the current research is to investigate the antecedents of college students’ rationale
generation orientations. In concordance with past research in Auto-Motive Model (Bargh, 1990;
Levesque & Pelletier) and with SDT, I propose that individuals’ prior experiences in receiving or
generating rationales and perceptions of autonomy, competence and relatedness may affect the
development of rationale generation orientation. For example, if individuals constantly receives

rationales from their parents, teachers, or other authorities when required to do uninteresting
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activities, such as household chores and repetitive calculations, and identifies with the rationales
offered to them, those individuals are likely to develop a chronic tendency to spontaneously
generate rationales for external demands. Further analyses of the factors associated with rationale
generation orientation may provide information for intervention efforts. Study 2 has provided
evidence about the positive effect of rationale generation on identification. Therefore, more
rationale generation opportunities should be made available to students. In the experiment of
Study 2, participants in the intervention group spent, on average, 112 seconds on generating
rationales, which significantly enhanced their identification with a decent effect size (Cohen’s d
=0.5). It is feasible to conduct the same intervention in real classrooms. For example, instructors
give students three minutes to write down their reasons for taking the class at the start of each
lecture. This may help students discover personal significance for completing such activities.
Another important practical implication is to facilitate students to generate high-quality
rationales. The significance of rationale generation quality has been demonstrated across three
studies. It is recommended that students are well-informed of the courses prior to registering for
them, especially for the required ones. Some participants of Study 3 stated that it was difficult for
them to make the courses meaningful and relevant because they knew little about the course and
they were not clear about what they wanted to get out of the courses. Even though this research
focuses on rationale generation, |1 by no means devalue the importance of rationale provision. In
fact, the qualitative results suggest that guidance from teachers or senior peers can help students
see the value of taking required courses and generate high-quality rationales. It would also be
helpful if we can make the learning/course objectives more explicit and more accessible to

students.
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6.3 Limitations and Future Directions

Even though this current work is the first of its kind to test the effects of rationale
generation on students’ autonomous motivation in the context of doing uninteresting but required
academic activities, there are some limitations worth discussing. In Study 1, | use half of the
dataset to run EFA and another half to run CFA, which is not an ideal approach to validate a
scale. Although I believe it is acceptable as the focus of my study is to examine the relations
among all variables not to develop a scale, more data is needed to test the viability of the
findings. The primary limitation of Study 2 is that this is not carried out within the real classroom
environments. Thus, the findings obtained in the present study cannot be generalized to real-life
classrooms. Another limitation of Study 2 is that the limited sample size did not allow me to
detect small effect sizes. It is likely that I did not obtain significant evidence to support the
hypothesis related to learning outcomes due to this underpowered issue. Moreover, Study 2
cannot explain “why” rationale generation enhances identification. Additional research is needed
to investigate the mechanism of the effect. Although my Study 3 provides more insight into
students’ experiences in real-life classrooms, it has a couple of methodological drawbacks. I, as
the researcher, may introduce bias to the interview process as well as the data analysis process.
For example, I may unintentionally encourage the expression of identification and rationale
generation. Likewise, participants may introduce bias as well. For example, compared to other
research methods, participants may be more likely to give socially-acceptable responses in a
face-to-face interview. Moreover, it is difficult to replicate and generalize the findings obtained
from qualitative data. Another limitation is about the characteristics of the participants. In Study
2 and Study 3, | recruited my participants from graduate students, because the experimental

material in Study 2 is about APA formatting, which is more relevant to graduate students in
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comparison to undergraduates. Thus, it is important to bear in mind that the findings obtained in

Study 2 and Study 3 may not reflect the experiences of undergraduates.

6.4 Conclusions

The present research extends SDT work on internalization by exploring the role of the
characteristics of the learners in the process of internalization. | conducted three studies to
examine the effects of rationale generation on students’ autonomous motivation and learning
during uninteresting but required academic activities. Compared to externally offered rationales,
rationale generation is more autonomous because it is self-directed rather than imposed by an
external source. Also, rationale generation is more likely to provoke perceptions of self-
relevance as it is self-generated. In Study 1, | demonstrated that rationale generation orientation,
including rationale generation tendency and rationale generation quality, is one learner-related
factor influencing basic psychological needs, motivation, and learning outcomes. Rationale
generation quality plays a more important role than rationale generation tendency. In Study 2, |
developed and successfully tested a rationale generation intervention to enhance students’
identification, although no significant differences in learning have been found between the
rationale generation group and the control group. To gain more insight into students experience
in uninteresting but required academic activities within the context of higher education, I
interviewed 11 graduate students regarding their uninteresting learning experiences and
motivational strategies. Students generally perceive uninteresting but required learning activities
as boring and disappointing and have low motivation to engage in such activities. The most
common strategy that the students use is enhancing personal significance. Many students believe
that generating a high-quality rationale that is related to identification could enhance motivation.

Taken together, my findings indicate that providing students with opportunities to generate
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rationales for the uninteresting but required academic activities may open the door to discovering
personal significance for completing such activities. Autonomous motivation, especially
identification, will be enhanced if students can recognize the significance of learning for their

personal interests and lives.
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APPENDIX A: THE RECRUITMENT EMAIL FOR STUDY 1

Recruitment Email

Subject Line: Had Uninteresting but Required Academic Activities Experiences?

Dear Student,

“Learning is not always fun.” Our Educational Psychology research team is seeking participants
for a research study about uninteresting learning experience. We want to know how college
students motivate themselves in uninteresting but required academic activities.

If you take part in this study, you would be asked to complete a 15-20 minutes survey. To be
able to take part in this study, individuals must be 18 years old or older and have prior
experiences related to uninteresting but required academic activities.

If you are interested in participating in this project, please follow this link to the survey: [survey
link].

Your participation is completely voluntary, and once you enroll you can choose to withdraw at
any time. If you have any questions, please feel free to contact us at wang2347@purdue.edu.

Thank you for your time!

Chantal Levesque-Bristol & Cong Wang
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APPENDIX B: THE RECRUITMENT PAPER FLYERS FOR STUDY 2

RESEARCH PARTICIPANTS NEEDED
We are looking for participants for a Motivation and Learning experiences study!

Purpose of the study:
This study is to investigate how students adjust their motivation when they engage in uninteresting but required activities.
Eligibility requirements:

e Graduate students
e Aged 18 or older

What does this study involve?

Watch a ten-minute video regarding the knowledge of APA formatting and answer ten multiple-choice questions;
Fill out a survey;

Revise the format of a text using APA formatting.

Participating in the study will require approximately 30 minutes of your time.

Compensation:

For your participation, you will receive a total of $5 dollars at the end of the study. E
|

Contact:

If you are interested in participating you can schedule via calendly.com/wang2347, or scan the QR code

If you have questions, please email Cong (Vivi) Wang wang2347@purdue.edu E
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A PHD STUDENT
NEED
YOUR HELP

Graduate Students
30-min
$5.00 Paid

TIME: March-April, 2019
LOCATION: YONG 507
CONTACT: Cong (Vivi) Wang, wang2347@purdue.edu

Scan the QR code to schedule
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APPENDIX C: THE RECRUITMENT EMAIL FOR STUDY 2

Subject of Email: We are looking for participants for a Motivation and Learning experiences

study!

Dear graduate students,

We are looking for participants for a Motivation and Learning experiences study!

Eligibility requirements:
* Graduate students

» Aged 18 or older

What does this study involve?
» Participating in the study will require approximately 30 minutes of your time.
» Watch a ten-minute video regarding APA formatting and answer some questions.

* Fill out a survey.

Compensation:

For your participation, you will receive a total of $5 dollars at the end of the study.

If you are interested in participating, you can schedule via
https://calendly.com/wang2347/motivation-and-learning-study
Experiment location: YONG 507

Experiment period: March-April, 2019

If you have any questions, please feel free to contact us at wang2347@purdue.edu.

Thank you for your time!

Chantal Levesque-Bristol & Cong Wang
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APPENDIX D: THE RECRUITMENT EMAIL FOR STUDY 3

Subject Line: Had Uninteresting but Required Academic Activities Experiences?

Dear Student,

“Learning is not always fun.” Our Educational Psychology research team is seeking participants
for a research study about uninteresting learning experience. We want to know how college
students motivate themselves in uninteresting but required academic activities.

If you take part in this study, you would be asked to participate a 30-minute one-on-one
interview. To be able to take part in this study, individuals must be 18 years old or older and
have prior experiences related to uninteresting but required academic activities. You will get $5
for your participation.

If you are interested in participating in this project, please visit
https://calendly.com/wang2347/motivation-and-learning-study-interview to schedule an

interview.

Your participation is completely voluntary, and once you enroll you can choose to withdraw at
any time. If you have any questions, please feel free to contact us at wang2347@purdue.edu.

Thank you for your time!

Chantal Levesque-Bristol & Cong Wang
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APPENDIX E: THE RATIONALE GENERATION ORIENTATION SCALE

Below is a collection of statements about your general experiences. Please indicate how true
each statement is of your experiences on the whole. Remember that there are no right or wrong
answers. Please answer according to what really reflects your experience rather than what you
think your experience should be.

(1 = Never, 2 = Sometimes, 3 = About half the time, 4 = Most of the time, 5 = Always)

Construct Item Source
Rationale 1. 1tend to think about reasons for studying while I study. | Self-
generation 2. When | learn something, | think about the reasons for developed
tendency studying it.

3. | pay attention to my reasons for studying.

4. | strive to think about my purpose for studying.

5. 1look for reasons before I do a thing.

6. | frequently take time to think about why I study.
Rationale 7. |try to make whatever | am learning as useful as
generation possible.
quality 8. Itend to see connections between learning and my

professional goals.

9. Itend to think about the meaning of things I do.

10. When | study, | look for a way to make it meaningful.

11. I consider a way to make learning more relevant.

12. I try to bring more value to learning.

13. I look for connections between learning tasks and my MRQ
life.

14. I strive to relate the learning tasks to my goals.

15. I try to establish relations between studying and my

personal interests.
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APPENDIX F: THE INDEX OF AUTONOMOUS FUNCTIONING (IAF;
WEINSTEIN ET AL., 2012)

Below is a collection of statements about your general experiences. Please indicate how true
each statement is of your experiences on the whole. Remember that there are no right or wrong
answers. Please circle the answer that best matches your usual behavior rather than what you
think your experience should be.
(1 = Not at all true, 2 = A bit true, 3 = somewhat true, 4 = Mostly true, 5 = Completely true)
My decisions represent my most important values and feelings.
| strongly identify with the things that I do.
My actions are congruent with who | really am.

My whole self stands behind the important decisions | make.

1
2
3
4
5 My decisions are steadily informed by things | want or care about.
6 | do things in order to avoid feeling badly about myself.

7 | do a lot of things to avoid feeling ashamed.

8 | try to manipulate myself into doing certain things.

9

| believe certain things so that others will like me.

10 | often pressure myself.

11 | often reflect on why I react the way | do.

12 | am deeply curious when | react with fear or anxiety to events in my life.
13 | am interested in understanding the reasons for my actions.

14 | am interested in why I act the way | do.

15 I like to investigate my feelings.
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APPENDIX G: THE BASIC PSYCHOLOGICAL NEED SATISFACTION

AND FRUSTRATION SCALE (BPNSFP; CHEN ET AL., 2015)

The following questions concern your feelings about your experience in

${q://QID13/ChoiceTextEntryValue}. Please indicate how true each of the following statement

is for you given your specific experiences with ${q://Q1D13/ChoiceTextEntryValue}.

(1

© 0o N o g B~ w DN PE

(I R S S o o T e e~ i o e
5 WO DN P O © 0 ~N O Ol A W N B O

= Not at all true, 7 = Completely true)
| feel a sense of choice and freedom in the things | undertake.
Most of the things I do feel like “I have to.”
| feel that the people | care about also care about me.
| feel excluded from the group | want to belong to.
| feel confident that I can do things well.
| have serious doubts about whether I can do things well.
| feel that my decisions reflect what I really want.
| feel forced to do many things | wouldn’t choose to do.
| feel connected with people who care for me, and for whom | care.
. | feel that people who are important to me are cold and distant towards me.
. | feel capable at what I do.
. | feel disappointed with many of my performances.
. | feel my choices express who | really am.
. | feel pressured to do too many things.
. | feel close and connected with other people who are important to me.
. I have the impression that people | spend time with dislike me.
. | feel competent to achieve my goals.
. | feel insecure about my abilities.
. | feel I have been doing what really interests me.
. My daily activities feel like a chain of obligations.
. | experience a warm feeling with the people | spend time with.
. | feel the relationships | have are just superficial.
. | feel I can successfully complete difficult tasks.
. | feel like a failure because of the mistakes | make.
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Autonomy satisfaction: items 1, 7, 13, 19
Autonomy frustration: items 2, 8, 14, 20
Competence satisfaction: items 3, 9, 15, 21
Competence frustration: items 4, 10, 16, 22
Relatedness satisfaction: items 5, 11, 17, 23

Relatedness frustration: items 6, 12, 18, 24

187



APPENDIX H: THE SITUATIONAL MOTIVATION SCALE (SIMS;
GUAY, VALLERAND, & BLANCHARD, 2000).

The questions below are related to your feelings of why you are taking

${q://QID13/ChoiceTextEntryValue}. Students have different motivations for taking different

courses, and we are interested in your motivations for taking

${q://QID13/ChoiceTextEntryValue}. Your responses are confidential. Please be honest and

candid. Use the scale provided below to answer each item.

(1 = Strongly Disagree, 2 = Disagree, 3 = Somewhat Disagree, 4 = Neither Agree nor Disagree, 5

= Somewhat Agree, 6 = Agree, 7 = Strongly Agree)

1. |take ${q://QID13/ChoiceTextEntryValue} because it allows me to develop skills that are
important to me.

2. |take ${q://QID13/ChoiceTextEntryValue} because I would feel bad if I didn’t.

3. | take ${q://QID13/ChoiceTextEntryValue} because learning all | can about academic work
is really essential for me.

4. Tdon’tknow. Ihave the impression I’'m wasting my time.

5. | take ${q://QID13/ChoiceTextEntryValue} because acquiring all kinds of knowledge is

fundamental for me.

| take ${q://QID13/ChoiceTextEntryValue} because I feel | have to.

I’m not sure anymore. I think that maybe I should quit (drop the class).

| take ${q://QID13/ChoiceTextEntryValue} because I really enjoy it.

© o N o

I take ${q://QID13/ChoiceTextEntryValue} because it’s a sensible way to get a meaningful

experience.

10. I take ${q://QID13/ChoiceTextEntryValue} because I would feel guilty if I didn’t.

11. | take ${q://QID13/ChoiceTextEntryValue} because it’s a practical way to acquire new
knowledge.

12. | take ${q://QID13/ChoiceTextEntryValue} because | really like it.

13. | take ${q://QID13/ChoiceTextEntryValue} because experiencing new things is a part of
who | am.

14. | take ${q://QID13/ChoiceTextEntryValue} because that’s what I’m supposed to do.

15. I don’t know. I wonder if I should continue.
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16. | take ${q://QID13/ChoiceTextEntryValue} because | would feel awful about myself if |
didn’t.

17. | take ${q://QID13/ChoiceTextEntryValue} because it’s really fun.

18. I take ${q://QID13/ChoiceTextEntryValue} because that’s what I was told to do.

Intrinsic motivation: items 8, 12, 17
Integration: items 3, 5, 13
Identification: items 1, 9, 11
Introjection: items 2, 10, 16
External regulation: 6, 14, 18
Amotivation: 4, 7, 15
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APPENDIX I: THE PERCEIVED KNOWLEDGE TRANSFERABILITY
SCALE (PKTS; RICHARDS ET AL., UNDER REVIEW).

Please consider the following questions as they relate to ${q://QID13/ChoiceTextEntryValue}
and record the extent to which you agree using the choices provided.
(1 = Strongly Disagree, 2 = Disagree, 3 = Somewhat Disagree, 4 = Neither Agree nor Disagree, 5

= Somewhat Agree, 6 = Agree, 7 = Strongly Agree)

1. |1 feel confident in my ability to apply the course material in other classes that I have.

2. | feel confident in my ability to apply the course material in my professional life.

3. | feel as if the material covered in this course is relevant to my future career.

4. Given the future career that | have chosen, it is important for me to learn the information
covered in this class.

5. lunderstand how I will use the information learned in this class in my professional life.

6. Information learned in this course will inform my future learning experiences.

7. 1 believe that it is important for me to learn the information included in this course.

8. The information learned in this course will help me become a more well-rounded individual.

Note: The statements in bold were used in Study 2.
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APPENDIX J: THE PERCEIVED LEARNING SATISFACTION SCALE
(KIM, KWON, & CHO, 2011).

Please consider the following questions as they relate to ${q://QID13/ChoiceTextEntryValue}
and record the extent to which you agree using the choices provided.

(1 = Strongly Disagree, 2 = Disagree, 3 = Somewhat Disagree, 4 = Neither Agree nor Disagree, 5
= Somewhat Agree, 6 = Agree, 7 = Strongly Agree)

I think I learned a lot from this course.

| think this class satisfied my learning needs.
Overall, I am satisfied with this course.

I would like to recommend this course to others.

I am glad | took this course.

o g~ D

I would like to take a similar course in the future.

Note: The statements in bold were used in Study 2.
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APPENDIX K: THE MULTIPLE-CHOICE ITEMS FOR ROTE LEARNING
ASSESSMENT

In the next part, you will be asked to answer 8 multiple-choice questions regarding the content
covered in the video. Please answer the questions accurately and quickly.
Please don't spend too much time on the questions. If you don't know the answer or are not sure

which is correct, please select "'l don't know." Do Not choose an answer at random.

1. What is the correct way to write a number that represents hours and minutes?
A. 3 hours 45 minutes

B. Three hours 45 minutes

C. Three hours forty-five minutes

D.Both Aand C

E. I don’t know

2. Please choose the correct way to write a fraction
A. 12

B. One/second

C. One half

D. One-half

E. I don’t know

3. Which statement is incorrect in terms of the expressions of the numbers?
A. It takes 30 minutes to participate in the current study.

B. When you flip a fair coin, the probability you get a head is 0.50.

C. The depth of the phone is 0.76 cm.

D. The type Il error rate of the study is 5%.

E. I don’t know

4. Which statement is incorrect in terms of the expressions of the numbers?

A. Forty-eight percent of the sample showed an increase.
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B. It was measured with a 5-point scale.

C. The experimental group gained 3 times as many.
D. We interviewed five students from Grade Four.
E. I don’t know

5. Assuming this is the first citation in a paper, which is correct according to APA style?
A. Briddel, Rimm, Caddy, Krawitz, Scholis, and Wunderling (1978) found that ...

B. Briddel, Rimm, Caddy, Krawitz, Scholis, & Wunderling (1978) found that ...

C. Briddel et al. (1978) found that ...

D. Briddel’s research team (1978) found that

E. I don’t know

6. In which text the citation is correct according to the APA style?

A. Ecphory is “the process by which retrieval information is brought into interaction with stored
information (p. 178)” (Tulving, 1983).

B. Ecphory is “the process by which retrieval information is brought into interaction with stored
information” (Tulving, 1983) [see p. 178].

C. Ecphory is “the process by which retrieval information is brought into interaction with
stored information” (Tulving, 1983, p. 178).

D. Ecphory is “the process by which retrieval information is brought into interaction with stored
information” (Tulving, 1983).

E. I don’t know

7. What is the correct order of these references in the same parentheses?
a. Tulving, E., Pearlstone, Z., & Craik, F. M. (1966).

b. Tulving E., & Thompson, D. M. (1966).

c. Craik, F. M., & Tulving, E. (1966).

d. Tulving, E. (1966).

A. c-a-b-d
B. c-d-a-b
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C. a-b-c-d
D. c-d-b-a
E. I don’t know

8. Assuming this is the second time you cite this work in your paper, in which text the citation is
correct according to the APA style?

A. Wang & Hsu (1973) define leadership in a more practical way.

B. Wang and Hsu (1973) define leadership in a more practical way.

C. Wang et al. (1973) define leadership in a more practical way.

D. Wang and Hsu (1973, p. 25) define leadership in a more practical way.

E. I don’t know

Note: the options in bold are the correct answers.
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APPENDIX L: TRANSFER TASK 1 FOR THE MAIN STUDY OF STUDY 2

In the next section, there are some APA formatting errors in the text. Please identify as many as
you can in 5 minutes and highlight the errors. If you complete the task before 5 minutes, you can

move on before the 5 minutes end.

With the increasing accessibility of the internet in the past decade, online learning is becoming
an integral part of most higher education institutions (Bowers & Kumar, 2015; Porter, etc.,
2014). In 2010, 65.5% of higher education institutions in the United States offered online courses
(Allen & Seaman, 2011) and the online enrollment has been steadily growing. In Fall 2016,
“31.6% of all higher education students had taken at least one online course” (Seaman, Allen,
& Seaman, 2018). Despite the explosive growth of online learning in higher education, it has
also raised some pressing concerns regarding low student engagement and high dropout rates in
online courses and programs. For example, non-completion rates as high as 75% have been
reported in multiple studies (e.g., Carr, 2000; Jun, 2005; Rochester and Pradel, 2008). Though
various factors can account for the high attrition rates in online learning environments,
motivation, as a salient component of learning in any educational environment, has drawn
increased research attention (e.g., Broadbent & Poon, 2015; Miltiadou & Savenye, 2003; Chen
& Jang, 2010). In addition to the self-regulation strategies, contextual support in the online
courses is critical. Online learners need a variety of support from instructors as well as their
peers (Seaman, Allen, & Seaman, 2018). Some researchers are concerned that not being present
in the same location at the same time eliminates the opportunities for immediate social
interactions to occur among students and instructors in online learning (Chen & Jang, 2010). As
a result, learners in online learning contexts reported negative experiences, such as feelings of
isolation, frustration, anxiety, and confusion (e.g., Jun, 2005). Bowers & Kumar (2015) have
pointed out that lack of connectedness and instructor presence could lead to student
disengagement. Researchers have found that students are more likely to withdraw or fail when
they perceive a lack of social interactions and instructor presence (e.g., Bower & Kumar, 2015;
Porter, et al., 2014).
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Participants in the study were undergraduate students at a comprehensive university in Beijing,
China. Most students in this university were academically successful students when they were in
high school, because in order to get accepted to the university they need to rank at least in the top
five percentage in the National College Entrance Examination. We recruited 1860 students.
They were from various academic disciplines including Agriculture, Health and Human Science,
Science, Liberal Arts, Technology, and Engineering. See Table 2 for a list of participant
demographics. 900 students (630 females and 270 males) received the traditional instruction,
and 960 students (750 females and 210 males) received the online instruction. The 2 groups
were taught by the same instructor. There was no significant difference in cumulative grade point
average between the two groups (t (df = 1580) = -1.04, p = .30). Upon IRB approval, students
received a 5-minute survey via email assessing their perceptions about a course in which they

were currently enrolled.

Note: the words in bold are the keys.
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APPENDIX M: TRANSFER TASK 2 FOR THE FOLLOW-UP STUDY OF
STUDY 2

There are some APA formatting errors in the following paragraphs. Please identify as many as
you can in 3 minutes and highlight the errors. If you complete the task before 3 minutes, you can

move on before the 3 minutes end.

Allen, I. E., & Seaman, J. (2011). Going the distance: Online education in the United States,
2011. Sloan Consortium. Retrieved from https://eric.ed.gov/?id=ED529948

Bowers, J., & Kumar, P. (2015). Students’ perceptions of teaching and social presence: A
comparative analysis of face-to-face and online learning environments. International
Journal of Web-Based Learning and Teaching Technologies, 10(1), 27-44.

Broadbent, J., and Poon, W. L. (2015). Self-regulated learning strategies & academic
achievement in online higher education learning environments: A systematic review. The
Internet and Higher Education, 27, 1-13.

Carr, S. (2000). As distance education comes of age, the challenge is keeping the students.
Chronicle of Higher Education, 46(23).

Chen & Jang. (2010). Motivation in online learning: Testing a model of self-determination
theory. Computers in Human Behavior, 26(4), 741-752.

Jun, J. (2005). Understanding e-dropout? International Journal on E-Learning, 4(2), 229-240.

Miltiadou, M., Savenye, W. C. (2003). Applying social cognitive constructs of motivation to
enhance student success in online distance education. AACE Journal, 11(1), 78-95.

Porter, W. W., Graham, C. R., Spring, K. A., & Welch, K. R. (2014). Blended learning in higher
education: Institutional adoption and implementation. Computers & Education, 75, 185—
195.

https://doi.org/10.1016/j.compedu.2014.02.011

Rochester, C. D., & Pradel, F. Students’ perceptions and satisfaction with a web-based human
nutrition course. American Journal of Pharmaceutical Education, 72(4), 91.

Seaman, J., & Seaman, J. (2017). Grade increase: Tracking distance education in the United
States. Online Learning Consortium. Retrieved from
https://onlinelearningconsortium.org/read/grade-increase-tracking-distance-education-
united-states/
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Seaman, J., Allen, I. E., & Seaman, J. (2018). Grade increase: Tracking distance education in the
United States. Online Learning Consortium. Retrieved from
https://onlinelearningconsortium.org/read/grade-increase-tracking-distance-education-
united-states/

Note: the words in bold are the keys.
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APPENDIX N: THE SEMI-STRUCTURED INTERVIEW PROTOCOL

Research Question: How do students perceive uninteresting but required academic activities and
what strategies do they use to motivate yourself in such condition?

Experience in Uninteresting but Required Academic Activities (major and non-major course)

1. Could you give me an example of a time when you had to do some uninteresting but
required academic activities or tasks? Describe it to me.

a. How did you feel/respond/react/interpret about that task?

b. How did you go about working on that academic task?

2. Did you do anything to keep yourself motivated to engage in that activity?

If yes, ask: what did you do?

If no, ask the next question and then ask: what would you do in that situation if you wanted to
keep yourself motivated?

3. What were your reasons for doing the task? Did you think about your reasons before
working on the task as a way to motivate yourself?

4. What efforts did you take to complete the activity? (Help center, office hours, check your
work, read more about the subject....)

5. Did you successfully complete the task/activity? Did you get feedback and/or a good
result/grade for that activity/task?

Experience in Interesting Academic Activities (major and non-major course)

1. Could you now give me an example of a time when you worked on an interesting and
required academic tasks? Describe it to me/tell me about it.

2. What were your reasons for doing the task? Did you think about your reasons before
working on the task (or did you find that unnecessary to get you started)?

3. How would you compare your working on, motivation, and completion of the interesting

task from what you told me about the uninteresting task?
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APPENDIX O: ASUMMARY OF UNINTERESTING BUT REQUIRED

COURSES
Discipline n
Engineering 22
Mathematics 20
Technology 20
Chemistry 17
Communication 16
Physics 12
Statistics 10
Education 8
English 6
Biology 6
Management 6
Agriculture 5
Others 71

Note: Disciplines with frequency values less than five were included in others.
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APPENDIX P: EXAMPLES OF HIGH-QUALITY RATIONALES AND

LOW-QUALITY RATIONALES

Categories

Examples

High-quality

Rationales

1.

The APA formatting style is essential for written communication in my
field. It is not only about referencing sources, but mostly creating and
efficient an organized way to disseminate knowledge. [Identification]
I'm going to write a thesis next year so | need to learn APA formatting
in order to make a decent job. 2. APA formatting is a good frame in
terms of providing neat information to the reader and its consideration
as a worldwide format. [Identification]

I have never used APA style of writing, but after watching the video, I
think it would be useful for my academic work. [Identification]

I'm a graduate student researching in the field of education/psychology,
so it is expected of me to know how to write a technical paper in APA

style. [Integration]

Low-quality

Rationales

APA formatting is required in certain classes and by certain journals.
In order to submit assignments or publications to these classes or
journals, I need to learn to write in APA format. [External regulation]
The reason why | learn APA style is because my dissertation is
required to follow APA standard. [External regulation]

Some assignments and HWs need APA formatting to be followed. So |
had to learn some details of APA style formatting. [External

regulation]
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APPENDIX Q: THE OPEN CODES, CATEGORIZATIONS, AND MAIN THEMES OF STUDY 3

Contexts Questions Open Codes Categorizations Themes
Uninteresting, | Feelings The activities were: - All participants felt that the Participants had negative
major-related Disappointing, uninteresting, activities were boring. feelings towards those
activities challenging, and important. - Two participants mentioned the activities; however, they
activities were uninteresting but could also see the
also important. importance of doing
- One participant said it was them.
challenging.
Motivational | Selective hearing/engaging, - Seven participants mentioned The most common
Strategies taking copious notes, choosing connecting the uninteresting strategy participants
the tasks/topics more relevant to | learning activities with their used to motivate
them, reflecting on the learning | research or personal lives. themselves was
needs, connecting it with other - Two participants mentioned enhancing personal
activities, thinking the utility selective learning strategy. significance. Some
value, seeking help, preparing - Two people mentioned incentives. | participants mentioned
mood, adjusting for - One people emphasized emotion | strategies that were very
environments, using incentives, | and environment control. similar to rationale
reflecting on the goal generation.
Uninteresting, | Feelings Lost, dislike, uninterested, awful, | - Ten participants felt that the When the uninteresting
nonmajor- boring, not helpful, painful, activities were boring and painful. learning activities were
related helpful but time consuming - One participant said it was helpful | not closely related to
activities but time consuming. participants’ majors,
they felt that learning
was boring and painful,
and they rarely saw the
value of doing it.
Motivational | Collaborating, performance- - One participant worked with their | The strategies varied
Strategies approach self-talk, seeking utility | friends to reduce the workload. across participants.

value, applying the
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skills/knowledge in other
situations, mastery self-talk

- One participant sought to get a
good grade and seek the utility
value.

- One participant tried to apply the
knowledge and skills.

- One participant mentioned seeing
his/her progress was motivating.

Felt blessed, enjoyed, relaxed,
and excited.

The activities were interesting,
relevant to their
research/personal lives.
Perceiving autonomy.

- All participants enjoyed learning
interesting and major-related tasks.
- Three participants mentioned the
relevance of the tasks.

- One participant mentioned that the
interesting learning task provided
choices.

Learning was enjoyable.

Interesting, Feelings
major-related
activities
Motivational
Strategies

Not needed.

- All participants said they did not
need to try motivational strategies,
because they were highly
motivated.

Students did not need to
motivate themselves
because the tasks were
interesting and they were
highly motivated.

Comparison between

interesting and uninteresting
experience that was closely

related to majors

Needs for self-motivating
strategies, engagement, learning
outcomes, locus of control.

- Two participants said self-
motivating strategies were not
needed for interesting tasks,
whereas strategies were desired for
uninteresting tasks.

- Two participants said they had
more behavioral and cognitive
engagement when engaging in
interesting tasks.

- Most (10/11) participants achieved
good grades in both interesting and
uninteresting courses; however,
four participants said they learned
little from the uninteresting courses.

Interesting and
uninteresting learning
activities differed a lot in
many aspects, which
included motivation,
engagement, and deep
learning.
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- One participant stated that the
most difference between the two
learning situations was whether the
behaviors were chosen by
himself/herself or others.

Attitudes towards rationale
generation

Seeing the personal significance
Ivalue of the task is helpful, not
sure about the effect on
motivation, it can promote
behavioral engagement, high
quality rationale can be helpful,
it can help with initiating an
action, it may work as a
motivation reminder, students
need guidance on it

- Five participants believed that
having a high quality rationale that
was related to personal significance
could enhance motivation.

- Two participants mentioned the
timing of rationale generation.

- Two participants thought it could
at least promote behavior
engagement.

- One participant was not sure about
the effectiveness of rationale
generation.

- One participant said he/she would
need mentor to generate a
meaningful rationale.

Participants felt the
rationale related to

identification would
enhance motivation.




APPENDIX R: SELF-REFLECTION FOR STUDY 3

| am an international student from China. Prior to coming to Purdue University, | have studied in
China for 19 years, received a bachelor’s of science in applied psychology from Sun Yat-sen
University and a master’s of education in educational psychology from Beijing Normal
University. Both universities are top-tier universities in China. To get into those universities and
programs, students need to rank at least in the top 1% in the high-stake national college/graduate
school entrance examination. | worked very hard during my high school and undergraduate study
because for people who are from low socioeconomic status families, getting into top universities
is the most practical way to climb the social ladder. | endorse the value of intrinsic motivation as
an educational researcher; however, studying only for fun is a luxury that | cannot afford even
now. As a graduate student, | am supposed to have more autonomy than high school students and
undergraduates; however, | still took several uninteresting courses to fulfill my degree
requirements in the past five years. Therefore, | have rich firsthand experience of what it is like
to experience uninteresting but required academic activities. Extrinsic motivation is very
effective in driving me to engage and persist in learning activities that are not interesting but
important for my career. | feel this is why | appreciate and endorse the ideas of viewing extrinsic
motivation in terms of a continuum of autonomy and differentiating different types of extrinsic
motivation based on the degree of autonomy. During my time as a doctoral student in
educational psychology at Purdue University, | have been reading literature on SDT and utilizing
SDT as the theoretical framework of my research. Some of the studies that | have completed as
part of my doctoral program demonstrated the positive effects of autonomous types of extrinsic
motivation on learning outcomes (Levesque-Bristol et al., under review; Wang, Zhang, Moss,

Bonem, Levesque-Bristol, under review). In summary, all of the knowledge that | bring into this
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dissertation comes from my firsthand experience, previous research that | have done, and my

review of the literature.

Although my perceptivity helps me come up with the research idea of the dissertation, it is also
likely to increase my bias as a qualitative investigator. The personal experiences and beliefs |
bring into the research may influence what | expect to find in the interviews and how I interpret
participants’ statements. One thing | did to manage my biases throughout the whole process is to
constantly remind myself that | had no hypotheses for Study 3 and all | wanted to get from Study
3 was participants’ true experiences and perspectives. I knew that, during the interviews, | might
unintentionally encourage the expressions of generating rationales, especially for the ones related
to identification and integration. To reduce my impulses to ask leading questions or hint at
rationale generation or identification, | explicitly asked the participants about their opinions on
generating rationales as a way to motivate themselves. This allowed me to maintain as neutral as
possible when inquiring about the strategies that my participants used during uninteresting but
required academic activities. Also, for the first two interviews, | listened to the interview records
right after completed them to check whether any biases had been introduced to the interviews. |
found that sometimes I rephrased participants’ statements with my own words to clarify their
perspectives, which may not accurately reflect participants’ original thoughts. For the following
interviews, | used more clarification questions instead of rephrasing the participants’ words.
During the data analysis process, to minimize my personal biases, | only developed codes from
participants’ original statements. For example, during one of the interviews, I said that “if you
were able to see that [the value of the course] back then, you probably would be more

motivated,” and the participants confirmed, “Yeah, I think, yeah.” I did not code this content
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because it was possible that the participants gave me confirmative responses due to social
desirability bias. Ignoring those contents might not influence my findings substantially because
after going through the entire interview data set, | did not see many similar cases and | believed
that I had sufficient information from the participants’ firsthand statements. To ensure the
consistency of my coding, | revisited all transcripts and made amendments after | completed the

first iteration of the coding.
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