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Abstract

Residents in the medical field work to fulfil their clinical duties and study to pass exams
at the same time. Thus, they need to continuously learn and acquire knowledge in a self-
regulated manner that accommodates their busy work schedule. The importance of self-
regulated learning (SRL) and its relation to motivation is widely recognised in educational
literature, yet it is still not sufficiently explored in medical education literature. The current
study was conducted to examine relations between residents’ satisfaction of their psychological
needs at work, their motivation to learn, and their reported use of different SRL strategies. A
total of 160 residents from different medical departments at McGill University were asked to
complete a questionnaire about their psychological needs satisfaction, motivation to learn, and
use of SRL strategies. Path analysis showed that satisfaction of the perceived competence
promotes more use of different SRL strategies through achieving intrinsic motivation. Results
were discussed in terms of their impact on medical education practice as well as their theoretical

implications.



Résumé

Les résidents en médecine veillent a s’acquitter de leurs taches cliniques, tout en étudiant
pour passer leurs examens. Ainsi, ils doivent continuellement apprendre et acquérir des
connaissances de fagon autorégulée, afin de respecter un horaire bien rempli. Bien que
I’importance de 1I’apprentissage autorégulé et son rapport avec la motivation soient largement
reconnus dans la littérature pédagogique, ils ne sont pas suffisamment explorés en médecine.
Nous avons mené la présente étude en vue d’analyser les rapports entre la satisfaction des
¢tudiants résidents et leurs besoins psychologiques au travail, leur motivation a apprendre et leur
utilisation de diverses stratégies d’apprentissage autorégulé. Au total, nous avons demand¢ a
160 résidents de divers départements de médecine de 1’Universit¢ McGill de remplir un
questionnaire sur la satisfaction de leurs besoins psychologiques, leur motivation a apprendre et
leur usage des stratégies d’apprentissage autorégulé. Selon notre analyse des pistes causales, la
satisfaction des compétences pergues favoriserait I’'usage de différentes stratégies
d’apprentissage autorégulé, parce qu’elle crée une motivation intrinséque. Nous discutons des
résultats du point de vue de leur impact sur la pratique de I’éducation médicale, ainsi que sur

leurs implications théoriques.
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CHAPTER 1
Introduction

Medical professionals are required to remain current with the constantly expanding
medical knowledge to maintain high-quality health care for their patients. It is well recognized
that medical professionals need to learn continuously as part of their daily practice (Wiel,
Bossche, Janssen, & Jossberger, 2011). That said, the knowledge of medical professionals has
been shown to decline with time, potentially resulting in lower quality of care. One of the main
explanations of this phenomenon is the lack of updated self-regulatory knowledge and new skills
(Choudhry, Fletcher, & Soumerai, 2005). Thus, the importance of promoting self-regulated
learning in medical practice is widely recognised. Self-regulated learning strategies are becoming
progressively integrated within the framework of medical education as a central feature of
medical professionals’ development (Brydges & Butler, 2012). This integration also applies to
the development of residents and practitioners (Duffy, 2008; Epstein, Siege, & Silberman, 2008;
Holmboe et al., 2005; Mann, Gordon, & MacLeod, 2009; Wyatt & Sullivan, 2005). The primary
purpose of this research is to examine the relationship between satisfying basic psychological
needs, intrinsic motivation, and self-regulated learning strategies among medical residents. This
issue will be approached following the conceptual framework of self-determination theory (Deci
& Ryan, 2000).
What is self-regulated learning?

Self-regulated learning (SRL) refers to “learning that occurs largely from the influence of
students’ self-generated thoughts, feelings, strategies, and behaviours, which are oriented toward

the attainment of goals” (p. viii) (Schunk & Zimmerman, 1998). Pintrich (2000) defines SRL as
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“an active, constructive process whereby learners set goals for their learning and then attempt to
monitor, regulate, and control their cognition, motivation, and behavior, guided and constrained
by their goals and the contextual features in the environment” (p. 453). The process of SRL has
been described by multiple theorists (e.g., Pintrich, 2000; Schunk & Zimmerman, 1998; Winne
& Hadwin, 2008). Zimmerman (2000) describes the cycle of self-regulation in learning as
consisting of three phases that are constantly iterated by the self-regulated learner. According to
Zimmerman, the process starts with the forethought phase, wherein the learner sets his/her own
learning goals and determines suitable learning strategies. This is followed by the performance
phase, wherein the learner implements the pre-set plans from the previous phase, while
constantly monitoring progress. The third phase of the cycle is the self-reflection phase, wherein
the learner evaluates the strategy or strategies chosen and progress made, and then the cycle is
repeated.

Theoretically, self-regulated learners are expected to more easily engage in the learning
process, more effectively manage their metacognitive knowledge (i.e., awareness of one’s own
knowledge), and have more intrinsic motivation than learners who are less self-regulated
(Zimmerman, 1990). However, SRL does not come automatically (Winne, 2005). Therefore,
research about the conditions that facilitate SRL merits greater attention. As Brydges and Butler
(2012) note, this is especially the case in the medical field, as medicine is a profession that is
considered self-regulatory in nature. Medical students, residents, and practitioners are expected
to regulate their learning processes throughout their career to ensure that standards of medical
practice are met (Brydges & Butler, 2012). Unfortunately, there is little published evidence that
medical schools and post-graduate institutions are successfully helping students and residents

become effective self-regulated learners (White & Gruppen, 2010).
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Medical schools and post-graduate institutions also expect medical students to
spontaneously engage in SRL after graduation, as they go through their residency training, and in
subsequent years of practice (White & Fantone, 2010). Schunk (2008) states that SRL is highly
context-dependent; therefore, without setting the optimal conditions for residents to utilize their
SRL abilities (e.g., posing questions in instances in which they are uncertain, engaging in critical
thinking and reflection), residents and practitioners are not readily becoming efficient self-
regulated learners (White & Gruppen, 2010; Wiel et al., 2011; Wyatt & Sullivan, 2005).
Residency and self-regulated learning

Residents represent a special group of health professionals. Since residents are
transitioning from being medical students into becoming independent practitioners in various
medical and surgical specialities, they carry a complex mixture of responsibilities. During this
period, residents are responsible for actively contributing to the solution of patients’ healthcare
problems. At the same time, they are studying continuously to increase their knowledge, pass
exams, and perfect their skills. Residents are challenged with time restrictions related to trying
to balance their personal life, professional duties, and study (Duffy, 2008; Lacasse, Lee,
Ghavam-Rassoul, & Batty, 2009). The heavy workload and the continuous learning
responsibility required from residents reflect the complexity of their work/learning environment
and the concurrent necessity for optimizing SRL (Ten Cate, Kusurkar, & Williams, 2011). The
need to adopt self-regulated learning strategies among residents is essential given the links
between continuous medical education and the quality of health care (Choudhry et al., 2005;
Wiel et al., 2011).

Given the importance of SRL for residents, it is evident that research relevant to SRL in

medical education is needed. It is, therefore, important to examine the extent to which medical
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residents use SRL strategies as well as the factors that can potentially affect the use of these
strategies. This will consequently help medical educators understand the extent to which SRL
strategies are used by residents, such that they can ultimately try to develop effective strategies to
help residents become efficient self-regulated learners who will pursue excellence throughout
their professional careers. It is worth noting that SRL can be effectively modeled and enhanced
(Pintrich, 1994; Schunk & Zimmerman, 1998). A key element to enhance SRL is the
achievement of high levels of intrinsic motivation (Reeve, Ryan, Deci, & Jang, 2008).
Self-determination theory

Motivation is a complex phenomenon that encompasses many concepts and is described
in the literature by multiple psychological theories. This complexity in describing motivation lies
- at least partially - in the fact that motivation can either represent a process that leads to desired
outcomes or represent a desirable outcome product by itself (Pintrich & Schunk, 2002; Winne &
Marx, 1989; Wolters, 2010). Consequently, there are probably complex interdependent
relationships between factors that affect, and are affected by, motivation (Grant, 2008; Guay,
Boggiano, & Vallerand, 2001).

Deci and Ryan (2000) draw on self-determination theory (SDT) to describe and explain
motivation. SDT represents a broad theory with multiple sub-theories that attempts to study
human motivation. SDT has become a popular theory of motivation because of its application in
different contexts, such as academic or work environments (Baard, Deci, & Ryan, 2004; Hagger,
Chatzisarantin, & Harris, 2006; Ryan & Deci, 2002); across different cultures (Hayamizu, 1997;
Jang, Reeve, Ryan, & Kim, 2009); and with persons of different ages and genders (Deci & Ryan,

2000; Ryan & Deci, 2002).
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As explained in their framework, Deci and Ryan (2000) detail the dualistic view of
intrinsic and extrinsic motivation on a continuum scale (Figure 1) that varies according to
autonomy level (i.e., sense of control or choice). The far right-hand side of the continuum is the
most autonomous degree of motivation, intrinsic motivation, and is defined as a person doing an
activity for its inherent satisfaction rather than for external consequences. Extrinsic motivation
represents a less autonomous degree of motivation and is defined as doing an activity to attain an
external outcome, such as a reward, or to avoid a negative outcome, such as punishment. Within
SDT, extrinsic motivation is classified into four types according to level of autonomy, namely
external regulation, introjection, identification, and integration. Integration and identification are
the most autonomous degrees of extrinsic motivation. Therefore, the term autonomous
motivation represents intrinsic motivation, integration, and identification (Ryan & Deci, 2000b).
Figure 1

A Taxonomy of Human Motivation (adapted from Ryan & Deci, 2000a)

Regulatory Amotivation Extrinsic Motivation nt?mSTC
Style Motivation
External o _ ‘ ‘
] Introjection Identification Integration
regulation
Perceived Somewhat Somewhat
locus of Impersonal External ' Internal Internal
) external internal
causality
Least autonomous » Most autonomous

Adapted with permission from Ryan, R. M., & Deci, E. L. (2000). Intrinsic and extrinsic
motivation: Classic definitions and new directions. Contemporary Educational Psychology, 25,

61.
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SDT also postulates that for the person to be intrinsically motivated and have a sense of
self-determination, three innate and fundamental basic psychological needs must be satisfied,
namely autonomy, competence, and relatedness. Ryan and Deci (2002) also state that these three
basic psychological needs are complementary. Thus, the social context (e.g., work or academic
environments) must satisfy all three psychological needs to reach the desired outcomes (e.g., the
person will have higher levels of intrinsic motivation). Consequently, high levels of intrinsic
motivation can act as a mediator between basic psychological needs leading to these better
outcomes (Deci & Ryan, 2000; Guay, Boggiano, & Vallerand, 2001; Gagne & Deci, 2005). On
the contrary, some recent publications suggest that intrinsic motivation moderates - rather than
mediates - the relationship between the basic psychological needs and desired outcomes (e.g.,
work performance) (Dysvik & Kuvaas, 2011).

The SDT framework can help researchers understand practices that affect psychological
needs satisfaction, positively or negatively, by observing both general outcomes (e.g., wellbeing)
and specific behavioural outcomes (e.g., academic achievements). Moreover, the SDT
framework can be readily used to implement supportive strategies in various environments to
alter these outcomes. Empirical studies have shown that supporting the three basic psychosocial
needs leads to achieving higher levels of motivation (i.e., intrinsic motivation) in both classroom
and work environments (Baard et al., 2004; Jang et al., 2009). Some empirical studies, which
will be discussed in the literature review section, have illustrated the positive influence of
supporting autonomy and competence on the use of self-regulated learning strategies by students.
These findings were believed to follow the conceptual framework of SDT; hence, these effects
were attributed to a mediating effect on intrinsic motivation (Sierens, Vansteenkiste, Goossens,

Soenens, & Dochy, 2009; Yamauchi & Tanaka, 1998). Typically, learners who use their self-
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regulated learning strategies effectively tend to have higher levels of intrinsic motivation
(Pintrich & DeGroot, 1990; White & Fantone, 2010).
Intrinsic motivation and SRL

High levels of intrinsic motivation have been shown to be positively associated with
better learning, better academic performance and achievement, and higher levels of wellbeing in
classrooms (Deci & Ryan, 2000; Ryan & Deci, 2000b; Vansteenkiste, Simons, Lens, Sheldon, &
Deci, 2004). Higher levels of intrinsic motivation have also been associated with better clinical
performance for medical students (Sandars & Cleary, 2011). The relationship between intrinsic
motivation and SRL has been demonstrated in multiple empirical studies. For instance, Williams
and Deci (1996) conducted a study on classroom environments and found that when autonomy
support is provided by parents and teachers, students are better able to internalize their
motivation and become more effective self-regulated learners. Reeve et al. (2008) reviewed
several empirical studies and concluded many benefits that were attributed to autonomy-
supportive classroom environments. Among those benefits, they identified that autonomy-
supportive classroom environments help students set their own learning goals and regulate their
learning behaviours. Kusurkar et al. (2012) linked motivation with the use of self-regulated
learning strategies in the medical academic environment. They concluded that intrinsic
motivation positively affects academic performance through the use of deep learning strategies
(e.g., elaboration, organization, and critical thinking) and intensive study effort.

A few studies have examined intrinsic motivation and SRL in medical residents. Wiel et
al. (2011) described the use of SRL among residents as disappointing and sub-optimal. Besides
their busy schedules, a lack of intrinsic motivation has been described as a primary reason for

these results (Lacasse, Lee, Ghavam-Rassoul, & Batty, 2009; Wiel et al., 2011). Residents were
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found to be externally motivated by their patients and by trying to provide high-quality patient
care, but this motivation was not sufficient to drive them to be efficient self-regulated learners.
Wiel et al. (2011) suggested that strategies encouraging residents to be internally motivated by
competence-improvement goals would potentially enhance their use of SRL and eventually
improve overall patient care. The importance of strategies that support intrinsic motivation to
enhance SRL in residents is becoming recognized in the literature. Kusurkar, Croiset, and Ten
Cate (2011) have suggested different strategies to enhance intrinsic motivation, including
providing a suitable autonomy-supportive environment to augment residents’ intrinsic
motivation. On the other hand, it is not surprising that feelings of stress and burnout are not
uncommon among residents, which is possibly explained by a low sense of autonomy and a low
level of intrinsic motivation (Dyrbye, Thomas, & Shanafelt, 2005; Geurts, Rutte, & Peeters,
1999).

There is scant literature, to our knowledge, that directly situates self-determination theory
within SRL for medical residents. For example, the perception of autonomy and competence for
clinicians is thought to reflect positively on their SRL behaviours (Hoffman & Donaldson, 2004;
Sandars & Cleary, 2011; Brydges & Butler, 2012). Additionally, Stok-Koch, Bolhuis, and
Koopmans (2007) suggest that feelings of relatedness can help residents focus on their learning
process. Interestingly, multiple empirical studies have suggested that satisfying autonomy can
lead to satisfying all three psychological needs (Deci, Koestner, & Ryan, 2001; Jang et al., 2009;
Vallerand, Fortier, & Guay, 1997; Williams, McGregor, Zeldman, Freedman, & Deci, 2004).
The research problem

Based on the current literature, we can identify various links between SRL, autonomous

motivation, and basic psychological needs satisfaction (as described by SDT). Although SRL is
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an essential part of the residents’ daily routine, it has not been extensively studied. In the
absence of empirical studies, the literature on medical residents’ SRL in clinical practice is
dominated by theoretical assumptions. Hence, this topic represents a gap in the literature; further
studies are needed that would aid in understanding the use of SRL strategies by residents as well
as how such strategies can be encouraged.

Potential links between the three basic psychological needs and SRL are presented in the
literature. Some of those links are mediated by intrinsic motivation. In this study, we will explore
the relationship between residents’ perceived satisfaction of the three psychological needs, their
self-reported level of intrinsic motivation, and their self-reported use of SRL strategies. Prior to
delineating specific hypotheses, we first review each of the theoretical frameworks and detail
relevant studies. We end with our specific research questions and hypotheses.

Theoretical Frameworks
Self-Regulated Learning

Self-regulated learning is an area that has gained attention from educational psychologists
over the last few decades. Although there are several theoretical frameworks that vary in their
conceptualizations and assumptions underlying SRL, in general, SRL is concerned with how
students master their mental abilities and efforts to reach specific academic goals or outcomes
(Zimmerman, 2008). One of the key features of SRL is a learner’s ability to initiate engagement
in the learning task, choose and perform a suitable learning strategy, and show adaptation skills
accordingly to achieve the required task (Zimmerman, 2008). Rather than present all theoretical
frameworks, we present here two of the most prominent frameworks.

Self-regulated learning from a social cognitive perspective. According to Bandura

(1986), human behavior is a result of dynamic interactions between social, behavioral, and
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environmental factors. Based on this notion of dynamic interactions between these three factors,
Zimmerman (2000) developed a model of self-regulation that defines SRL as learning that
results from “self-generated thoughts, feelings, and actions that are planned and cyclically
adapted to the attainment of personal goals” (p. 14). Zimmerman (1995) argues that self-
regulation depends on personal beliefs and affects that are context specific, but reports that
metacognition plays an important role.

According to Zimmerman (2000), self-regulation in learning is cyclical in nature and
consists of three phases that occur in a feedback loop. Feedback from one phase will affect the
learner’s performance in the next phase. Zimmerman also proposed that adaptation to changes is
a key factor in the process of self-regulation. During SRL, personal, behavioral, and
environmental adaptation may occur. Personal adaptation involves an adjustment of personal
affective and cognitive processes. Behavioral adaptation involves an adjustment of strategies
used by the person. Environmental adaptation involves the adjustment needed according to the
environmental conditions and outcomes. Zimmerman assumes that these three adjustments are
open-ended and can be proactively altered by the learner depending on the goal value of the task.
For instance, the person will proactively adjust or correct his/her performance according to the
goal value he/she wants to achieve. The quality of adjustments of these three factors will
influence the effectiveness and overall quality of SRL strategies.

Schunk and Zimmerman (1998) further detailed the cycle of self-regulation in learning as
involving three phases: (1) the forethought phase; (2) the performance or volitional control
phase; and (3) the self-reflection phase (Table 1). The forethought phase refers to the processes
that precede and influence the performance of SRL strategies. The two key factors of the

forethought phase are task analysis and self-motivational beliefs. Task analysis involves
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specifying outcomes, goal setting, and strategic planning (Weinstein & Mayer, 1986). Self-
motivational beliefs are necessary for the person to use his/her self-regulatory skills. Self-
motivational beliefs include self-efficacy, outcome expectations, intrinsic interest, and goal
orientation (Zimmerman, 2000). Bandura (1997) defined self-efficacy as personal beliefs about
having the means to learn or perform effectively, whereas outcome expectations refer to beliefs
about the ultimate ends of performance. Empirical studies have shown that self-efficacy beliefs
relate to the use of SRL processes, such as the use of learning strategies in academic settings
(Schunk & Schwartz, 1993; Zimmerman, Bandura, & Martines-Pons, 1992). In summary, the
forethought phase is a proactive process whereby the learner prepares for the learning task by
understanding the nature of the activity and creating an appropriate plan to carry out the task. It
should be noted that the learner’s motivational beliefs (i.e., self-efficacy, task value, and goal
orientation) play an important role in helping the learner engage in the learning process.

Zimmerman (2000) describes the second phase of the cycle as the performance or
volitional control phase during the learning task. This phase involves two processes: self-control
and self-observation. Self-control helps the person to focus on the task and optimize his/her
effort. Self-control processes include self-instruction, imagery or forming mental pictures,
attention focusing, and task strategies. Self-observation refers to a person’s tracking of specific
aspects of his/her own performance, the surrounding conditions, and the effects and outcomes of
that performance (Zimmerman & Paulsen, 1995). Self-observation includes several strategies,
such as self-feedback, self-recording, and self-experimentation. Self-observation involves
observation of emotional reactions as well as performance actions (Zimmerman, 2000).

In the self-reflection phase, the learner assesses whether or not his/her goals have been

attained and whether the strategies used helped to achieve his/her goals. The self-reflection phase



21

involves both self-judgment and self-reactions. Self-judgment involves the self-evaluation of
actions and outcomes as compared to standards or goals, or as compared to the person’s previous
performance on similar tasks. The self-evaluation process includes self-satisfaction and
adaptive/defensive strategies. The quality of self-evaluation depends on the difficulty of the task
and personal expertise (Zimmerman, 2000). Both self-judgment and self-reactions are intended
to improve learners’ reaction to their performance and outcomes. In addition, the self-reflection
phase will subsequently influence the forethought phase for future tasks, thus completing the
self-regulatory cycle (Schunk & Zimmerman, 2008).

Table 1

Phase Structure and Sub-processes of Self-Regulation (Zimmerman, 2000)

Cyclical self-regulatory phases

Forethought Performance/volitional control Self-reflection

Task analysis Self-control Self-judgment
Goal setting Self-instruction Self-evaluation
Strategic planning Imagery Causal attribution

Attention focusing

Task strategies

Self-motivational beliefs Self-observation Self-reaction
Self-efticacy Self-recording Self-satisfaction/
affect
Outcome expectations Self-experimentation Adaptive defensive

Intrinsic interest/value

Goal orientation
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Adapted with permission from Handbook of Self-Regulation (p. 16) by M. Boekaerts, P. R.
Pintrich, & M. Zeidner, 2000, San Diego: Academic Press. Copyright [2000] by Academic Press.

Sociocultural influence of self-regulated learning. Zimmerman’s (2004) social
cognitive model of academic self-regulation is differentiated from other theories of SRL through
its emphasis on social, environmental, and self-influence dimensions. Several factors that
contribute to the difference between students in their use of SRL strategies have been identified,
which include but are not limited to the nature of the task and students’ gender, political
preference, religious affiliations, and intellectual characteristics (Zimmerman, 2004).

The social-cognitive model of SRL views the social and physical environments as a
potent resource for enhancing the three phases of SRL, namely, the forethought phase, the
performance of volitional control phase, and the self-reflection phase. Zimmerman (2000)
postulated that if the person neglects the environmental influence on his/her actions or views
him/herself as an obstacle for personal development, this will be negatively reflected on the use
of SRL strategies. On the other hand, people who use environmental supports, such as rewards
or praise, may increase the use of their SRL reactions (e.g., reflection, self-evaluation).

From the social-cognitive perspective, several negative impacts have been reported in
instances when a person fails to self-regulate his/her actions. For example, in academic settings,
students who have difficulties in regulating their academic strategies report poor achievement in
school (Zimmerman & Martinez-Pons, 1986, 1988) and have more problems with their teachers
(Brody, Stoneman, & Flor, 1996). Zimmerman (1998) proposed that failure to use SRL
strategies is mainly due to ineffective forethought and performance phases.

Pintrich’s general framework of self-regulated learning. In contrast to Zimmerman’s

(2000) theoretical framework, Pintrich (1999, 2000) developed an SRL framework by drawing
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on different self-regulation theories that view self-regulation from different assumptions and
conceptualizations (Puustinen & Pulkkinen, 2001). Pintrich (2000) defined SRL as “an active,
constructive process whereby learners set goals for their learning and then attempt to monitor,
regulate, and control their cognition, motivation, and behavior, guided and constrained by their
goals and the contextual features in the environment” (p.453). Pintrich developed this definition
based on four common assumptions held by different models of SRL. The first is the active,
constructive assumption that views learners as active, constructive participants (as is done by all
SRL models). The second is the potential for control assumption, which outlines that learners
have the ability to control and regulate their cognition, motivation, behaviours, and some features
of their environment. The third is the goal, criteria, or standard assumption, which outlines that
there are standards or criteria against which comparisons are made to assess learners’
performance. The fourth assumption is that the activity or actions of the learners are mediators
between learners’ characteristics (e.g., personality traits, cultural background, and demographics)
and their actual achievements or performance.

Pintrich’s (2000) framework of SRL is presented in Table 2, which details different
regulatory styles within each phase of SRL. SRL, as described by Pintrich, has four different
phases: (1) forethought, planning, and activation phase; (2) monitoring phase; (3) control phase;
and (4) reaction and reflection phase. Each phase includes four separate areas of SRL activities,
which are (1) cognition; (2) motivation and affect; (3) behavior; and (4) context. However,
Pintrich does not assume that these four phases are hierarchical (i.e., earlier phases must precede
later ones), rather he recognizes that they can occur simultaneously (i.e., monitoring, control, and
reaction can occur dynamically at the same time). The framework is presented as heuristic, as not

all academic learning requires explicit self-regulation (Puustinen & Pulkkinen, 2001).
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Phases and Areas of Self-Regulated Learning (Pintrich, 2000)

24

Areas for regulation
Phases Cognition Motivation / affect Behavior Context
1, Forethought, Target goal setting Goal orientation adoption {Time and effort planning]  [Perceptions of task]
planning, and
activation
Prior content Efficacy judgments [Planning for self- [Perceptions of context]
knowledge activation observations of behavior]
Metacognitive Ease of leaming judgements (EOLs);
knowledge activation perceptions of task difficulty
Task value activation
Interest activation
2. Monitoring Metacognitive Awareness and monitoring Awareness and Monitoring changing task
awareness and monitoring of motivation and affect monitoring of effort, and context conditions
of cognition time use, need for help
(FOKs, JOLs)
Self-observation of
behavior
3. Control Selection and adaptation Selection and adaptation Increase /decrease Change or renegotiate task
of cognitive strategies of strategies for managing effort

4. Reaction and
reflection

for learning, thinking

Cognitive judgments

Attributions

motivation and affect

Affective reactions

Attributions

Persist, give up
Help-seeking behavior
Choice behavior

Change or leave context

Evaluation of task

Ewaluation of context

Adapted with permission from Handbook of Self-Regulation (p. 454), by M. Boekaerts, P. R. Pintrich, & M. Zeidner, 2000, San

Diego: Academic Press. Copyright [2000] by Academic Press.
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Pintrich (1999) classified SRL strategies into three categories: (1) cognitive learning
strategies; (2) self-regulatory strategies to control cognition (metacognitive); and (3) resource
management strategies. Cognitive learning strategies are numerous, and include rehearsal,
elaborating, organizing, summarizing, and paraphrasing the learning materials. The complexity
of these cognitive strategies ranges from simple memory tasks to more complex comprehensions,
and range from more shallow processing (e.g., rehearsal) to deeper processing (e.g., critical
thinking, elaboration) (Weinstein & Mayer, 1986). Rehearsal strategies include underlining
important ideas/terms in the text, reading the words out loud, and reciting items (Pintrich, 1999).
Elaboration involves an active process of arranging ideas and making connections between them,
for example, summarizing and paraphrasing (Pintrich, 1999). Organizational strategies involve
deeper cognitive strategies whereby the student uses multiple techniques to highlight and
organize the ideas presented in the text, for example, by drawing a concept map (Pintrich, 1999).
Studies have shown that a deeper understanding of a text is enabled through organizational
strategies as opposed to rehearsal strategies (Kitsantas, Winsler, & Huie, 2008; Weinstein &
Mayer, 1986). Finally, metacognitive strategies include planning, monitoring, and regulating.
Metacognition was first defined by Flavell (1976) as the person’s knowledge of his/her own
cognitive processes and how he/she regulates those processes. More recent research on
metacognition includes the use of higher order thinking, reasoning, and learning skills during
learning, which lead to active control over cognitive processes and emotions (McCombs, 2008).

Pintrich (1999) proposed that both cognitive and metacognitive strategies have important
effects on students’ academic achievement. Metacognition involves two aspects: (1) knowledge
about cognition and (2) regulation of one’s own cognition (Brown, Bransford, Ferrara, &

Campione, 1983; Flavell, 1979). Metacognitive knowledge is limited to a student’s knowledge
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about his/her own thinking, cognition, and strategies used, whereas self-regulation of cognition
occurs when the student plans, monitors, and regulates his/her own cognition and behavior
(Pintrich, Wolters, & Baxter, 1999). Planning activities help students to activate prior
knowledge about the subject and decide which cognitive strategies are to be used (e.g., skimming
through the reading, asking him/herself questions before reading [Pintrich, 1999]). Monitoring
of activities occurs when the student compares him/herself against standards or their own
previous effort and achievements. Monitoring includes activities such as the student checking
his/her own understanding by asking questions of themselves or tracking his/her own attention
level (Pintrich, 1999). Regulation strategies imply the actual use of strategies/behaviours to reach
the desired goal after the process of monitoring and assessment (Pintrich, 1999).

Finally, resource management strategies include strategies used by the student to monitor
and control his/her own environment and help achieve the desired goal (Pintrich, 1999). This
includes choosing a proper study environment, time management, effort management, and help
seeking (Garcia & Pintrich, 1996).

Within Pintrich’s (1999) framework of SRL, motivation has an important role in
initiating, sustaining, and facilitating the use of SRL strategies. Pintrich has conducted multiple
empirical studies on school and college students to correlate motivational beliefs (self-efficacy,
task value, and goal orientation) with SRL strategies. He concluded that self-efficacy beliefs and
task value beliefs are positively correlated with the use of SRL strategies. He also examined the
relationship between SRL and goal orientations of motivation. Pintrich focused his work on three
types of goals (i.e., mastery, extrinsic, and relative ability). Pintrich concluded that students who

adapt mastery goals will be more likely to use SRL strategies compared to those who adapt
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extrinsic or relative ability goals. In the following section, we delineate relevant motivational
frameworks.
Motivation

Motivation is a complex phenomenon that encompasses many concepts and is described
in the literature by multiple psychological theories. Motivation drives people to act and complete
required tasks. People have different levels (i.e., how much motivation) and different
orientations of motivation (i.e., why they are they motivated to complete the task, what their
goals entail) (Ryan & Deci, 2000a). SDT offers a robust theoretical framework to study
motivation. Numerous empirical studies have used its framework on different populations, age
groups, and environments. Additionally, the social-contextual orientation of SDT makes it an
appropriate theoretical framework to use for our populations given the rich social context
surrounding medical residents’ environment. Hence, the motivational theory adopted for this
thesis is self-determination theory, which is described in the following section.

Self-determination theory. Self-determination theory (SDT) was developed by Deci
and Ryan in the 1970s and continues to grow today. Several studies have applied self-
determination theory in different contexts (e.g., academic environments, work environments, and
special education) (Baard et al., 2004; Hagger et al., 2006; Ryan & Deci, 2002;), with different
ages and genders (Ryan & Deci, 2000a, 2002), and in different cultures (Hayamizu, 1997; Jang
et al., 2009). This fact makes SDT a strong candidate for application in medical contexts.

SDT is concerned with why people engage themselves in certain activities and
specifically whether they are satisfying a personal interest or complying with external/controlling
factors. From this perspective, Deci and Ryan (2000) differentiate between autonomous

motivation and controlled motivation. Autonomous motivation reflects a personal interest to
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perform the task, while controlled motivation reflects a situation where the person is doing the
task under the control of an outside force rather than based on personal interest. The extrinsic
controlling force usually originates from the surrounding social environment (Reeve et al.,
2008).

Deci and Ryan (2000) detailed the dualistic view of intrinsic and extrinsic motivation
along a continuum (Figure 1) that varies according to autonomy level (i.e., sense of control or
choice). The far right-hand side of the continuum is the most autonomous degree, which is
called intrinsic motivation and is defined as a person doing an activity for its inherent satisfaction
rather than for external consequences. That is, intrinsically motivated persons do the required
task for enjoyment or challenge rather than because of external pressure or reward. Going to the
left-hand side of this continuum (Figure 1), the locus of motivation becomes more extrinsic (i.e.,
more controlled by external factors). In real life, people are not always internally motivated to
finish required tasks. Some other external factors lead them to do the task, hence the recognition
of extrinsic motivation (Deci & Ryan, 2000; Ryan & Deci, 2002). Extrinsically motivated
persons perform the required tasks for external outcomes (e.g. attain a reward or avoid
punishment).

Self-determination theorists have proposed that extrinsic motivation can vary greatly in
the degree to which it is autonomous. The degrees of extrinsic motivation are best described in a
subtheory called Organismic Integration Theory (OIT) (Deci & Ryan, 1985; Ryan & Deci,
2000a, 2002). Within OIT, four degrees of extrinsic motivation are defined, namely: (a) external
regulation; (b) introjection; (c) identification; and (d) integration. The least autonomous degree
of extrinsic motivation is external regulation, which means that the task is performed to satisfy

an external demand or attain a reward. The second degree of extrinsic motivation is introjection,
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which describes a type of internal regulation that is still controlled by an external cause, such as
feeling pressure to avoid guilt or anxiety. Although guilt is an internal feeling, introjected
behaviours are not experienced as fully part of the self. The third degree of extrinsic motivation
is identification, which is more autonomous and self-determined than the first two degrees.
Identification is best described when a person realizes the importance of the task and accepts its
regulation as his/her own. The fourth degree of extrinsic motivation is the most autonomous and
is called integrated regulation. Integration occurs when identified regulation has been fully
assimilated into the self. Integration shares many qualities of intrinsic motivation, yet it is
considered as a degree of extrinsic motivation because the person does not reach the level of
autonomy and does not fully enjoy the task without an external factor (Ryan & Deci, 2000a).

The far left-hand side of Ryan and Deci’s (2000a) continuum describes a status called
amotivation (lack of motivation), which occurs when a person lacks motives to perform a task. A
person may lack motivation because he/she does not value the task (Ryan, 1995), does not feel
competent to do it (Deci, 1975), or does not feel that it has any desirable outcomes (Seligman,
1975).

Basic psychological needs. Deci and Ryan (2000) proposed that for a person to be
motivated, he/she needs to have a sense of control over the surrounding environment (autonomy)
and be in charge of his/her behavior (i.e., be self-determined). A sense of self-determination
occurs when the three innate and fundamental basic psychological needs are satisfied, namely,
autonomy, competence, and relatedness. Autonomy reflects an individual’s desire to be a causal
agent in his or her environment and have a sense of ownership over his or her own actions.
Autonomy is not affected by requesting help from others as long as the individual has the sense

of free will in their performed actions. Competence is the perception of success and control of
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the outcomes upon performing certain tasks or behaviours (Hagger et al., 2006). Competence
does not only imply that the person can perform the task, but additionally he/she can perform it
with confidence and effectiveness (Ten Cate et al., 2011). Competence includes beliefs about a
person’s own abilities that are similar to those outlined in self-efficacy theory (Greene &
Azevedo, 2007). Relatedness is the innate desire to be supported by others and supportive of
others when performing certain tasks or behaviours (Hagger et al., 2006).

Deci and Ryan (2002) also state that these three basic psychological needs are thought to
be complementary to each other. Therefore, the social context, work, or academic environment
must satisfy all three psychological needs to reach the desired outcomes (i.e., internalize
motivation as described in Organismic Integration Theory). Deci and Ryan (2000) postulate that
even if the environment does not satisfy these basic psychological needs, the person will
typically increase his/her effort to satisfy them. For example, food is a basic nutrient for human
beings to live; when a person is hungry, he/she will search for sources to satisfy that hunger.
Similarly, the basic psychological needs are essential for psychological health. When these basic
needs are not satisfied, the person will try to focus his effort to satisfy them (e.g., engaging in
some defensive strategies).

In order for a person to be self-determined and self-regulating in his/her behavior, he/she
must feel a sense of autonomy. One of the strategies that can be taken to satisfy autonomy is
called internalization. The process of internalization is an active process whereby a person
transforms an externally controlling regulation of values into an internally endorsed value or
interest (Reeve et al., 2008). When the process of internalization becomes fully assimilated with
one’s sense of self in a coherent way, then it is called an integration process (Deci & Ryan, 2000;

Ryan & Deci, 2000a, 2002). The people present in the environment (e.g., parents, teachers,
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peers) can assist the person in the process of internalizing his/her motivation by providing
autonomy support.

Ten Cate et al. (2011) argued that satisfying the need of autonomy implies satisfying the
need of relatedness. Jang et al. (2009) argued that if the environment satisfies the need of
autonomy, this will lead to the satisfaction of all three psychological needs: autonomy,
competence, and relatedness. This idea was supported by several empirical studies (Deci et al.,
2001; Vallerand et al., 1997; Williams et al., 2004). Moreover, basic psychological needs
satisfaction has been positively associated with life satisfaction (Mayer, Enstrom, Harstvein,
Bowles, & Beevers, 2007), well-being (Milyavskaya & Koestner, 2011; Reis, Sheldon, Gable,
Roscoe, & Ryan, 2000), self-esteem (Thogersen-Ntouman & Ntoumanis, 2007); and negatively
associated with depression (Wei, Philip, Shaffer, Young, & Zakalik, 2005) and anxiety (Deci et
al., 2001).

In the educational context, Reeve (2002) emphasized the importance of supporting
autonomy in teaching environments as this significantly affects students’ perception of
competence. Reeve and his colleagues (Jang et al., 2009) conducted an empirical study to
determine relations between basic psychological needs satisfaction and several academic
outcomes. They concluded that basic psychological needs satisfaction is positively associated
with students’ engagement, academic achievement, and intrinsic motivation, and negatively
associated with students’ feeling of negative affect.

Relationship between motivation and self-regulated learning

Motivation and SRL are related; as stated by Winne and Hadwin (2008) “without

motivation, except for reflexive behavior like the eye blink reflex, there is no behavior, including

SRL” (p. 297). According to SDT and its organismic integration sub-theory, all students have
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inner motivational resources, which act as a starting point that helps them engage in learning
activities, regardless of their background or abilities. The social environment may support or
undermine these motivational resources (i.e., by providing or withholding autonomy support)
(Reeve et al., 2008). It is evident that an autonomy-supportive environment helps students to set
their own learning goals, regulate their learning behaviours, choose their own methods to solve
problems, achieve their own goals and values, persist in the face of challenges, use more mature
coping strategies, and have more positive emotions about their learning process (Reeve et al.,
2008). Additionally, Reeve, Deci and Ryan (2004) state that in educational settings, basic
psychological needs satisfaction is positively associated, in a predictable manner, with higher
levels of intrinsic motivation and more use of SRL.

Despite the large amount of literature that has examined relations between these
constructs in the educational context, few studies have been conducted to examine motivation
and SRL in medical residents. Lack of intrinsic motivation has been considered to be a precursor
of sub-optimal SRL among medical residents (Wiel et al., 2011). Therefore, strategies to foster
intrinsic motivation in medical residents have been suggested by Wiel et al. (2011) in the goal of
improving SRL and, subsequently, patient care.

Review of Empirical Studies

We conducted a search for related empirical studies in the medical field concerning SDT
and SRL. The following search words were used when searching through two online data bases,
PsycINFO and ERIC: “self-regulated learning and medical students,” “self-regulated learning
and medical residents,” “basic psychological needs and medical students,” “basic psychological
needs and medical residents,” “SDT and medical students,” and “SDT and medical residents.”

The following limits were applied to the search: human, English language, and dates between
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2000-2013 to ensure a recent review of relevant literature. The total number of search results
was 125. All abstracts were scanned and relevant empirical studies conducted to measure
intrinsic motivation, basic psychological needs, or SRL strategies on medical students or
residents were included. Studies that were conducted on undergraduate or postgraduate students
in colleges other than medicine were excluded. Additionally, studies that measured motivation
from perspectives other than those described in SDT (e.g., attributions, goal orientation, etc.)
were excluded. Also, studies that were concerned about what motivates students or residents to
choose a specific speciality were excluded. As a result, 12 relevant studies were included from
the online search. Furthermore, reference sections of these studies as well as for relevant journal
articles, book chapters, and systematic reviews were scanned and two relevant empirical studies

were included. Table 3 summarizes the 14 relevant empirical studies.
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Summaries of empirical studies reviewed
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Study Review category Participants Data gathered Data analysis Conclusion
method
Artinoetal.  Motivational 136 second-year (1) Motivational beliefs survey Correlation Students’ motivational beliefs and
(2010) beliefs (task value ~ medical students and achievement emotion and structural ~ achievement emotions have an
and self-efficacy), survey; equation important influence on academic
emotions, and (2) Course exam grade and modeling achievements.
academic national board self-
achievements examination scores.
Artinoetal.  SRL and 175 medical (1) Students’ perception of Correlation Medical students’ perceptions of
(2012) achievement goal students in achievement goal structure; analysis and the learning environment are
structure preclinical years (2) Students’ learning MANOVA related to their use of SRL
and 129 in clinical behaviours; behavior. This relationship occurs
rotations (3) GPA and clinical in a predictable way and tends to
assessment. change across time in medical
school.
Cook et al. Motivation and 210 residents in (1) Pre-course MSLQ scores Mixed linear MSLQ motivation subscales are
(2011) achievement internal or family (2) Pre- and post-module model significantly correlated with
medicine enrolled  motivation survey; Confirmatory  knowledge scores.

in web-based

(3) Post-module knowledge

factor analysis

MSLQ scores reliably predict



Evensen et al.

(2001)

Kusurkar et

al. (2012)

Moreau &
Mageau
(2012)

Salamonson

et al. (2009)

SRL in PBL

context

Motivation, study
effort, and

strategies

Autonomy support
and work

satisfaction

Learning strategies
and

interprofessional

course on
ambulatory

medicine

6 medical students

383 medical

students

Total of 597
students in
dentistry, medicine,
or veterinary
medicine (medical
residents =333)

100 first-year
medical students

and 565 first-year

test; and

(4) Post-module Instructional
Materials Motivation Survey
(IMMS) scores.

Observing students during
PBL, multiple interviews, oral
learning logs, assessment of
students’ notes and test
materials.

Gender, GPA, European
credits, total hours devoted to
self-study, AMS, and Revised
Study Process Questionnaire.
The perceived autonomy
support scale for employees,
work satisfaction scale,
subjective measures for

wellbeing.

Socio-demographics, MSLQ
scores, and GPA.

Grounded

theory method

Structural
equation

modeling

Regression

analysis

Mann- Whiney
U-test and chi-

square test

35

meaningful outcomes.

Learning environment can affect
the use of SRL strategies by
students.

Autonomous motivation is an
important factor that can affect
academic performance and
achievement.

Both supervisors’ and colleagues’
autonomy support can predict
psychological health in work
environment for health

professionals.

There are differences in
motivation and SRL between

medical and nursing students,



Sobral (2004)

Stegers-Jager
et al. (2012)

Turan et al.

(2009)

Turan et al.

(2012)

White (2007)

education

Motivation

Motivation and

SRL

SRL and
metacognitive
awareness within

different contexts

SRL strategies and
clinical

achievement

SRL, motivation,
and educational

environment

nursing students

297 medical

students

Total of 672 first-
year medical

students

862 medical
students from four
different medical

schools

309 medical
students during

surgical clerkship

36 medical students

AMS, approaches to study
inventory, and academic
achievement measures.
MSLQ scores (SRL and
motivation: self efficacy and

task value) and GPA.

SRL perception scale and
metacognitive awareness

inventory.

MSLQ scores and clinical
achievement assessment (case-
based exam, OSCE, and tutor
assessment).

Interview based-motivation,
SRL use, educational

environment.

ANOVA,
correlations,
and chi-square
Structural
equation
modeling
analysis
Student-£ test,
Kruskal Wallis
analysis of
variance,
Mann Whitney
U test.
Multi-linear
regression

analysis

Qualitative,
thematic

analysis

36

which has an impact on their
interprofessional education.
Autonomous motivation is
significantly correlated with
academic achievements.
Motivation, SRL, and
achievement are related. Self-
efficacy has a strong relation with
academic performance.

Within PBL context, students
report higher levels of
metacognitive awareness and use

of SRL strategies.

Participants use SRL at a
moderate level. SRL is related to

clinical achievement.

SRL can help students to face the
change from classrooms into

clerkships.



Wiel et al.
(2011)

Wood et al.
(2011)

SRL and deliberate
practice in

workplace

Informal SRL

50 physicians
(including 19

residents)

313 medical
students (third- and

fourth-year)

Age, years of experience,
working hours/week; semi-
structured interviews to
explore SRL strategies.
Students reports of use of
different learning strategies to
enhance their learning during

surgical rotation.

Qualitative,
content

analysis

Thematic
qualitative

analysis

37

Physicians’ SR is driven by
patients’ care rather than for self-

improvement.

Medical students’ informal use of
SRL strategies mainly occur in the
forethought and volitional control

phases.
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A careful review of these empirical studies revealed that SRL strategies are used, in
varying degrees, by medical students and residents (Turan & Konan, 2012; Wood, Mylopoulos,
& Brydges, 2011). Additionally, the use of SRL strategies is context-dependent (Artino et al.,
2012; Evensen, Salisbury-Glennon, & Glenn, 2001; Turan, Demirel, & Sayek, 2009; White,
2007) and is significantly positively correlated with academic achievement (Salamonson et al.
2009; Turan & Konan, 2012). Results also revealed that the learning/working environment has
an effect on the use of SRL strategies and the perception of some psychological needs (e.g.,
autonomy and relatedness). For instance, medical students report higher use of SRL strategies in
problem-based learning (PBL) environments compared to traditional learning contexts (Turan et
al., 2009). Additionally, Moreau and Mageau (2012) have concluded that for residents the
people who surround them within their working environment (including supervisors and
colleagues) have an effect on their perceived autonomy support, which, in turn, may be reflected
in work satisfaction and wellbeing.

Of particular interest, autonomous motivation, as described in SDT, had a significant
effect on the use of SRL strategies and, eventually, academic achievement (Kusurkar et al., 2012;
Sobral, 2004). For example, Kusurkar et al. (2012) conducted a study in The Netherlands to
identify relations between motivation as described in SDT and learning strategies among 383
medical students. Data collected included gender, GPA, and European credits as indicators of
academic performance, as well as self-report on study effort in the form of total hours devoted to
self-study. The study also measured motivation (as described in SDT) utilizing the Academic
Motivation Scale (AMS). For the purpose of the research, the authors defined three variables of
motivation: (1) autonomous motivation (AM), calculated by summing the average score of

intrinsic motivation and identified regulation subscales; (2) controlled motivation (CM),
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calculated by summing the average of introjected and external regulation; and (3) relative
autonomous motivation (RAM), calculated by giving each subscale of AMS a certain weight to
create a single variable that can give an indication of overall self-motivation. Scores on the
study strategies used by students, namely, deep strategies (DS) (i.e., strategies used to maximize
understanding of the material) and surface strategies (SS) (i.e., strategies used to memorize the
material) were determined through use of the Revised Study Process Questionnaire-2 Factors. A
Good Study Strategy (GSS) score was then calculated by subtracting the mean surface strategy
score from the mean deep strategy score.

Data were analyzed by structural equation modeling and regression analysis. Results
showed that RAM was significantly positively correlated with GSS and GPA. Gender
differences significantly affected motivation and GPA. Male medical students had significantly
higher controlled motivation and lower relative autonomous motivation and GPA compared to
female medical students. The results of the structural equation modeling analysis also showed
that RAM significantly affected GPA only indirectly, through GSS in female students and
through study effort in male students. The authors of the study concluded that quality of
motivation is an important factor that can affect academic performance and achievement. They
suggest further research to encourage student use of effective learning strategies as well as more
study effort through enhancing autonomous motivation.

In another study, Cook, Thompson, and Thomas (2011) conducted a study to evaluate the
validity and reliability of the Motivated Strategies for learning questionnaire (MSLQ); Pintrich et
al., 1993) scores among medical residents. They conducted a longitudinal study between January
2008 and June 2010 at the Mayo School for Graduate Medical Education in Rochester,

Minnesota. Two hundred and ten internal medicine and family medicine residents enrolled in a
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web-based course on ambulatory medicine were included in the study. Each year from 2008-
2010, participating residents completed four web-based modules. Each module focused on
common problems faced in ambulatory medicine (e.g., obesity, hypertension, asthma, etcetera),
and the scientific content was revised and updated. Data collection included: (1) pre-course
MSLQ (Pintrich et al., 1993) scores (i.e., before the first module of each year); (2) pre-module
and post-module motivation survey; (3) post-module knowledge test; and (4) post-module
Instructional Materials Motivation Survey (IMMS) scores. MSLQ subscales included in the
study were intrinsic goal orientation, extrinsic goal orientation, task value, control of learning
beliefs, self-efficacy, and test anxiety.

Analysis of the data showed that total MSLQ score had a statistically significant positive
correlation with post-module knowledge scores. Apart from test anxiety, all subscales of the
MSLQ showed a significant correlation with post-module knowledge score. Control of learning
beliefs and self-efficacy subscales had the strongest positive relationship with knowledge scores.
Analysis for internal consistency was high for all MSLQ subscales, Cronbach’s alpha = .93 and a
> .67 for each domain. Results of the confirmatory factor analysis failed to show a good fit
between empirical and theoretical data. Based on these results, Cook et al. concluded that MSLQ
scores are reliable and can predict meaningful outcomes. However, a simplified model of MSLQ
might lead to a better fit between empirical and theoretical data.

Conclusion of empirical study review. In conclusion, this review of empirical studies
revealed that a few studies have attempted to clarify some aspects of the relations between basic
psychological needs, autonomous motivation, and SRL among medical students/residents. The

surrounding environment plays an important role in perceiving autonomy support and SRL use.
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Moreover, autonomous motivation is linked to higher use of SRL strategies and better
academic/clinical achievements.
Summary

Self-regulated learning is an important skill that enables medical residents to stay current
with rapidly expanding knowledge and make sure that the practicing standards are met. SRL is
not an automatic process; therefore, factors that help residents to engage in the SRL process
should be enhanced. The link between motivation and SRL is well established in the literature;
people who are more autonomously motivated report greater use of SRL strategies. Therefore,
studying factors that help people to internalize their motivation is becoming an area of interest in
many lines of inquiry in psychological research. It is evident that satisfying basic psychological
needs (i.e., autonomy, competence, and relatedness) will help people internalize their motivation,
thus becoming more autonomously motivated (Deci & Ryan, 2000; Ryan & Deci, 2000a, 2002).

Empirical studies that have been conducted in the medical field reveal that SRL is
context-dependent and is linked to higher academic and clinical achievements. Some of the
empirical studies have also shown that SRL is used by residents/students in varying degrees,
some of which might be suboptimal. However, only a few studies have been conducted to
examine factors that can enhance the use of SRL (i.e., basic psychological needs and intrinsic
motivation). For instance, Kusurkar et al. (2012) conducted a study to examine relations
between autonomy support, motivation, and some strategies of SRL among medical students.
Other studies are needed to fill this gap in the medical education literature, which we hope to
address in our study.

In this study, we explored the relationship between residents’ perceived satisfaction of

the three psychological needs (as described in SDT), their self-reported level of intrinsic
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motivation, and their self-reported use of SRL strategies. This will potentially clarify these links
to medical educators and highlight the importance of motivation, satisfying basic psychological
needs at work, and the utilization of SRL strategies by residents. Additionally, this research may
enhance further research attempting to develop strategies targeted towards attaining higher
engagement in SRL among medical residents. As such, our research questions are the following:
(1) What is the relationship between basic psychological needs, intrinsic motivation, and SRL
among residents? (2) Does intrinsic motivation mediate the relationship between basic
psychological needs and SRL strategies among residents?

Based on theoretical and empirical considerations, we hypothesized that the higher the
perceived levels of basic psychological needs at work, the higher the reported level of SRL
strategies used by residents, and that intrinsic motivation will mediate relations between the basic
psychological needs and use of SRL strategies. The proposed model is presented in Figure 2. In
our study, we consider SRL strategies to be an outcome itself of the satisfaction of basic
psychological needs. Although the ultimate outcome of high intrinsic motivation and SRL
strategies is higher academic achievement, the latter will not be measured in this study for
several reasons, such as the fact that there is no single academic achievement test that can be
generalized to all participants from different departments.

Figure 2

Path analysis model showing relations between basic psychological needs and self-reported

learning strategies.

Autonomy
Intrinsic
motivation Cognitive
Competence Strategies
(Subscales)
Relatedness Extrinsic
motivation
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CHAPTER 2

Methodology
Participants

A total of 198 residents filled out the questionnaire (117 online and 81 hard copy, see
procedure section below for more details). Out of these questionnaires, 86 responses from the
online questionnaire and 74 responses from the hard copy questionnaire were complete. The
details of missing items of the incomplete responses are presented the results section.

Collectively, a total of 160 responses were included in the analysis. Online and hard
copy questionnaires were included in the analysis. Of those, 75 participants were male (46.9%)
and 84 were female (52.5%). One participant did not specify sex. The mean age of participants
was 28.5 years (minimum 23 years and maximum 38 years). Demographic data are summarized
in Table 4.

The residents who participated in the study represent all of the included departments (i.e.,
anaesthesiology, emergency medicine, family medicine, general surgery, internal medicine,
obstetrics and gynecology, pediatrics, and radiology) and their subspecialties (e.g., cardiology,
endocrinology, cardiac surgery, etc.). Table 5 summarizes the number of residents from each
department. Residents from all post-graduate year levels (PGY 1 — PGY 6) participated in the

study. Table 6 summarizes the number of residents from each PGY level.



Table 4

Demographics
Variable n %
Sex
Male 75 46.9
Female 84 52.5
Missing 1 .6
Age
23-25 27 16.8
26-30 91 56.9
31-35 37 23.1
36-38 4 2.5
Missing 1 .6
PBL
Yes 97 60.6
No 62 38.8
Missing 1 .6
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Table 5

Participating residents from each department

Department n %
Anesthesiology 13 8.1
Emergency medicine 9 5.6
Family medicine 17 10.6
General surgery 31 19.4
Internal medicine 41 25.6
Obstetrics and gynecology 16 10.0
Pediatrics 23 14.4
Radiology 10 6.3
Table 6

Participating residents’ PGY levels

PGY level n %
1 49 30.6
2 38 23.8
3 36 22.5
4 21 13.1
5 10 6.3
6 4 2.5
Missing 2 1.3
Materials

Demographics. Age, sex, speciality and post graduate year (PGY) level was collected as
demographic data. We also asked the residents to answer by yes or no whether they have been

previously exposed to problem based learning (PBL), as PBL courses have been associated with
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better utilization of SRL strategies by medical students (Evanson, Salisbury-Glennon, & Glenn,
2001; Turan, Demirel & Sayek, 2001). Ninety-seven residents (60.6%) reported previous
exposure to a problem-based learning (PBL) system.

Basic Psychological Needs. The Basic Psychological Needs (BPNS) scale was used to
measure autonomy, competence, and relatedness variables. This questionnaire was based on SDT
(Deci & Ryan, 1985, 2000). The original version was first adapted from the need satisfaction at
work questionnaire by Ilardi, Leone, Kasser, and Ryan (1993). The general version consists of 21
items: 13 items to reflect autonomy, 10 items to reflect competence, and 8 items to reflect
relatedness. All items are scored using a Likert-type scale. There are multiple modified versions
of the original scale to fit different life domains (Deci, Ryan, Gangne, Leone, Usunov, &
Kornazheva, 2001; Ilardi, Leone, Kasser, & Ryan, 1993; Symeon, Michailidou, & Michailidou,
2006). For the present study, we used a shortened version of 15 items, each rated on a seven-
point Likert scale, ranging from 1 (not at all true for me), 4 (somewhat true for me), to 7 (very
true for me). We elected to use a shortened version of the questionnaire given that residents’ free
time is limited and also that there are multiple other variables to be measured (i.e., motivation
and SRL variables). The followings are sample items from each subscale: (1) autonomy: “When
I am at work, I have to do what I am told”; (2) competence: “Most days I feel a sense of
accomplishment from working”; (3) relatedness: “I get along with people at work.” The
complete list of items included in this scales is presented in Appendix 1. Reliability Cronbach’s
alpha scores were .607, .649, and .723 for autonomy, competence, and relatedness subscales
respectively.

Motivation. The Academic Motivation Scale (AMS; Vallerand et al, 1992) was used to

measure residents’ motivation according to SDT taxonomy (Figure 1). AMS is a validated tool to
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measure motivation with a mean alpha score of .80 (Vallerand et al, 1993). The College version
of AMS scale was used with a few modifications to suit residents’ environment. AMS consists of
28 items that are grouped into seven subscales (i.e., four items per subscale). The seven
subscales are (a) intrinsic motivation — to know, (b) intrinsic motivation — towards
accomplishment, (c) intrinsic motivation — to experience stimulation, (d) extrinsic motivation —
identified regulation, (e) extrinsic motivation — introjected regulation, (f) extrinsic motivation —
external regulation, and (g) amotivation. Intrinsic motivation — to know is to study for the
pleasure and satisfaction experienced while learning (Vallerand et al, 1992). Intrinsic motivation
— toward accomplishment is to study for the pleasure and satisfaction experienced while
accomplishing things (Vallerand et al, 1992). Intrinsic motivation — to experience stimulation is
to study in order to experience stimulating sensations (Vallerand et al, 1992).

Residents indicated to what extent each item corresponds to the reasons why they joined
residency program according to 7-point Likert scale which ranged from 1 (does not corresponds
at all to me), 4 (corresponds moderately), to 7 (corresponds exactly to me). The followings are
sample items from each subscale: (1) intrinsic motivation- to know: “ because I experience
pleasure and satisfaction while learning new things”; (2) intrinsic motivation- toward
accomplishment: “ for the satisfaction I feel when I am in the process of accomplishing difficult
academic activities”; (3) intrinsic motivation- to experience stimulation: “ for the pleasure |
experience when I read about interesting cases”; (4) extrinsic motivation- identified: “ because I
think that residency will help me better prepare for the career I have chosen”; (5) extrinsic
motivation- introjected: “ because of the fact that when I succeed in residency I feel important”;
(6) extrinsic motivation- external regulation: ““ because with only a bachelor medical degree |

would not find a high-paying job later on”; (7) amotivation: * honestly, I don’t know; I really
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feel that I am wasting my time in this residency program.” The complete list of items included
in AMS is presented in Appendix 1. Reliability Cronbach’s alpha scores were .902 for intrinsic
motivation and .739 for extrinsic motivation.

Self-regulated learning. The Motivated Strategies for Learning Questionnaire (MSLQ;
Pintrich et al., 1993) was used to measure residents’ self-reported learning strategies. MSLQ
(Pintrich et al., 1993) is a validated self-report instrument to measure students’ learning
strategies (i.e., SRL). SRL items are classified into three subscales: (1) cognitive subscale,
which includes rehearsal, elaboration, organization, and critical thinking; (2) metacognitive
strategies subscale; and (3) resource management subscale, which includes time and study
environment, effort regulation, help seeking, and peer learning. Internal consistency for each
subscale was measured by Cronbach’s alpha, which ranged from .52 to .93 (Garcia & Pintrich,
1996). MSLQ subscales may be used collectively or separately (Duncan & McKeachie, 2005).
For this study, all SRL subscales were included. A few modifications were made to the
questionnaire items to suit residents’ environment (e.g., use residents instead of students and
rotation instead of class).

Thirty items for self-reported learning strategies were used in our study; each item is
rated on a seven-point Likert scale, ranging from 1 (not at all true for me) to 7 (very true for me).
The followings are sample items from each subscale: (1) cognitive — rehearsal: “I make lists of
important ideas for this rotation and memorize the list”; (2) cognitive — elaboration: “when
reading for this rotation, I try to relate the material to what I already know”; (3) cognitive-
organization: “When I study for this rotation, I go through the readings and my notes and try to
find the most important ideas”; (4) cognitive- critical thinking: “I treat the reading material as a

starting point and try to develop my own ideas about it”; (5) metacognitive strategies: “if the
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reading materials are difficult to understand, I change the way I read the material”; (6) resource
management — time and study environment: “I make a good use of my study time for this
rotation”; (7) resource management — effort regulation: “when reading material is difficult, I give
up or only study the easy parts”; (8) resource management — help seeking: “I ask the staff to
clarify concepts I don’t understand well”’; (9) resource management — peer learning: “When
studying for this rotation, I often set aside time to discuss the reading material with a group of
colleagues from the rotation.” The complete list of items included in these scales is presented in
Appendix 1. Reliability Cronbach’s alpha scores were .743, .573, and .705 for cognitive,
metacognitive, and resource management strategies subscales respectively.
Procedure

Upon obtaining the ethics approval in January 2014 from the Institutional Review Board
(IRB) of the Faculty of Medicine at McGill University (Appendix 2), emails were sent to each
program director of the following departments (anaesthesiology, emergency medicine, family
medicine, general surgery, internal medicine, obstetrics and gynecology, pediatrics, and
radiology) to attain approval to contact their residents (Appendix 3). After that, residents were
sent invitation emails (Appendix 4) along with consent form (Appendix 5) through the
administrative assistants of each department. Responses were collected online. Reminder emails
were sent to the residents through the administrative assistants of each department during the
second week of February. The online responses were insufficient to conduct the analysis (only
86 complete responses out of 117); therefore, hard copy versions of the questionnaire were
distributed to the residents of the following departments (anaesthesiology, emergency medicine,
family medicine, general surgery, internal medicine, obstetrics and gynecology, pediatrics, and

radiology) to increase our reach area. Hard copies were distributed to residents through
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collaboration with the departments’ administrative assistants and chief residents. Only residents
who had not previously completed the online questionnaire were allowed to complete the printed
version of the questionnaire. To ensure the anonymity of participants, residents who used the
hard copy version were asked to submit their emails into the draw in a box that was separate

from the questionnaire response box.
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CHAPTER 3

Results

Preliminary data analysis

Missing data. Online responses with missing data (31 responses) were excluded from the
analysis, as scores of the basic psychological needs, AMS, and/or MSLQ scales were missing
(minimum missing items was 28, as most of the incomplete responses included all AMS and
MSLQ items or part of them). One online response with missing information on sex was
included in the analysis as all the scores of the mentioned scales above were complete and, as
such, the data analysis was not affected.

Six hard copy responses included missing motivation or SRL data and were excluded
from the analysis. Three of the hard copy questionnaires were missing age or PGY level as part
of the demographic data; however, they were included in the analysis.

Data checking. IBM SPSS 19 was used for data analysis along with MEDIATE macro
for SPSS (Preacher & Hayes, 2008). We first checked for the normality of each subscale of the
three questionnaires (i.e., BPNS, AMS, and MSLQ). Kurtosis scores ranged from -.39 to 1.9 and
skewness scores ranged from -1.0 to .059. Both absolute scores of skewness and kurtosis did not
exceed the acceptable cut-offs, which are 3 for skewness and 8 for kurtosis (Kline, 1998). After
checking for normality, descriptive statistics were generated for demographics data and
questionnaires scores (i.e., mean, standard deviations) (Table 7). Cronbach’s alpha (reliability
score) was calculated for each subscale in the three questionnaires (BPNS, AMS, and MSLQ)
(Table 7). Pearson’s correlation coefficients between the subscales of the three questionnaires are

presented in Table 8.
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Table 7

Descriptive statistics and Cronbach’s o. for BPNS, AMS, and MSLQ

Scale Mean SD Cronbach’s a
Autonomy 4.25 .87 .607
Competence 5.25 .84 .649
Relatedness 5.43 .83 723
Intrinsic motivation 4.95 1.04 902
Extrinsic motivation 4.68 91 739
Cognitive strategies 4.10 .85 743
Metacognitive strategies 4.52 1.00 573
Resource management strategies 4.07 .80 705
Table 8

Pearson’s correlation coefficients between subscales of BPNS, AMS, and MSLQ

1 2 3 4 5 6 7 8 9
1 Autonomy 1

2 Competence 517° 1

3 Relatedness A477°  .489° 1

4 IM 227%  329°  245° 1

5 EM 076 191  -.030 404" 1

6 AM -402° -538% -299° _372° . (098 1

7 CG 036 .173* .008 .339® 147  .008 1

8 MC 160 283° 120 .331° 033  -154 665" 1

9 RM 299°  403%  243% 359> 006 -21° .563° .606° 1

Note: IM = intrinsic motivation, EM = extrinsic motivation, AM = amotivation, CG = cognitive
strategies, MC = metacognitive strategies, RM = resource management strategies

@ Correlation is significant at .05 level. ® Correlation is significant at .01 level
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Bivariate Correlations. The bivariate correlations presented in Table 8 show a
statistically significant positive relationship between intrinsic motivation and each SRL strategy
(i.e., cognitive strategies » = .339, p < .01, metacognitive strategies » =.331, p < .01, and
resource management strategies » =.359, p <.01). In contrast to intrinsic motivation, extrinsic
motivation did not show any significant bivariate correlation with any SRL strategies (i.e.,
cognitive strategies » = .147,p > .05, metacognitive strategies » = .033, p > .05, and resource
management strategies » = .006, p > .05).

Each of the three basic psychological needs had a statistically significant relationship
with intrinsic motivation, » =.227, r = .329, r = .245, p < .01 for autonomy, competence, and
relatedness, respectively. Autonomy had a significant positive correlation with metacognitive
strategies » = .160, p < .05 and resource management strategies » = .229, p <.01. Competence
had a significant positive relationship with the three SRL strategies (i.e., cognitive strategies r =
173, p < .05, metacognitive strategies r = .283, p <.01, and resource management strategies » =
403, p <.01). Relatedness showed a significant positive relationship only with resource
management strategies » =.243, p < .01.

Path Analysis. Mediate macro (Preacher & Hayes, 2008) for IBM SPSS 19 was used to
examine the direct and indirect relationships between basic psychological needs, motivation, and
SRL strategies according the diagram illustrated in Figure 2. We first examined the relationship
between basic psychological needs, intrinsic motivation (IM), and extrinsic motivation (EM) as
predictors of cognitive SRL strategies, as illustrated in Figure 3. The model was statistically
significant F (5,154) = 4.85, p < .01, (R’ = 13.62%). Cognitive strategies were significantly

predicted from intrinsic motivation B =.339, ¢ (158) = 3.92, p <.01. Competence had a
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significant direct relationship with intrinsic motivation B =.257, ¢ (158) =2.77, p <.01, and

extrinsic motivation B =.263, ¢ (158) =2.74, p <.01. No mediation was found.

Figure 3

Path analysis for cognitive SRL strategies
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S ..

Relatedness ¥ Extrinsic
-.168 motivation

Examining the relationship between basic psychological needs, intrinsic motivation, and
extrinsic motivation as predictors of metacognitive SRL strategies (Figure 4) showed a
significant model F (5,154) = 6.04, p < .01, (R’ = 16.41%). Metacognitive SRL strategies were
significantly predicted from intrinsic motivation B =.332, ¢ (158) = 3.89, p < .01 and competence
B=.238,1(158)=2.53, p <.05. Competence had a significant direct relationship with intrinsic
motivation B =.257, ¢ (158) = 2.77, p <.01 and extrinsic motivation B =.263, ¢ (158)=2.74,p <
.01. The confidence interval of the indirect effect of competence on metacognitive SRL
strategies was (.029 - .214), which indicates a complete mediation between competence and

metacognitive strategies through intrinsic motivation.
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Figure 4

Path analysis for metacognitive SRL strategies
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Finally, we examined the relationship between basic psychological needs, intrinsic
motivation, and extrinsic motivation as predictors of resource management SRL strategies
(Figure 5). This model was statistically significant F (5,154) = 10.655, p < .01, (R? = 25.70%).
Resource management strategies were significantly predicted from intrinsic motivation B = .323,
t (158)=4.02, p < .01, extrinsic motivation B =-.190, ¢ (158) =-2.45, p <.05, and competence B
=.297, ¢t (158) = 3.35, p <.01. Competence had a significant direct relationship with intrinsic
motivation B =.257, ¢t (158) = 2.77, p <.01 and extrinsic motivation B = .263, ¢ (158)=2.74, p <
.01. The confidence interval of the indirect effect of competence on metacognitive SRL
strategies was (.026 - .176), which indicates a complete mediation between competence and
resource management strategies through intrinsic motivation. Path analyses for the three SRL
strategies were also conducted, by controlling for demographics as covariates (i.e., age, sex,
department, PGY-level, and previous exposure to PBL). None of the covariates showed a

significant change in results, thus were not included in the models.
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Path analysis for resource management strategies
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CHAPTER 4

Discussion

The purpose of this study was to determine if there is a relationship between satisfying
the three basic psychological needs, intrinsic motivation, and different SRL strategies used by
residents. We hypothesized that the higher the perceived levels of basic psychological needs at
work, the higher the reported level of SRL strategies used by residents. Our research questions
were as follows: (1) What is the relationship between basic psychological needs, intrinsic
motivation, and SRL among residents? (2) Does intrinsic motivation mediate the relationship

between basic psychological needs and SRL strategies among residents?

This discussion section is divided into four parts. In the first part, we will discuss the
preliminary data analysis; the path analysis and mediation analysis will be examined in the
second part. The third part will discuss some methodological issues and limitations of our study
design. The last part of the discussion will focus on theoretical and practical implications and
will provide future suggestions in light of our discussion of the results. Our discussion will be

followed by a short conclusion.

Preliminary Analysis Discussion

Each of the three basic psychological needs showed a positive relationship with intrinsic
motivation, which is consistent with SDT (Deci and Ryan, 2000). Residents who felt more
autonomous at work reported using more metacognitive and resource management SRL
strategies. Residents who felt more competent at work reported using more cognitive,
metacognitive, and resource management SRL strategies. On the other hand, residents who felt

more relatedness to other people in the working environment reported using more resource
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management strategies only. To our present knowledge, there are scant studies that directly
correlate the three basic psychological needs, intrinsic motivation, and SRL strategies in the
medical field. Our findings are consistent with other studies mentioned in the literature review,
which conclude that the perception of autonomy and competence for clinicians is thought to
reflect positively on their SRL behaviours (Brydges & Butler, 2012; Hoffman & Donaldson,
2004; Sandars & Cleary, 2011;). Additionally, Stok-Koch, Bolhuis, and Koopmans (2007)
suggest that feelings of relatedness can help residents focus on their learning process.

Results from the correlation analysis revealed that intrinsic motivation was an important
predictor for the three SRL strategies; this contrasts with extrinsic motivation, which did not
show any significant relation with different SRL strategies. Our findings contradict Wiel et al.’s
(2011) conclusion that while residents are only externally motivated by their patients to provide
high-quality patient care, this motivation is not sufficient to drive them to be efficient self-
regulated learners. Wiel et al. (2011) identify valuable potential areas of improvement regarding
how residents and physicians self-regulate their learning. However, the authors interpret
interviewees’ responses that illustrate the importance of patient care as a key point that explains
why they are not efficient self-regulated learners who rely mainly on reflexive reactions tied to
patient condition to engage in self-regulated learning. We believe that this is not an accurate
interpretation of this attitude, as health care professionals have traditionally utilized the
pathologies they encounter during their duty as opportunities to learn more about the pathologies
rather than merely as a search for answers to manage a specific patient (Bethune & Brown, 2007;
Fafard & Snell, 1989). In the context of the dichotic work/learn environment within which
residents work, this described attitude can actually be an example of residents utilization of

metacognitive and resource management strategies during work and does not reflect an absence
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of an intrinsic motivation to learn. Also, the study exclusively included residents and practicing
physicians in internal medicine departments who have direct interaction with patients, which
cannot be generalized to all medical specialities. On the contrary, our study included residents
from various specialities, some of whom do not directly interact with patients, which partly
precluded us from examining the effect of patients as an external motivator. Despite this, we
have illustrated that residents who are intrinsically motivated reported more use of SRL

strategies than residents who are extrinsically motivated.

Path Analysis and Mediation Discussion

Results from the path analysis revealed that residents who felt that their competence
needs were being satisfied were intrinsically motivated to learn. However, satisfaction of
autonomy and relatedness did not show a relation with intrinsic motivation as occurred in the
bivariate correlation results. This could be due to the fact that path analysis, which depends on
multiple regression, highlights the most significant predictors of intrinsic motivation. The high
degree of correlation in the bivariate analysis between autonomy, competence, and relatedness
further supports this interpretation.

Results also showed that satisfaction of competence stands out as a significant predictor
for two of the SRL strategies (i.e., metacognitive and resource management strategies).
Residents who felt more competent reported more use of metacognitive and resource
management strategies consistently through all PGY levels and all departments. This is of
particular interest, as residents are expected to be more competent as they progress in PGY levels
as a result of their acquisition of knowledge and skill through their years of training. Despite this,
the residents reported more use of SRL strategies, namely metacognitive and resource

management strategies, when they perceived high levels of self-competence regardless of their



60

year of training, which should correlate with actual competence in their field of training. The
reported levels of confidence would likely reflect a relative competence to what residents feel is
appropriate to their level of training. This would suggest that fostering feelings of competence in
residents can potentially lead to more use of SRL strategies. This is an important finding that
can have multiple practical implications, which will be discussed in the last part of this chapter.

Most of the studies conducted in the medical field have focused on satisfaction of
autonomy, which will lead to more autonomous motivation (i.e., intrinsic motivation) and thus
increase use of SRL strategies and academic achievements (Kusurkar et al., 2012; Sobral, 2004).
However, in our path analysis, autonomy satisfaction did not show a significant relationship with
the three SRL strategies. This could be due to the fact that working in a hospital environment and
dealing with patients’ lives will always imply limited autonomy of the medical teams with,
rightfully, continuous supervision and guidance from more experienced medical staff. This will
limit the perception of autonomy in favour of ensuring patient safety. Hence, the perception of
autonomy will always be limited and is always relative to what is expected. Another explanation
of this is that even if residents—who are from different levels and department—feel autonomous at
work, the variability of autonomy satisfaction is smaller than what our sample could detect.

Like autonomy, the feeling of relatedness did not show a significant effect on the use of
SRL strategies in our path analysis model. The correlation between the perceived competence
and relatedness was high. This indicates that residents who felt competent at work also felt
related to their surrounding environment. Therefore, competence might potentially play a role in
boosting the feeling of relatedness; however, we cannot verify this effect from the available
study data. Previous studies have noted that satisfying one of the three psychological needs can

lead to satisfying the others, which can explain the noted association (Deci et al., 2001; Jang et
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al., 2009; Williams et al., 2004; Ten Cate et al., 2011; Vallerand et al., 1997). This can explain
why we did not observe a significant effect of relatedness on the use of SRL strategies in the path
analysis model, as it is in close correlation with competence and shares a significant portion of
its variance. Hence, competence stands out as the most significant variable among the three
psychological needs driving a positive effect on intrinsic motivation and the SRL strategies in
residents. However, given the high degree of correlation between the three psychological needs,
autonomy and relatedness continue to be important variables but do not significantly account for
the additional effects on intrinsic motivation and SRL strategies after accounting for the effect of
competence.

Examining the path analyses more carefully showed that residents who were more
intrinsically motivated reported using more SRL strategies (i.e., cognitive, metacognitive, and
resource management strategies), which is consistent with our results in the bivariate correlation.
Residents who were extrinsically motivated did not report more use of SRL strategies; indeed,
they reported less use of resource management strategies. This is an interesting point that
solidifies the understanding that residents are more intrinsically motivated to learn and to self-
regulate their learning, which contrasts with Wiel et al.’s (2011) conclusion mentioned earlier in
the bivariate correlation discussion.

One of the primary reasons we used path analysis was to try and understand the causal
relationship in the complex psychosocial network between BSN satisfaction, motivation, and
SRL. As was previously hypothesized, our model supports a mediation relationship between
satisfying elements of the basic psychological needs—such as competence—and SRL strategies
(i.e., metacognitive and resource management strategies). This would indicate that residents’

internalization of motivation is a pivotal factor in boosting their use of SRL. We have shown that
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this can be achieved by satisfying their basic psychological needs, particularly their self-
perceived levels of competence.

Although 60.6% of residents participating in our study reported previous exposure to a
problem based learning (PBL) environment, this did not seem to have any significant measurable
effect on their use of SRL strategies. This can imply that use of SRL strategies among medical
residents does not profoundly rely on previous exposure to PBL. In other words, the surrounding
environment plays a major role in promoting the use of SRL strategies regardless of previous
acquired skills and experience such as PBL exposure. On the other hand, the correlational nature
of our study design may have also contributed to attenuate the effect of previous exposure to
PBL systems on the use of SRL strategies. It would be more relevant if we could explore the
current environment of residents during our study; however, this was unpractical. In fact,
different studies in the medical field, mentioned in the review of empirical study section, were
able to demonstrate a positive effect of PBL systems on the use of SRL strategies among medical

residents (Evensen et al., 2001; Ozuah, Curtis, & Stein, 2001; Turan et al., 2009; White, 2007).

Although we acknowledge that previous exposure to a PBL system and context play a
role in the use of SRL strategies, we did not measure either of these factors in our study. This

point might be an interesting area for future studies.

Methodological Issues and Limitations

This study design has a number of limitations. One important limitation is the use of a
single center (McGill University), which may potentially limit the generalizability of the results.
Despite this, McGill University encompasses multiple teaching and community-based hospitals,

through which a large number of residents rotate. We also invited residents from multiple
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medical specialities (i.e., medical, surgical, and non-clinical) to better represent different
working environments. The sample size was sufficient to have good statistical power for path
analysis and was representative of all the included departments and all the PGY levels.

Another limiting factor was the correlational nature of the study. Our ability to conclude
definitive causal relations is limited by the correlational design. However, given the absence of
similar studies done in medical residents, this study remains a good start towards further research
in this field.

Another limiting factor in this study’s design was the sole reliance on self-reports for
measuring SRL, which may not reflect the actual use of SRL. Garcia and Pintrich (1996) argue
against the reliability, internal consistency, and validity of self-reported use of SRL strategies.
We understand that this is an inherent limitation in our study’s design, given that designing a
study method to observe and trace the actual act of using SRL strategies is difficult to conduct in
residents’ working and learning environments. However, self-reporting has been recognized as a
reliable method of measuring the use of different learning strategies (Winne, Jamieson-Noel, &
Muis, 2002). Additionally, self-reporting has been recognized as a reliable method of measuring
the perceived satisfaction of basic psychological needs (Ntoumanis, 2005; Ryan & Deci, 2006;
Vallerand et al., 1997;).

One of the limitations that was brought up by participants is the lack of time to read,
study, and use different SRL strategies. Although, the working hours are quite similar between
departments, the actual number of hours spent by resident varies according to department,
workload, and number of night/weekend duties for each residents. This time factor was difficult

to assess and measure in our cross-sectional study design. We believe that the time factor may
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represent an important covariate for SRL strategies. This issue can be examined in future

longitudinal study designs.

Theoretical and practical implications

There are several ways that this study can add to medical education literature. First, this
is the first study, to our knowledge, that directly links the basic psychological needs, motivation,
and SRL for medical residents. Some studies focused on motivation and how it can impact the
use of SRL strategies (Artino et al., 2012; Kusurkar et al., 2012; Stegers-Jager et al., 2012; Wiel
et al., 2011) and academic achievements (Kursurkar et al., 2012; Sobral, 2004; Turan et al.,
2012). Adding the element of basic psychological needs to this equation leads to practical
implications, as medical students’ or residents’ perceptions of basic psychological needs can be
altered by different educational strategies. Kursurkar et al. (2011) have suggested some practical
classroom tips to enhance motivation in medical schools. Some of these tips were related to
satisfying those psychological needs. These tips can be applied to and modified for different
medical educational environments. The effectiveness of these strategies and other strategies to
enhance basic psychological needs satisfaction can also be examined in a future structured

interventional study.

Our study also contributes to the medical education literature by solidifying the idea that
satisfying the need of competence for medical residents is an important predictor for their
intrinsic motivation and use of SRL strategies. It was impressive that the residents who felt more
competent reported more use of all three SRL strategies; which was consistent with all PGY
levels thorough all participating departments. This can have a major impact on the education and

the training of residents. All residents are learners seeking to master knowledge and skills
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relevant to their specialities. Educators can play a major role in feeding feelings of competence
or incompetence in their trainees, depending on their attitudes and methods of instruction. Our
data implies that fostering the feeling of perceived competence at any level of training will only
encourage the residents to learn and work more efficiently as they become more intrinsically
motivated. This would suggest that feelings of competence, which are fed by relevant instruction
and teachers’ positive attitudes, are of major importance in driving residents to be motivated to

learn more and work more efficiently.

Conclusion

Self-regulated learning is an important skill for medical residents to help them keep up
their knowledge and pass exams within their busy schedule. Being intrinsically motivated is an
important factor to enhance and improve this skill. According to self-determination theory,

satisfaction of the three basic psychological needs is an important factor of intrinsic motivation.

The aim of this study was to examine the relationship between basic psychological needs,
intrinsic motivation, and the use of different SRL strategies among medical residents. Despite
having the limitations mentioned above, this study contributes to the medical education literature
by examining motivation and SRL strategies on an important population in the medical field,
medical residents. In summary, our results highlight the importance of satisfying needs of

competence and how it can reflect on the use of different SRL strategies by residents.
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APPENDIX 1: QUESTIONNAIRE
Age:
Sex:
Post-graduate year (PGY):
Department:
Have you ever studied in a problem based learning (PBL) system? YES NO

The following questions are in regards to your feelings during this rotation (if you have been in

3

this rotation for less than 3 weeks, please answer the questions regarding your previous rotation).

Please indicate how true each of the following statements is for you given your experiences on
this rotation. Remember, there is no right or wrong answer. Just answer as accurately as is
possible for you.

Please use the following scale (from 1 to 7) in responding to the items (1= not at all true, 4=

somewhat true, 7= very true).

3. I do not feel very competent when I am at work. 1(213|4|5]6|7
4. People at work tell me I am good at what I do. 1(213|4|5]6|7
5. I feel pressured at work. 112(3(4|5(|6]|7
6. I get along with people at work. 1(213|4|5]6|7
8. I am free to express my ideas and opinions on the job. 112(3(4(|5(|6]|7
10. T have been able to learn interesting new skills on my job. 1(2|13|4|5]6|7
11. When I am at work, I have to do what I am told. 112(3(4|5|6]|7
12. Most days I feel a sense of accomplishment from working. 1(2|13|4|5]6|7
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13. My feelings are taken into consideration at work.

14. I do not get much of a chance to show how capable I am at work.

15. People at work care about me.

16. There are not many people at work that I am close to.

18. The people I work with do not seem to like me much.

20. There is not much opportunity for me to decide for myself how to

go about my work.

21. People at work are pretty friendly towards me.

Autonomy: 5R, 8, 11R, 13, 20R.
Competence: 3R, 4, 10, 12, 14R.
Relatedness: 6, 15, 16R, 18R, 21.

Note: items are numerated as in the original full questionnaire.

(R =reversed scoring).
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Academic Motivation Scale.

Using the scale below, indicate to what extent each of the following items presently corresponds

to one of the reasons why you join a residency program.

Does not
correspond Corresponds Corresponds Corresponds Corresponds
at all a little moderately a lot exactly
1 2 3 4 5 6 7

1. Because with only a bachelor medical degree I would not find a high-paying job later on.

2. Because I experience pleasure and satisfaction while learning new things.

3. Because I think that a residency will help me better prepare for the career I have chosen.

4. For the intense feelings I experience when I am communicating my own ideas to others.

5. Honestly, I don't know; I really feel that [ am wasting my time in this residency program.

6. For the pleasure I experience while surpassing myself in my studies/work.

7. To prove to myself that I am capable of completing my residency program.

8. In order to obtain a more prestigious job later on.

\O

. For the pleasure I experience when I discover new things I’ve never known before.

10. Because eventually it will enable me to work in a field that I like.

11. For the pleasure that I experience when I read about interesting cases.
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12. Tonce had good reasons for joining a residency program; however, now [ wonder whether I

should continue.

13. For the pleasure that I experience while I am surpassing myself in one of my personal

accomplishments.

14. Because of the fact that when I succeed in residency I feel important.

15. Because I want to have "the good life" later on.

16. For the pleasure that I experience in broadening my knowledge about subjects which appeal

to me.

17. Because this will help me make a better choice regarding my career orientation.

18. For the pleasure that I experience when I feel completely absorbed by what certain authors

have written.

19. Ican't see why I go to study/work and frankly, I couldn't care less.

20. For the satisfaction I feel when I am in the process of accomplishing difficult academic

activities.

21. To show myself that [ am an intelligent person.

22. In order to have a better salary later on.

23. Because residency allows me to continue to learn about many things that interest me.

24. Because I believe that a few additional years of training will improve my competence as a

physician.



25. For the "high" feeling that I experience while reading about various interesting subjects.

26. I don't know; I can't understand what I am doing in this residency program.

27. Because residency allows me to experience a personal satisfaction in my quest for

excellence in my career.

28. Because I want to show myself that I can succeed in my career.

#2,9,16,23

#6,13,20,27

#4,11, 18,25

#3,10, 17,24

#7,14, 21,28

#1,8,15,22

#5,12,19, 26

KEY FOR AMS-28

Intrinsic motivation - to know

Intrinsic motivation - toward accomplishment

Intrinsic motivation - to experience stimulation

Extrinsic motivation - identified

Extrinsic motivation - introjected

Extrinsic motivation - external regulation

Amotivation
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The following questions are related to your study habits in your current rotation.

88

Remember, there is no right or wrong answer. Just answer as accurately as possible for you. Use

the scale below to answer the questions.
If you think the statement is very true of you, circle 7.

If a statement is not at all true of you, circle 1.

If the statement is more or less true of you, circle the number between 1 and 7 that is most

appropriate for you.

32. When I study the readings for this rotation, I outline the material to help | 1 5 7
me organize my thoughts.

34. When studying for this rotation, I often try to explain the material to a 1 5 7
colleague or a friend.

37. I often feel so lazy or bored when I study for this rotation that I quit 1 5 7
before I finish what I planned to do.

38. I often find myself questioning things I hear or read during this rotation | 1 5 7
to decide if I find them convincing.

40. Even if I have trouble learning the material in this rotation, I try to do 1 5 7
the work on my own, without help from anyone.

42. When I study for this rotation, I go through the readings and my notes 1 5 7
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and try to find the most important ideas.

43. I make good use of my study time for this rotation.

44. If the reading materials are difficult to understand, I change the way I

read the material.

45. 1 try to work with other colleagues from this rotation to complete the

educational assignments (e.g., preparation for presentations or discussions).

46. When studying for this rotation, I read the reading materials over and

over again.

47. When a theory, interpretation, or conclusion is presented in a teaching
session or in the readings, I try to decide if there is good supporting

evidence.

48. I work hard to do well in this rotation even if I don’t like what we are

doing.

49. I make simple charts, diagrams, or tables to help me organize reading

material.

50. When studying for this rotation, I often set aside time to discuss the

reading material with a group of colleagues from the rotation.

51. I treat the reading material as a starting point and try to develop my

own ideas about it.

54. Before I study the reading material (e.g., textbooks, articles)

thoroughly, I often skim it to see how it is organized.

55. I ask myself questions to make sure I understand the material I have

been studying in this rotation.
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57. 1 often find that although I have been reading for the rotation, I don’t

know what it was all about.

58. T ask the staff to clarify concepts I don’t understand well.

59. I memorize key words to remind me of important concepts in this

rotation.

60. When reading material is difficult, I give up or only study the easy

parts.

62. I try to relate ideas in this rotation to those in other rotations whenever

possible.

64. When reading for this rotation, I try to relate the material to what I

already know.

67. When studying for this rotation, I write brief summaries of the main

ideas from the readings and the concepts from the sessions.

68. When I can’t understand the material in this rotation, I ask another

colleague in this rotation for help.

72. I make lists of important ideas for this rotation and memorize the lists.

73. I attend educational sessions regularly.

77. 1 often find that I don’t spend very much time studying for this rotation

because of other activities.

78. When I study for this rotation, I set goals for myself in order to direct

my activities.

Note: The basic psychological needs scale and the MSLQ items are numerated as in the original

full questionnaires. (R = reversed scoring).




Cognitive and metacognitive strategies: Rehearsal 46, 59, 72.

Cognitive and metacognitive strategies: Elaboration 62, 64, 67.

Cognitive and metacognitive strategies: Organization 32, 42, 49.

Cognitive and metacognitive strategies: Critical thinking 38, 47, 51.

Cognitive and metacognitive strategies: Metacognitive self-regulation 44, 54, 55, 57R, 78.
Resource management strategies: Time and study environment 43, 73, 77R.

Resource management strategies: Effort regulation 37R, 48, 60R.

Resource management strategies: Help seeking 40R, 58, 68.

Resource management strategies: Peer learning 34, 45, 50.
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Appendix 2: Ethical Board

Approval
TR .
+ McGill
=
Faculty of Medicine Faculté de médecine Fax/Telecopreur 13141 3983670
36585 Promenade Sir Willam Csler #833 1853, Promenade Sir Wilbam s ler #5371 TeuTel (513) 3083124
tontreal, OC H3G 1Y8 Maontreal, QC H3G 1Y6

lanuary 6, 2014

Dr. Michelle Elizov

Centre for Medical Education
1110 Pine Avenue West - 205
Montreal, Quebec H3A 143

RE: IRB Study Number AD1-E05-14A
Relations between psychological needs satisfaction, motivation, and self-regulated
learning strategies in medical residents

Dear Dr. Elizav,

Thank you for submitting the above study for IRB review, on behalf of the Masters student, Dr.
Fareeda Mukhtar.

As this study involves no more than minimal risk, and in accordance with Articles 2.9 and 6.12
of the 2™ Edition of the Canadian Tri-Council Policy Statement of Ethical Conduct for Research
Involving Humans (TCPS 2) and U.S. Title 45 CFR 46, Section 110 (b), paragraph (1), we are
pleased to inform you that approval for the study, study instruments and consent form
(December 2013) was provided by the IRB Chair on January 6, 2014, valid until January 2015.
The study proposal will be presented for corroborative approval at the next meeting of the
Committee and a certification document will be issued to you at that time.

A review of all research involving human subjects is required on an annual basis in accord with
the date of initial approval. The annual review should be submitted at least one month before
January 2015. Please inform the IRB promply of any modifications that may occur to the study
over the next twelve months.

Sincerely,

Roberta Palmour, PhD
Chair
Institutional Review Board

cc: Dr. Fareeda Mukhtar./
ADL-EQ5-14A
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APPENDIX 3: EMAIL TO PROGRAM DIRECTORS

Dear Dr. X,

My name is Fareeda Mukhtar, currently pursuing a Master’s degree in educational
psychology - Health profession stream at McGill under the supervision of Dr. Krista Muis and
Dr. Michelle Elizov. We are conducting research to study McGill residents’ motivation and
learning strategies. Our aim is to enrich the medical education literature by illustrating the effects
of residents’ working environment on their motivation to learn and on their learning strategies.
This will be an essential step towards guiding educators and researchers to help residents better
utilize their learning strategies, which will subsequently be reflected on their clinical
performance. The questionnaire will take about 20 minutes to complete. Residents’ participation
is completely voluntary, refusal to participate will have no negative impact, and all data will be
kept strictly confidential and anonymous. No identification information will be collected. Only
investigators will have access to the data. The study has received McGill Ethical Board approval
(Number). If you approve the participation of your residents in this study, please allow me to

foreword the following email to residents.

Best regards,

Fareeda Mukhtar, M.D.

MA- Educational Psychology, Health Profession Stream.
Center of Medical Education, McGill University.

Email; Fareeda.Mukhtar@mail.mcgill.ca



mailto:Fareeda.Mukhtar@mail.mcgill.ca
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APPENDIX 4: EMAIL TO RESIDENTS
Dear Residents,

My name is Fareeda Mukhtar, currently pursuing a Master’s degree in educational
psychology - Health profession stream at McGill under supervision of Dr. Krista Muis and Dr.
Michelle Elizov. You are invited to participate in an online-survey addressed to residents at
McGill University titled “Relations between Psychological Needs Satisfaction, Motivation, and
Self-Regulated Learning Strategies in Medical Residents.” Our aim is to study residents’
satisfaction at work, their motivation, and their learning strategies. This will help medical
educators to understand the effect of residents’ working environment on residents’ use of
learning strategies. The study has received McGill Ethics Board approval. We also have
received support from your program director to send you this email. Your participation is greatly
appreciated and any information you provide will be strictly confidential. Upon completing the
questionnaire, you will be given an opportunity to enter a draw on one of eight $25 gift cards,
corresponding to a chance of winning of 4%-5%.

Please click on the link below to participate.
Best Regards,

Fareeda Mukhtar, M.D.
MA- Educational Psychology, Health Profession Stream.
Center of Medical Education, McGill University.

Email: Fareeda.Mukhtar(@mail.mcgill.ca



mailto:Fareeda.Mukhtar@mail.mcgill.ca
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Appendix 5: Consent Form for McGill Residents
Relations between Psychological Needs Satisfaction, Motivation, and Self-Regulated
Learning Strategies in Medical Residents
Project Leader:

Fareeda Mukhtar.

Masters student, Educational Psychology- Health profession stream, McGill University
Tel: 514-654-0410.

Fareeda.Mukhtar@mail.mcgill.ca

Supervisors:

Dr. Krista Muis

Associate professor, Department of Educational psychology, McGill University.
Tel: 514-398-3445

Krista.Muis@mcgill.ca

Dr. Michelle Elizov,

Assistant professor, Department of Medicine, McGill university
Tel: 514-340-8222, loc 4974

Michelle.Elizov@mcgill.ca

Dear resident,

You are invited to participate in an online-survey addressed to residents at McGill
University titled “Relations between Psychological Needs Satisfaction, Motivation, and Self-
Regulated Learning Strategies in Medical Residents.” Our aim is to study residents’ satisfaction
at work, their motivation, and their learning strategies. This will help medical educators to
understand the effect of residents’ working environment on residents’ use of learning strategies
Study Procedure:

Prior to participating in the online questionnaire, please read the consent form and click on “I

agree” button in order to be redirected to the online questionnaire.


mailto:Fareeda.Mukhtar@mail.mcgill.ca
mailto:Krista.Muis@mcgill.ca
mailto:Michelle.Elizov@mcgill.ca
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The study is composed of an online survey that will take approximately 20 minutes to complete.
The survey consists of three sections:

1. Your demographic characteristics (e.g., department, post-graduate year, age, sex).

2. Your perceived psychological satisfaction at work during your current rotation.

3. Your motivation to learn during your current rotation.

4. Your reported use of different learning strategies (e.g., asking questions about unclear
information while reading for the rotation, managing your time to read and study) during
your current rotation.

Possible risk and discomfort:

There is no known risk or harm for residents who participate in the study.
Potential benefits:

There is no direct benefit from participation in this study.

Cost and reimbursement:

There is no cost associated with your participation. Upon completing the survey, you will
be directed to a separate page where you can leave your McGill email to enter a draw for one of
eight $25 gift cards, which corresponds to a 4% to 5% chance of winning depending on the total
number of participants. This is an optional step and your email will not be linked to your
responses on the survey in any way.

Confidentiality:

All information obtained from this survey will be kept strictly confidential and will not be
made available to individuals, staff, or program directors. Your individual responses will be
confidential and will not be identifiable. If you wish to enter the draw, your email address will

not be linked to your responses in any way. Your email address will be kept confidential and will
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not be used except to contact the winners of the draw, and then all email addresses will be
deleted. Only authorized members of the research team will have access to your responses. The
results of the study will be used to inform my Master’s thesis and, as such, may be presented
and/or published. In any presentation or publication, only analyzed data will be presented. No
identification information will be disclosed when results are published. Data will be kept for up
to 7 years after completion of analysis and then will be completely destroyed.

Voluntary participation and/or withdrawal:

Your participation in this survey is completely voluntary. You may refuse to participate
or to continue the questionnaire at any time without explanation or penalty. There are no
consequences should you decide not to participate or if you discontinue your participation before
submitting your responses. Due to the anonymous nature of participation, you will not be able to
withdraw from the study once all completed responses are submitted.

Questions and contact information:

This project has received approval from the McGill Faculty of Medicine Institutional
Review Board. It has also received support from your program director. If you have any
questions about your rights as a research participant, please contact Ilde Lepore, Senior Ethics
Administrator of the Institutional Review Board at 514-398-8302. If you have any questions
about the research itself or to report any adverse event, you may contact Dr. Fareeda Mukhtar at

514-654-0410 or by email: Fareeda.Mukhtar@mail.mcgill.ca

Declaration of consent
I have read this consent form and understand and agree to the following information:
- My participation in this study is voluntary. I am free to withdraw my consent and to

discontinue my participation in the study without explanation or penalty.


mailto:Fareeda.Mukhtar@mail.mcgill.ca
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- My decision regarding whether or not to participate will have no effect on my status at
McGill University. There are no penalties or loss of benefits associated with a refusal to
participate in this study.

- The results of the study will be used in research publications and/or presentations.

- Confidentiality of any verbal and/or written feedback I provide will be respected, as all
information will be coded and my name and/or contact information will not appear in any
published documents.

- Thave had the opportunity to ask questions, and all of my questions have been answered
to my satisfaction.

- T'have been given sufficient time to consider the information and seek advice should I
choose to do so.

- Tunderstand that if I choose to participate in the draw for one of eight $25 gift cards, the
contact information I provide will not be linked to my responses in any way, will not be
disclosed to any person except the researchers, will be used to contact me if [ win, will be
kept confidential, and will be completely destroyed after the winners have been
contacted.

By clicking on the “I agree button” below, I agree to participate in this survey. I recognize that
by doing so, I do not give up any of my legal rights.
1 Tagree to participate.

] Tdo not agree to participate.



