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ABSTRACT

KATHERINE SWINT MONROE
THE ASSESSMENT OF SELF-DIRECTED LEARNING IN MEDICAL EDUCATION
Under the direction o f OLIVIA M. BOGGS, Ed.D.

The rapid pace o f scientific discovery has catalyzed the need for medical students
to be able to find and assess new information. The knowledge required for physicians’
skillful practice will change o f the course o f their careers, and, to keep up, they must be
able to recognized their deficiencies, search for new knowledge, and critically evaluate
new research as they care for their patients. Contemporary medical educators have
embraced the cultivation o f self-directed learning styles in medical students as one way to
address their need to continue learning throughout their practice lifetimes.
The purpose o f this research was to explore the assessment o f self-directed
learning readiness within the holistic evaluation o f medical students’ knowledge and
skills. This study used a multiple regression analysis to examine the extent to which
several variables, all conventionally used methods o f evaluating medical students,
predicted their self-directed learning readiness in the final semester prior to their
graduation. Seventy-seven fourth-year medical students at a private southeastern medical
school participated in this study (61% response rate), completed a survey to measure their
tendencies for self-directed learning, and consented to the release of their academic
records from the institution.

The findings o f this study suggested that the participants were strong students and
who scored highly on die Self-Directed Learning Readiness Scale. The statistical
analysis revealed no impressive individual differences in participants’ self-directed
learning readiness a function o f any o f the independent variables considered. The
strongest predictors o f any component o f medical students’ self-directed learning
readiness were faculty evaluations o f their performance on various clerkship rotations.
The results o f this analysis suggest that, despite the multiple evaluation methods
conventionally used in medical education, the assortment considered in this study capture
students’ tendencies for self-directedness only vaguely at best; subject matter experts
(faculty) with human judgment about how well trainees work in a clinical environment
appear to have the strongest sense o f how self-directed their supervisees are. To further
clarify the relationship between currently used assessment techniques and medical
students’ self-directedness, future research could repeat this study on subsequent classes
or expand across a range o f institutions.

CHAPTER 1
INTRODUCTION TO THE STUDY
The face of medical education in the United States has changed several times
since its inception, as new ideas have emerged about how to best develop students into
physicians (Baum & Axtell, 2005). The concept o f self-directed learning, which is an
aspect o f adult educational theory, has been offered as desirable in contemporary medical
education (Irby, Cooke, & O’Brien, 2010; Mann, 2011; M iller Juve, 2012; Murad, CotoYglesias, Varkey, Prokop, & Murad, 2010) and essential in the “formation and ongoing
competence o f today’s physicians” (Nothnagle, Goldman, Quirk, & Reis, 2010, p. 1874),
who w ill practice in an ever-changing world Medical schools are challenged to cultivate
professionals who will are equipped to learn beyond their graduation and prepared to
navigate a continually expanding body o f knowledge.
In 1910, Abraham Flexner o f the Carnegie Foundation published a sentinel
document in which he reported on the state o f medical education and his belief that die
155 medical schools in existence at the time were overproducing under-qualified
physicians (Flexner, 1910). He called for the professionalization o f medical education,
explaining his conviction that schools needed standards and an accreditation process, and
he proposed a four-year medical school curriculum grounded in strong scientific content
knowledge in years one and two followed by clinical apprenticeship in years three and
four (Flexner, 1910). Flexner’s vision painted a stark contrast to both the 1S^-century
apprenticeship model o f medical training and the ^ ‘"‘-century proprietary approach,
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whereby many medical schools were commercial entities owned by groups o f physicians
who operated them for profit without oversight from any regulatory body (W eiss &
Miller, 2010). His critique revolutionized medical education (Hamstra, 2012), leading to
the creation o f a formalized structure wherein basic science knowledge was taught in the
first two years and clinical training followed in the second two years.
The outlines o f Flexner’s organizational format for educating physicians
predominated for nearly a century, but societal expectations o f medicine changed during
that time (Cohen, 2008). In 2000, the Association o f American Medical Colleges
(AAMC) surveyed medical schools nationwide (AAMC & Milbank Memorial Fund,
2 0 0 0 );

in its report, entitled The Education of Medical Students: Ten stories of

Curriculum Change, the introductory essayists expressed that medical schools were
failing to prepare learners for contemporary practice (Ludmerer, 2000; Whitcomb, 2000).
Modem day scholars believed that, while the traditional 2 + 2 curricular model described
by Flexner explicitly emphasizes the attainment o f core knowledge and basic clinical
skills, it may fail to develop interpersonal skills, professionalism, integration o f
knowledge into clinical practice, and lifelong learning (AAMC & Milbank Memorial
Fund, 2000; Bland et al., 2000; Dath & Iobst, 2010; Rieke, 2003). Physician experts in
medical education who convened at a 2008 conference echoed a similar concern,
expressing an “urgent desire to bring medical education into better alignment with
societal needs and expectations” (p. 1 2 ) and articulating the priority o f problem solving
skills and self-directed learning in the current “era o f exploding knowledge” (p. 1 2 ), as
well as a rethinking o f the approach by which science is embedded as the foundation of
medicine (Cohen, 2008).

Such an emphasis on lifelong learning skills has led many medical schools to
adopt competency-based contemporary curricula that integrate basic and clinical science
knowledge and infuse adult learning principles into teaching techniques (Epstein &
Hundert, 2002). One theoretical rational o f the revamped curricular approach has been
that a modernized delivery will foster students’ capacity for self-directed learning
(AAMC & Milbank Memorial Fund, 2000; Bland et al., 2000; Dath & Iobst, 2010;
Ramnarayan & Hande, 2005; Rieke, 2003), and die underpinning logic.of this method is
that students who are able to analyze problems, access and evaluate information, and
maintain awareness o f their own limitations will be equipped for the future and remain
current on new knowledge beyond their graduation (Ramnarayan & Hande, 2005).
Introduction to the Problem
In 1950, the timeframe in which the body o f medical knowledge doubles was
estimated to be 50 years; in 2010, it was 3.5 years, and in 2020, it is projected to be just
73 days (Denson, 2011). The exponential growth o f scientific knowledge is one o f the
most pervasive issues in medical education; to date, neither the expansion o f curricula to
fit the burgeoning scope nor the introduction o f postgraduate and continuing medical
education has accommodated it (Brook, 2010; Denson, 2011; Ramnarayan & Hande,
2005). Shojania and colleagues, in their 2007 study o f 100 systematic reviews, showed
that information gained through clinical research is relevant for approximately 5.5 years
before a clinically pertinent change occurs. Most physicians, however, practice for an
average of 30 years (Gorman, Meier, Rawn, & Krummel, 2000).
Health professionals must master modem and emerging methods for the delivery
of care to patients in order for new knowledge to benefit the public and meet the needs

and expectations o f society (Berwick & Finkelstein, 2010), but absorbing and
incorporating information that changes at such an astounding rate presents a veritable
challenge. Moreover, as new innovations become available, old information can quickly
become obsolete. A physician’s ability to know and remember facts in today’s era o f
handheld devices and “lightning-speed information retrieval” (p. S57) is less critical
(Berwick & Finkelstein, 2010). Rather, given the rapid pace o f scientific discovery,
medical students’ capacity to find and assess knowledge in order to solve problems has
become vitally important (Cohen, 2008).
Statement o f the Problem
To address the need for doctors to maintain current information, trends in medical
education have endorsed the use o f adult learning principles and the promotion o f selfdirected learning (SDL) as superior teaching strategies (Abela, 2009; Balia, 1990;
Cadorin et al., 2012; Dennick, 2012; Drummond, 2009; Irby et al., 2010; Mann, 2011;
McMillan, 2007; Muller, Jain, Loeser, & Irby, 2008; Steinert et al., 2006, Yardley,
Teunissen, & Doman, 2012). In fact, Harvey and colleagues (2003) posit that becoming
an autonomous and self-directed lifelong learner is “one o f the most critical outcomes”
(p. 1259) o f medical and other professional programs. The accrediting body o f medical
schools, the Liaison Committee for Medical Education (LCME) has reinforced this
sentiment; the Standards for Accreditation of Medical Education Programs Leading to

the M.D. Degree published in March 2014 articulate the expectation that the “faculty o f a
medical school ensure that die medical curriculum includes self-directed learning
experiences., .to allow medical students to develop skills o f lifelong learning” (LCME,
2014, Standard 6.3, p. 8 ).

Though die scholarly literature is replete with endorsements o f adult learning
principles and the promotion o f self-directed learning in medical education, few studies
have assessed their basic assertions (Murad et al., 2010; Stagnaro-Green, 2004), leaving a
gap in the understanding o f how self-directed learning readiness relates to medical
students’ achievement. The LCME stipulates the possession o f lifelong learning skills in
graduates, yet litde empirical evidence clarifies if SDL readiness complements other
metrics o f success in medical schools or to what extent students are self-directed upon
graduation. Hence, the problem focus o f this study is die increased challenge faced by
medical schools to prepare physicians who have the knowledge and skills to be self
directed (lifelong) learners. Previous research (Findley, 2009) has examined the
relationship o f some knowledge- and performance-based measures o f success in medical
school, but none has studied the assortment o f evaluation tools to explore what
examination methods capture students’ tendencies for self-directedness.
Research Questions
This research explored the relationship between various evaluation metrics o f
medical students and their self-directed learning readiness to assess the extent to which
they are related. Five evaluation metrics o f medical students’ knowledge and skills,
including (1) cumulative grade point average (GPA), (2) objective structured clinical
evaluation (OSCE) scores, (3) USMLE Step 1 scores, (4) USMLE Step 2 Clinical
Knowledge (CK) scores, and (5) clerkship evaluations from 10 rotations, were considered
in the examination o f how they are related to each o f the four subscales o f the selfdirected learning readiness scale (SDLRS). Accordingly, this study addressed die
following research questions:

RQi: Do evaluation metrics o f medical students’ knowledge and skills predict
their critical self-evaluation (subscale 1 o f the SDLRS) during their fourth year o f
an integrated medical curriculum?
RQ2: Do evaluation metrics o f medical students’ knowledge and skills predict
their learning self-efficacy (subscale 2 o f die SDLRS) during their fourth year o f
an integrated medical curriculum?
RQ3: Do evaluation metrics o f medical students’ knowledge and skills predict
their self-determination (subscale 3 o f the SDLRS) during their fourth year o f an
integrated medical curriculum?
RQ4: Do evaluation metrics o f medical students’ knowledge and skills predict

their effective organization for learning (subscale 4 o f the SDLRS) during their
fourth year o f an integrated medical curriculum?
Theoretical Framework
The theoretical framework for this research is rooted in the work o f Malcolm
Knowles. Andragogy, a theory o f adult learning, was made popular by Knowles in the
1970s. He founded his perspective on the basis that adult learners are independent, that
they have life experiences from which they draw, that they are internally motivated, and
that they are ready to integrate their learning into everyday life (Chan, 2010). For this
reason, they need to understand the value o f the material they are learning and how it
applies (Knowles, 1975). Learning, Knowles posited, exists on a spectrum ranging from
teacher-directed to self-directed. Similar to how they manage other aspects o f their life,
adults utilize their independent self-concept to guide their own learning, and they become
increasingly self-directed as they mature (Knowles, 1975).

Self-directed learning, while a component o f Knowles’ concept o f andragogy, was
in fact first described as a distinct form o f study by Tough (1971), who built on the work
o f Houle (1961). Knowles further contributed to the literature on self-directed learning,
succinctly defining it as “a process in which individuals take the initiative, with or
without the help o f others, in diagnosing their learning needs, formulating learning goals,
identifying human and material resources for learning, choosing and implementing
appropriate learning strategies, and evaluating learning outcomes” (Knowles, 1975, p.
18). By his description, self-directed learning occurs as part o f adults’ everyday lives and
does not depend on an instructor or a classroom.
The benefits o f a strong aptitude for self-directed learning in physicians is
understandable, as students who utilize this learning style tend to take significant
responsibility for their own learning beyond responding to instruction (Boud, 1981). In
the world of modem medicine, the knowledge required for skillful practice w ill change
over the course o f a physician’s career, and thus the ability to attain and apply new
information wall serve a medical graduate well (Ramnarayan & Hande, 2005). Given the
burgeoning o f biomedical information and the “shortening half-life o f any single item o f
knowledge... modem medicine w ill increasingly depend on external knowledge to
support practice and reduce errors” (Friedman et al., 2005, p. 334); for physicians to keep
up, they must be competent in how to learn as well as what to learn (Mann, 2011).
Significance o f the Study
The significance o f this study lies in the potential implications o f obtaining a
better understanding o f the relationship between self-directed learning and performance
on various evaluations of student achievement in medical school. Though scholarly

literature in the realm of medical education endorses the use o f adult learning principles
and the promotion o f self-directed learning (Abela, 2009; Balia, 1990; Cohen, 2008;
Dennick, 2012; Drummond, 2009; Irby et al., 2010; Mann, 2011, McMillan, 2007;
Muller et al., 2008; Schumacher, Englander, & Carraccio, 2013; Steinert et al., 2006;
Yardley et al, 2012), few studies have assessed their basic assumptions (Cadorin et al.,
2012; Stagnaro-Green, 2004). Litde empirical evidence clarifies how SDL readiness
relates to other metrics o f success in medical school, and programs do not have a clear
way o f verifying that students possess the trait upon graduation. Furthermore, if selfdirected learning readiness is related to successful demonstration o f competence on
various evaluations throughout medical school, then measuring this quality upon a
prospective student’s application could arguably augment an admissions committee’s
assessment o f the applicant. Accordingly, the findings o f this research could contribute
to the existing literature by offering insight about whether medical students’ performance
on commonly used methods o f assessment relates to their self-directed learning readiness
and whether any o f these metrics predicts an aptitude for self-directedness.
Procedures
This study utilized a quantitative methodology. Self-directed learning readiness
was assessed using a Self-Directed Learning Readiness Scale (SDLRS) that has been
documented to validly measure medical students’ “readiness to direct their own learning”
(Hendry & Ginns, 2009, p. 919). Fourth-year medical students at a private southeastern
medical school which utilizes an integrated medical curriculum were asked to complete a
survey in the spring semester prior to their graduation. Assessments o f the students,
including their cumulative grade point averages, objective structured clinical evaluation

scores, USMLE Step 1 and Step 2 CK scores, and clerkship evaluations were provided
confidentially to the researcher by the institution. A multiple regression analysis was
conducted to examine which, if any, o f these various methods o f assessment were
correlates o f students’ self-directed learning readiness upon completion o f their degrees.
Limitations and Delimitations
One limitation o f this study is the potential difficulty in isolating variables related
solely to self-directed learning in medical education. Other possible explanations could
plausibly contribute to an individual’s tendency for SDL. For example, some studies
(Findley, 2009; Guglielmino, 1977; G. Shokar, N. Shokar, Romero, & Bulik, 2002) have
suggested that self-directed learners preferentially gravitate toward the medical field
more than directed learners. The medical school curriculum may also influence a
student’s self-directed learning readiness. Whether students’ tendencies toward SDL
increase as a result of a curriculum per se is also difficult to measure (Findley, 2009). N o
school has ever scientifically documented die advantage o f one curricular approach over
another (Ludmerer, 2000). This research did not attempt to control for these potential
confounding variables, which are difficult to mitigate. Rather, the purpose o f this study
was to explore the relationship between self-directed learning readiness and recognized
metrics o f competence in medical school.
Delimitations o f this study include die medical school in which the study was
conducted, the instrument used to collect data on SDLR, and the evaluation metrics
considered, including cumulative GPA, OSCE scores, USMLE Step 1 and Step 2 CK,
and clerkship evaluations (see definition o f terms for further explanation o f variables).
The institution was purposefully selected as the study site because of its curriculum
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design, which had recently been remodeled. One o f the intended goals o f the new design
is the graduation o f “lifelong adult learners with the ability to take ownership o f their
own present and future educational needs” (X University School of M edicine website,
2014, para 2). The Self-Directed Learning Readiness Scale (SDLRS) was chosen in its
revised form because o f its documented validity with medical students. Finally, the
evaluation metrics were chosen because they are recognized assessment tools in the
comprehensive evaluation o f medical students.
Definitions o f Terms

Andragogy. Andragogy is a theory o f adult learning popularized by M alcolm
Knowles in the 1970s. He defines it as “die art and science o f helping adults learn, in
contrast to pedagogy as the art and science o f teaching children” (Knowles, 1973, p. 43).

Clerkship evaluations. Students are awarded letter grades A through F to indicate
the quality o f their achievement, both academically and professionally, during their
clinical rotations. These grades represent the faculty’s total estimate o f the students’
performance and have no exact numerical equivalent (X University School o f Medicine,
2013).

integrated medical curriculum. Students to be examined in this study were
enrolled in a course o f study characterized by the incorporation o f basic and clinical
sciences across disciplines throughout all four years. The curriculum focuses on smallgroup learning, early immersion in clinical experiences, and dynamic interaction with
faculty (X University School o f Medicine, 2013).

Objective structured clinical evaluation (OSCE). The objective structured clinical
evaluation is “a clinical examination, utilizing a standardized patient (SP) setting in order
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to test the student’s understanding and performance knowledge, skills, and attitudes”
(Alsenany & Al Saif, 2012, p. 597). The students in this study were assessed on their
history taking, physical exam skills, clinical reasoning, and professionalism during their
OSCEs (X University School o f Medicine, 2013).

Self-directed learning. Self-directed learning “describes a process in which
individuals take the initiative, with or without the help o f others, in diagnosing their
learning needs, formulating learning goals, identifying human and material resources for
learning, choosing and implementing appropriate learning strategies, and evaluating
learning outcomes” (Knowles, 1975, p. 18).

Self-Directed Learning Readiness Scale (SDLRS). The SDLRS is a revised
instrument to measure medical students’ readiness to direct their own learning (Hendry &
Ginns, 2009). Originally, a self-directed learning readiness scale was developed by
Guglielmino (1977) as quantitative tool to measure individuals’ existing readiness for
managing their learning (Merriam, CafFarella, & Baumgartner, 2007), but it has been
criticized (Field, 1989). Fisher and colleagues (2001) constructed a Self-Directed
Learning Readiness Scale for nursing education, which was later validated for use in
medical education; the revised 36-item scale measures medical students’ “capacities for
effective organization for learning, self-determination in learning and critical selfevaluation, as well as high self-efficacy for learning” (Hendry & Ginns, 2009, p. 919).

United States Medical Licensing Exam (USMLE). The United States Medical
Licensing Examination is a three-step examination for medical licensure in the United
States that is sponsored by the Federation o f State Medical Boards (FSMB) and the
National Board o f Medical Examiners (NBME). Step 1 assesses medical students’ ability

to “understand and apply important concepts o f lire sciences basic to the practice o f
medicine, with special emphasis on principles and mechanisms underlying health,
disease, and modes o f therapy. Step 1 ensures mastery o f not only the sciences that
provide a foundation for die safe and competent practice o f medicine in the present, but
also the scientific principles required for maintenance o f competence through lifelong
learning” (Federation o f State Medical Boards & National Board of Medical Examiners,
2013, usmle.org/stepl/, para. 1). Step 2 assesses students’ ability to apply medical
knowledge, skills, and understanding o f clinical science; it is comprised o f two parts:
Clinical Knowledge (CK) and Clinical Skills (CS). Step 2 CK is a traditional multiplechoice examination that focuses on principles o f clinical science considered important for
the practice o f medicine under supervision in postgraduate training, while Step 2 CS uses
standardized patients to test students’ ability to gather information from patients, perform
physical exams, and communicate their findings (Federation o f State Medical Boards &
National Board o f Medical Examiners, 2013). Step 2 CS performance is rated as pass/fail
(a dichotomous variable). Completion o f Step 3 is not required prior to graduation; it is
usually taken during the first or second year o f postgraduate training (Federation o f State
Medical Boards & National Board o f Medical Examiners, 2013). Only Step 1 and Step 2
CK scores are considered in this study.
Summary
The rapid pace o f scientific discovery has catalyzed the need for medical students
to be able to find and assess new information. The medical field is anything but static,
and the knowledge required for skillful practice w ill likely change over the course o f a
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physician’s career. Healthcare professionals must be able to apply emerging techniques
and novel innovations to the care o f their patients.
To manage the need for doctors to maintain current information, medical
educators have endorsed the use o f adult learning principles and the promotion o f self
directed learning as superior teaching strategies. Such an emphasis on lifelong learning
skills has led many medical schools to adopt contemporary curricula that integrate basic
and clinical science knowledge and instill adult learning principles into teaching
techniques. The revamped approach is based on the theoretical rationale that a
modernized delivery will foster students’ capacity for self-directed learning; students who
are able to analyze problems, access and evaluate information, and maintain awareness o f
their own limitations should, in theory, be equipped for the future and remain current on
new knowledge beyond their graduation. Few studies, however, have studied die central
tenets o f adult learning principles and self-directed learning. Little empirical evidence
elucidates how SDL readiness complements other metrics o f success in medical school.
This study utilized a quantitative methodology to explore the extent to which
students’ performance on recognized metrics o f competency relates to their self-directed
learning readiness in their final semester prior to graduation. A multiple regression
analysis was conducted to assess the association between SDLR scores and multiple
asses smarts considered in the collective evaluation o f medical students. The significance
of the study is rooted in the potential implications o f obtaining a better understanding o f
the relationship between students’ self-directedness and their demonstration o f
knowledge and skills in medical school. By discerning what evaluation techniques best
capture students’ propensity for self-directed learning, this exploration could offer insight

on whether medical students’ performance on conventional evaluations relates to their
self-directed learning readiness and how to assess the extent to which medical school
graduates are proficient self-directed learners.

CHAPTER 2
REVIEW OF THE LITERATURE
This review o f literature offers an historical perspective on the organization o f
medical education to provide background on die impetus for academics’ renewed
emphasis on the learning process in undergraduate medical education. It outlines salient
concepts o f adult learning principles that apply because medical students are, by
definition, adult learners, and it traces the origins o f andragogy and self-directed learning
as educational theories. Furthermore, this review addresses the shift toward competencybased medical education and highlights the trend o f curriculum integration in medical
schools, identifying challenges that have been documented by programs that have
transitioned. With this review o f literature as a frame o f reference, this study sought to
explore die assessment o f self-directed learning readiness in medical education.
The Evolution o f Medical Education in the United States
Medical education in United States began as an apprenticeship system that
traveled to North America from England along with colonial settlers (Fulton, 1953).
Recognizing some deficiencies in that approach, some ambitious and “enlightened
physicians o f the Colonies” (p. 459) began traveling back to Europe to hone their skills
and complete their training (Fulton, 1953). Two o f these individuals, W illiam Shippen
and John Morgan, returned to Philadelphia after studying abroad and founded the first
U.S. medical school in 1765 at the College o f Philadelphia; shortly thereafter, the school
joined with the University of Pennsylvania, and it remains the oldest North American
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medical school (Fulton, 1953). Yale College, Columbia Univarsity, Harvard, and
Dartmouth followed suit, incorporating schools o f medicine into their institutions, which
resulted in 5 university-based U.S. medical schools by 1813 (Fulton, 1953). In the
decades that followed, proprietary medical education programs without any university
affiliation opened up rapidly. They were subject to little oversight from any regulatory
body and, as the number o f programs escalated, the caliber o f die education they offered
declined (Fulton, 1953). As commercial medical education enterprises became
increasingly available, becoming a doctor through a formal university system was the
least commonly utilized route (Baum & Axtell, 2005). In 1847, out o f concern for
educational quality, Nathan Smith Davis founded the American Medical Association
(AMA) with die intention to “elevate the standard o f medical education in the United
States” (AMA, 2014, para 2).
At the beginning o f the 20th century, 155 medical schools operated in the U.S. and
Canada (Irby et al., 2010). They varied gready in the organization o f their educational
processes, ranging from the exacting university models of Johns Hopkins and Harvard
Medical School to small programs that were locally-owned by doctors who were
operating them for profit (Ludmerer, 2010). In 1906 and 1907, the Association o f
American Medical Colleges (AAMC) and the American Medical Association’s (AM A’s)
Council on Medical Education first examined medical schools, employing the help o f the
Carnegie Foundation for the Advancement o f Teaching to conduct a thorough review
(Irby et al., 2010). This Foundation, an impartial third party, hired Abraham Flexner to
site visit all programs and report on his findings. The resulting document, entitied

Medical Education in the United States and Canada: A Report to the Carnegie

Foundation for the Advancement of Teaching; was published in 1910 and addressed key
problems and recommendations for reform. In it, Flexner discussed principles o f modem
medical education and explained the need he saw for academic rigor, standardized
learning objectives, and a uniform accreditation process in all schools (Flexner, 1910).
He called for the professionalization o f medical education and proposed a four-year
curriculum grounded in strong scientific content knowledge (Flexner, 1910). Within the
decade following Flexner’s report, medical education had established a formal,
scientifically-oriented

curricular structure; schools taught basic science knowledge

in the first two (pre-clinical) years and clinical training via clerkships in the third and
fourth years o f medical schools (Irby et al., 2010; Whitcomb, 2000). Students completed
coursework in anatomy, pharmacology, physiology, pathology, and histology (Baum &
Axtell, 2005) before beginning clinical clerkships in internal medicine, surgery,
obstetrics/gynecology, pediatrics, psychiatry, and elective rotations (Whitcomb, 2000).
Flexner’s recommendations provided a catalyst for reform and offered an instructional
model that predominated in medical education for nearly a century (Cohen, 2008; Irby et
al., 2010; Mann, 2011).
By the mid-1980s, although undergraduate medical education had altered little,
societal expectations o f medicine had shifted (Whitcomb, 2000). The American public’s
expectations o f the physician had changed, and, among other things, patients wanted
doctors who were not only ‘book smart,’ but also compassionate and who would
communicate clearly with them about their care (Whitcomb, 2000). The AAMC again
initiated an examination o f undergraduate medical education programs, establishing the
Panel on the General Professional Education o f the Physician and College Preparation o f

Medicine (GPEP) and charging panel members to examine and agree upon the primary
objectives o f educational programs (Whitcomb, 2008). The GPEP issued its report in
1984, and, in it, expressed concerns that medical students were memorizing facts rather
than thinking intellectually, pursuing scores and grades that would help them to advance
in the profession rather than skills useful for learning and communicating, and learning
minutiae without understanding the bigger picture (Association o f American Medical
Colleges, 1984; Korcok, 1984). The AAMC’s underlying b elief in initiating the GPAP’s
project was that “all physicians, regardless o f their specialty, should possess a common
set o f attributes (knowledge, skills, values, and attitudes)” (p. 137) and that medical
schools should foster those qualities (Whitcomb, 2008).
In 1999, concurrent with the paradigm shift occurring in undergraduate medical
education, the Accreditation Council for Graduate Medical Education (ACGME) and the
American Board o f Medical Specialties (ABMS) adopted a competency-based approach
to teaching and assessing graduate medical education training programs. As a result, all
accredited residency and fellowship training programs were required to frame their
teaching and assessment around six learning domains: patient care, medical knowledge,
practice-based learning and improvement, interpersonal and communication skills,
professionalism, and systems-based practice (Carraccio, Wolfsthal, Englander, Ferentz,
& Martin, 2002; Carraccio & Englander, 2013). This mandate was specific to graduate
medical education programs, but, not surprisingly, it carried implicit ramifications for
undergraduate medical educators responsible for preparing their graduates for this next
stage o f training (Harris, Snell, Talbot, & Harden, 2010; Whitcomb, 2004). The shift
toward competency-based education in residency and fellowship programs pushed

medical schools to consider organizing their restructuring efforts similarly (Carraccio &
Englander, 2013; Englander et al., 2013). The ACGME’s adoption o f the core
competencies was timely as medical schools grappled to address societal needs and
respond to public pressure for physician accountability (Carraccio & Englander, 2013;
Frank et al., 2010) — it offered a construct that emphasized not only demonstration o f
content knowledge, but also technical and interpersonal skills and professional
expectations (Hamstra, 2012).
At the turn o f the 21rt century, sixteen years after the GPEP report, die AAMC
once again surveyed medical schools nationwide, this time to collect information about
the organization o f their programs and gauge the adaptations they had made to adjust to
society’s evolving needs (AAMC & Milbank Memorial Fund, 2000). The organization
ascertained that many schools were, in fact, initiating responsive curricular reform. In the
AAMC’s report, entitled The Education of Medical Students: Ten Stories of Curriculum

Change, the introductory essayists expressed that it was evident that many medical
schools were making important changes, but they believed that schools were still failing
to prepare learners for contemporary practice (AAMC & Milbank Memorial Fund, 2000;
Ludmerer, 2000; Whitcomb, 2000). Discussion among medical educators began focusing
not only on specific content knowledge, but also on the educational processes o f teaching
and learning (Baum & Axtell, 2005; Cox, Irby, Cooke, Sullivan, & Ludmerer, 2006).
In 2008, the Josiah Macy Jr. Foundation convened a conference entitled

Revisiting the Medical School Education in a Time of Expansion and invited physician
experts in medical education to discuss the challenges and opportunities facing the
profession (Cohen, 2008). Participant discussion trended toward the overarching theme

o f an “urgent desire to bring medical education into better alignment with societal needs
and expectations” (p. 12 ) and highlighted the accelerated pace o f scientific discovery as
one paramount challenge facing the profession (Cohen, 2008). The Chair o f the
conference summarized several tasks for medical schools that participants had
articulated; among those undertakings was an emphasis on rethinking the approach by
which science is embedded as the foundation o f medicine (Cohen, 2008). Echoing the
importance o f the learning process, participants believed in die importance o f graduating
students who possessed problem-solving skills in an “era o f exploding knowledge”
(Cohen, 2008, p. 12). This shift in the paradigm o f medical education reflects changes in
the philosophical beliefs o f medical educators (Mann, 2011), and the emphasis on process
rather than content necessitates an understanding o f how adult students learn.
Adult Learning Principles
Intellectuals have explored the fundamental question o f how adults learn since the
establishment o f adult education as a distinct field o f study in the 1920s (Merriam, 2001).
Early research in the field focused, in fact, on whether or not adults were even capable o f
learning new information and tasks (Merriam, 2001). Until the mid-twentieth century,
adult educators predominantly extrapolated conclusions o f educational psychology
research on children and made inferences about adult learning (Merriam, 2001). Inclined
to differentiate the field from childhood learning, however, they began to forge a
knowledge base discrete to adult education (Merriam, 2001). Many paradigms,
principles, and explanations have added to that pool o f understanding, and no single one
has emerged to incorporate the entire body o f knowledge (Merriam, 2001). Brookfield
(1993) delineated four major areas o f research related to the adult learning process: self-

directed learning, critical reflection, experiential learning, and learning to learn; Merriam,
Caffarella, and Baumgartner (2006) cited four models o f adult learning theory:
andragogy, self-directed learning, transformational learning, and experiential learning.
Arguably, two o f the most prominent “theory-building efforts” (Merriam, 2 0 0 1 , p. 4) that
have contributed to the montage o f literature on adult learning theory include andragogy
and self-directed learning (Merriam et al., 2006; Merriam, 2001).
Andragogy
Andragogy, defined as “the art and science o f helping adults learn” (p. 38), was
popularized by Malcolm Knowles in his seminal work, The Modern Practice of Adult

Education: Andragogy Versus Pedagogy (1970). According to Chan (2010), citing
Howard (1993), die term itself can actually be traced back to Alexander Kapp, a German
educationalist, who coined it in 1833 to describe the teaching theory o f Plato. Davenport
and Davenport (1985) assert that Anderson and Lindeman first introduced the word in the
United States in 1927 but did not develop it as an idea. In die mid-1960s, Knowles
reintroduced it and expanded upon it (J. Davenport & J.A. Davenport, 1985), putting
forth a theory in which he originally outlined four assumptions to explain how adults
leam differendy than children do (Knowles, 1970). He added a fifth premise in 1984 to
au gm en t the

underpinnings of his theory. Knowles posited that as individuals mature,

they ( 1 ) develop independent self-concepts and can direct their own learning, (2 )
accumulate life experiences that provide rich resources for learning, (3) become problemcentered and interested in immediately applying knowledge they leam, (4) have learning
needs which are related to changing social roles, and, finally, (5) are motivated to leam
by internal rather than external factors (Knowles, 1970, 1984). Because o f these

assumptions, he asserted that the approach to teaching and evaluating the learning
experiences o f adults should differ from the approach used with children (Knowles, 1978;
Merriam, 2001). Using Knowles’s logic, a teacher could, by involving adult students in
their learning goals, tap into their reservoir o f experiences, and, in doing so, make the
learning process relevant and personally meaningful to them (Knowles, Holton, &
Swanson, 2005; Langenbach, 1993; Merriam & Brockett, 2007). Additionally, the
academic environment should be age appropriate; the psychological climate o f the adult
classroom, Knowles argued, should allow students to “feel accepted, respected, and
supported” (p.47) and encourage a “spirit o f mutuality between teachers and students as
joint inquirers” (Knowles, 1980, p. 47). Knowles’s theory does not include any
component o f reflection, which some critics have emphasized as a glaring omission, as
scholars believe it to be an important difference between how adults differ from children
in their learning (Abela, 2009).
Andragogjcal tenets have been applied in many disciplines. Hines and Harris
(2007) described Septima Clark’s use o f andragogical instruction in her teaching o f
literacy to African-American students in the 1950s and 1960s. Chan (2010) documented
the use o f andragogy not just in education, but also in management, criminal justice, and
medicine. He connected the applicability o f these educational principles to the
importance o f developing human capital who can withstand and even flourish amid the
demands o f a dynamic 21* century globalized economic environment (Chan, 2010). In
his discussion specific to medicine, Chan referenced Bedi (2004); indeed, Bedi (2004)
discussed the “essence o f andragogy” (p. 94) and reflected on die traditional teaching
methods used in undergraduate medical education, asserting that, historically, the medical

educational process has been much more entrenched with pedagogical approaches rather
than andragogical and, as a result, has stifled medical students’ ability to develop
autonomy. Bard (2011) noted the shift in the educational paradigm o f medical schools’
curricula and advocated for similar practices in law schools. Knowles him self reflected
on the relevance o f andragogy in medicine, citing citizens’ fears that they may be treated
by health professionals who do not stay current on best practices (Knowles, 1985).
Self-Directed Learning
Self-directed learning, while a component o f Knowles’ concept o f andragogy, was
first described as a distinct form o f study by Tough (1971), who built on groundwork laid
by Houle (1961). Houle, incidentally, was the doctoral advisor o f both Knowles and
Tough, though his proteges did not overlap in their time under his guidance at the
University o f Chicago (Brockett & Donaghy, 2011). Based on his qualitative exploration
o f adult learners, Houle (1961) contended that there are three kinds o f adult learners:
those who desire to achieve an end goal (goal-oriented), those who are socially motivated
(activity-oriented), and those who are stimulated by learning as undertaking in and o f
itself (learning-oriented) (Houle, 1961). Tough expanded upon Houle’s exploration by
extensively examining the habits o f 6 6 adult learners, and he elucidated that most o f
those participants had engaged in informal, im plicit learning o f which they were often
unaware (Tough, 1971,1978). According to Tough, some 55 replications o f his research
in various parts o f die world have drawn similar conclusions to his original study,
affirming his assertion that, on average, “normal, natural... people are spending 15 hours
a week” (p. 2 ) learning outside o f a traditional, formal classroom setting and that this
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behavior is innate, occurring independent o f geographic location, culture, or
socioeconomic status (Tough, 1999).
Knowles further contributed to the literature on self-directed learning when he
explicitly defined it, describing “a process in which individuals take the initiative, with or
without die help o f others, in diagnosing their own learning needs, formulating learning
goals, identifying human and material sources for learning, choosing and implementing
appropriate learning strategies, and evaluating learning outcomes” (Knowles, 1975, p.
18). Guglielmino’s 1977 Delphi study operationalized a definition, stating that a
highly self-directed learner... is one who exhibits initiative, independence, and
persistence in learning; one who accepts responsibility for his or her own learning
and views problems as challenges, not obstacles; one who is capable o f selfdiscipline and has a high degree o f curiosity; one who has a strong desire to leam
or change and is self-confident; one who is able to use basic study skills, organize
his or her time and set an appropriate pace for learning, and to develop a plan for
completing work; one who enjoys learning and has a tendency to be goaloriented (Guglielmino, 1977, p.73)
Various adaptations o f the concept o f self-directed learning can be found in the
literature as well. Candy (1991) portrayed four dimensions o f self-directedness,
including personal autonomy, self-management, learner control, and independent quest
for knowledge. Hammond and Collins (1991) described critical seif-directed learning by
incorporating critical analysis and reflection into Knowles’s original definition. In
medical education literature alone, multiple derivatives o f the term can be found (Ainoda,
Onishi, & Yasuda, 2005; Murad et al., 2010).
One criticism o f self-directed learning is, in fact, the nebulous nature o f its
definition (Bolhuis, 2003); its meaning has been “skewed by those who choose to define
it as they wish” (Brookfield, 1986, p. 18). Some have described it as a behavior, while
others have labeled it as a method or process (Ainoda et al., 2005; Garrison, 1997,
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Premkumar et al., 2013). As an educational concept, it is used in multiple contexts, some
o f which are disparate and, at times, confusing (Bolhuis, 2003; Candy, 1991, 2000;
Garrison, 1997; Merriam et al., 2006; Murad et al., 2010; Premkumar et al., 2013).
Another criticism o f self-directed learning as an educational theory is that it may
not apply across various cultures world-wide, but, rather, be predominantly rooted in
Western culture (Frambach, Driessen, Chan, & Van der Vleuten, 2012). Frambach and
colleagues (2 0 1 2 ), in their cross-cultural comparative case study, found that several
contextual factors affected self-directed learning across the cases; students’ cultural
backgrounds conflicted at times with values o f self-directed learning, thus restricting its
utility. Disagreeing with Tough’s conclusions, Frambach and colleagues (2012) showed
that cultural beliefs contribute to the shaping o f students’ responsibility for learning, and
those beliefs change from one part o f the world to another. Each culture, therefore, will
uniquely value certain outcomes in medical education, and students w ill need to align
their learning such that they are compatible with those cultural expectations (Poole,
2012).
Despite aforementioned critiques, advocates assert that, by promoting a self
directed approach to learning, instructors (in the classroom or clinical environment) can
serve as facilitators rather than lecturers, thus promoting a learner-centered approach to
the educational process (Karimi, 2011). Furthermore, scholars assert the importance o f
self-directed learning as a precursor to lifelong learning (Li, Patemiti, & W est, 2010), and
lifelong learning has been distinguished as one element o f professionalism in medicine
(Veloski & Hojat, 2006). Some characteristics o f self-direction which are important for
learning throughout life include a drive to leam independently, motivation to leam

26
because o f internal goals, a desire for personal growth, and the ability to steer further
learning (Bolhuis, 2003; Candy, 1991; Greveson & Spencer, 2005). Self-direction for
learning over a lifetime has become a broadly accepted concept that has taken on an
important role in the quest to remain economically competitive in a global society
(Kerka, 1999).
Measuring Self-Directed Learning Readiness
Several instruments have been used to quantify an individual’s self-directed
learning readiness. In 1977, Guglielmino developed a scale to measure students’
willingness to engage in self-directed learning. She used an adaptation o f a the Delphi
technique to obtain expert consensus on qualities germane to individuals’ abilities,
attitudes, and personal characteristics which were important for self-direction in learning;
her original Self-Directed Learning Readiness Scale (SDLRS) consisted o f 41 items on a
5-point Likert scale (Guglielmino, 1977). This tool has been widely used but also
criticized, as subsequent studies did not replicate its latent constructs (Field, 1989;
Hoban, Lawson, Mazmanian, Best, & Seibel, 2005; Williams & Brown, 2013). Oddi
(1986) and colleagues (1990) created and empirically evaluated the Continuing Learning

Inventory (OCLI) as a metric to identify self-directed learners. In 2001, Fisher and
colleagues developed and validated a self-directed learning scale in nursing education
which has since been utilized in studies o f nursing students (Williams & Brown, 2013).
Hendry and Ginns (2009) studied Fisher and colleagues’ instrument for application in
medical education curricula and revised it from a 40-item survey to a 36-item SDLRS
which validly measures “medical students’ capacities for effective organization for
learning, self-determination in learning and critical self-evaluation, as w ell as high self
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efficacy for learning” (p. 919). In a succeeding study, W illiams and Brown (2013) found
that Hendry and Ginns’ model demonstrated the best overall construct validity for self
directed learning readiness in health professions students. Construct validity refers the
degree to which a variable really measures the construct that it is supposed to measure
(Warner, 2013).
Self-Directed Learning in Medical Education
In 1950, the timeframe in which die body o f medical knowledge doubles was
estimated to be 50 years; in .2010, it was 3.5 years, and in 2020, it is projected to be just
73 days (Denson, 2011). A 2007 study o f 100 systematic reviews showed that
information gained through clinical research is relevant for approximately five and a half
years before a clinically pertinent change occurs (Shojania et al., 2007); most physicians,
however, practice for an average o f 30 years (Gorman et al., 2000). Absorbing and
incorporating information that changes at such an astounding rate presents a veritable
challenge. Medical education has embraced self-directed learning as a valuable teaching
strategy and a mechanism through which to promote lifelong learning (Abela, 2009;
Balia, 1990; Candy, Worrall-Carter, Higgs, & Edwards, 1999; Dennick, 2012;
Drummond, 2009; Irby et al., 2010; Mann, 2011; McMillan, 2007; Miller Juve, 2012;
Murad et al., 2010; Steinert et al., 2006). The accrediting body o f medical schools, the
Liaison Committee for Medical Education (LCME) has reinforced this spirit; the 2013

Standards for Accreditation of Medical Education Programs Leading to the M.D. Degree
offers die recommendation that the methods o f “assessment used in courses and
clerkships... will provide medical students with opportunities to develop lifelong learning
skills (Liaison Committee on Medical Education, 2013, ED-5-A, p. 8 ). The 2014

publication o f die Standards; effective July 1 , 2015, stipulates die expectation even more
rigidly; Standard 6.3 mandates that “the faculty o f a medical school ensure that the
medical curriculum includes self-directed learning experiences... to allow medical
students to develop skills o f lifelong learning” (Liaison Committee on Medical
Education, 2014, p. 12) Harvey, Rothman, & Frecker (2003) posit that becoming an
“independent and lifelong learner is one o f the most critical outcomes” (p. 1259) o f
medical and other professional programs. The value o f self-directed learning is
understandable, both during students’ training and beyond, as those who utilize a self
directed learning style tend to take significant ownership for their learning, over and
above responding to instruction (Boud, 1981). The clinical arena is chaotic and fastpaced, even in academic hospitals, and time dedicated for service to patients often
conflicts with time for teaching students, so students who take initiative for their learning
will arguably thrive more than those who wait for someone to teach them (Embo,
Driessen, Valcke, & Van der Vleuten, 2010; Ramani & Leinster, 2008). Moreover, in the
world o f modem medicine, die knowledge required for skillful practice will change over
the course o f a physician’s career, and thus the ability to attain and apply new
information will serve a medical graduate well (Ramnarayan & Hande, 2005).
Practitioners must be able to recognize their deficiencies, search for current knowledge,
and critically evaluate new research (CHasziou, Sawicki, Prasad, Montori, & International
Society for Evidence-Based Health Care, 2011). In order for cutting-edge discoveries to
benefit patient care, health professionals must continually master emerging treatment
techniques (Berwick & Finkelstein, 2010) Given the burgeoning of biomedical
information and the “shortening half-life o f any single item o f knowledge... modem
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medicine will increasingly depend on external knowledge to support practice and reduce
errors” (Friedman et al., 2005, p. 334).
Medical educators’ interest in their students’ proficiency for self-directed learning
has led them to study the attribute more carefully. McCune, Guglielmino, & Garcia
(1990) conducted a meta-analysis o f 67 studies that examined self-direction in learning
using different methodologies and reported that the self-directed learning readiness o f
third-year medical students was higher than other college students and professionals.
Shokar and colleagues (2002) studied 182 medical students at the University o f Texas
Medical Branch at Galveston and demonstrated that medical students’ self-directed
learning readiness scores were significantly higher than those o f the general population,
perhaps suggesting that students with a strong tendency toward self-directed learning
gravitate toward the medical field. Findley and Bulik (201 1) supported these findings in
their retrospective study o f 873 participants and asserted that the use o f a self-directed
learning readiness scale adds “an important dimension to the assessment o f medical
students” (p. 38).
Problem-based learning (PBL) has also been incorporated with the goal o f
developing .attitudes and skills commiserate with self-direction and lifelong learning
(Holen, 2000; G. Shokar et al., 2002). Hecker and Violato (2009) studied longitudinal
data (1994-2004) for 116 U.S. medical schools to examine the impact o f curricula on
competence in medicine and suggested that, as an attribute, self-directed learning might
actually be more important than any given curriculum. Embo and colleagues (2 0 1 0 )
conducted focus group on midwifery students and documented that assessment and
feedback by competent instructors and facilitators were important in honing students’
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self-directed learning in clinical practice. Alarmingly, Premkumar and colleagues
(2013), based on their mixed-methods longitudinal study o f five student cohorts (N =375),
reported that medical students’ self-directed learning scores drop one year after
admission and do not increase with training. They concluded that the educational
activities that medical students engage in should be reexamined and altered to promote
self-directed learning (Premkumar et al., 2013).

\

Accreditation in Medical Education
The U.S. Department o f Education (2014) recognizes the Liaison Committee for
Medical Education (LCME) as the reliable authority on the quality o f the education and
training provided by U.S. medical schools. The LCME spawned from a collaborative
effort o f two organizations that had previously operated as distinctly separate silos
(Kassebaum, 1992). In 1942, shortly after the United States was bombed at Pearl Harbor,
the Association o f American Medical Colleges (AAMC) and the American Medical
Association (AMA) came together to discuss ways that they could work cooperatively to
best utilize resources and avoid redundancy in die wartime state of emergency
(Kassebaum, 1992). The joint board, or liaison committee, was bom from this
partnership with a mission to “promote and protect the quality o f medical education”
(Kassebaum, 1992, p. 87). The process that a medical school must go through to
establish or renew LCME accreditation is involved and can be onerous; it “requires datadriven documentation of a medical school educational program’s quality and
effectiveness” (p. 1225) and encompasses the entire institution, involving representative
administrators, program leaders, faculty, and trainees at all levels (Chandran, Fleit, &
Shroyer, 2013). Maintain accreditation is atop priority for medical schools (Abdalla,

2 0 1 2 ),

as the organization’s ability to grant or rescind an institution’s accreditation status

affects numerous institutional activities, including the ability to receive federal grant
money, participate in federal programs, allow medical students’ eligibility to sit for the
U.S. Medical Licensing Exam (USMLE), and permit graduating students to enter
residency programs accredited by the Accreditation Council for Graduate Medical
Education (ACGME) (Chandran et al., 2013). Though the most recent Standards for

Accreditation articulate the expectation that the “faculty o f a medical school ensure that
the medical curriculum includes self-directed learning experiences... to allow medical
students to develop the skills o f lifelong learning” (Liaison Committee on Medical
Education, 2014, p. 12) as part o f Standard 6.3, no specific language prescribes how they
should do so, leaving the execution o f the directive in the hands of the individual schools.
Indeed, the accrediting body o f medical schools presumes the possession o f lifelong
learning skills in graduates, but linking the standards o f accreditation to outcomes can be
challenging (Davis & Ringsted, 2006).
Competency-based Medical Education
Competency-based medical education is an overarching organizational approach
that has emerged in all stages o f medical training, first in residency and fellowship
programs after the Accreditation Council for Graduate Medical Education (ACGME) and
the American Board o f Medical Specialties (ABM S) adopted six core competencies in
1999, and, more reluctantly, in many undergraduate medical school curricula, as effects
o f the ACGME’s paradigm shift for residency training trickled down to medical schools
preparing the physicians who would enter those programs (Carraccio & Englander,
2013). Based on a 2010 systematic review o f published definitions, Frank and colleagues

defined competency-based education as “an approach to preparing physicians for practice
dial is fundamentally oriented to graduate outcome abilities and organized around
competencies derived from an analysis o f societal and patient needs. It deemphasizes
time-based training and promises greater accountability, flexibility, and leamercentredness” (Frank et al., 2010, p. 636). The six domains that the ACGME and the
ABMS jointly agreed upon include 1) patient care, 2) medical knowledge, 3) practicebased learning and improvement, 4) interpersonal and communication skills, S)
professionalism, and 6 ) systems-based practice (Accreditation Council for Graduate
Medical Education, 2007).
Anchored around thfese desired areas o f proficiency, competency-based curricula
are intended to present a series o f learning activities which provide an opportunity for
learners to demonstrate competence in explicit, agreed-upon outcomes (Harris et al.,
2010). They lend themselves readily to graduate medical training, where physicians’
knowledge and skills can be specifically delineated by the specialty area they are
preparing to enter (Harris et al., 2010). U se o f this construct, however, has been slower
in undergraduate medical education, as programs have been challenged to determine the
learning objectives and outcomes to assess in guiding the education o f medical students,
who have yet to select their specialty concentration (Taber et al., 2010; Whitcomb, 2004).
The utility o f the approach is undergraduate training should not be discounted,
however, so long as learning objectives and educational outcomes are clearly defined
(Whitcomb, 2004). With demands o f hospital-based care pressuring “throughput and
efficiency” (p. 1337), clinician educators have limited time to guide trainees at all levels
(Hamstra, 2012); by articulating standards o f performance in each competency domain
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and assessing individual competence against standardized expectations o f roles, educators
can, in theory, develop not only learners’ knowledge and skills, but also their professional
behavior, all while emphasizing individual accountability (Hamstra, 2012; Swing, 2010)
The transition to a competency-based educational framework has carried several
policy implications for medical education (Harris et al., 2010; Taber et al., 2010). For
one, as learning is defined and focused around desired outcomes, then evaluation
methods that determine students’ advancement must be able to reliably and fairly
measure those outcomes (Hamstra, 2012; Harris et al., 2010; Holmboe, Sherbino, Long,
Swing, & Frank, 2010; Taber et al., 2010). Higher-order capabilities like patient
assessment and management or teamwork and communication skills need to be broken
down into developmental benchmarks that faculty can recognize and evaluate validly
(Holmboe et al., 2010; Swing, 2010). In that vein, another implication is a process for
faculty development for those who may be insufficiently prepared to perform such
evaluations. Effective assessment requires faculty who are “enabled to critically observe,
question, and judge trainee performance” (p. 460), and programs need to ensure that their
faculty are equipped to provide assessment and feedback to students (Holmboe et al.,
2010 ).
The hallmarks o f competency-based medical education agree with the ideals o f
adult learning principles and self-directed learning; CBME proposes a learner-centered
approach to the acquisition o f knowledge, skills, and a professional attitude which is
oriented toward achievement o f outcomes and w ill prepare graduates for an everchanging world (Harris et al., 2010; Swing, 2010). Moreover, by modeling a similar
structure to in undergraduate and graduate medical programs, competency-based
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education could potentially offer a “seamless linkage between all stages o f lifelong
learning” (Harris et al., 2010, p. 646). Learners, however, must drive their own
educational pathway in the competency-based framework, so self-direction in learning is
essential to the success o f competency-based education (Schumacher et al., 2013) and
assessment is a crucial part o f the process (Holmboe et al., 2011).
Curriculum Integration
For many decades, the organization o f medical education remained fixed despite
the changing world its graduates were entering. In recent years, however, calls for
reform have been widespread, coming from national professional organizations,
foundations, and advocacy groups (Skochelak, 2010). Though the sources o f criticism
vary, the implication o f the critiques has been consistent Medical education,
contemporary educators believe, should address the acquisition o f knowledge, skills,
attitudes, and a professional identity (Mann, 2011). The ability to frame problems, think
through them, and make decisions are important skills for doctors; moreover, educators
should work to develop students into professionals who are “competent, self-aware, able
to self-monitor and self-assess their performance, and to continue learning throughout
their practice lifetimes” (Mann, 2011, p. 62). To that end, many educational programs
have adapted their infrastructures to address experts’ recommendations (Anderson &
Kanter, 2010).
To address the best way to structure medical school curriculum, many schools
implemented an integrated curricular structure (Muller et al., 2008; Skochelak, 2010).
They have adopted contemporary curricula that combine basic and clinical science
knowledge and integrate adult learning principles into the teaching techniques, believing

that the seamless delivery o f information w ill help to foster students’ capacity for self
directed learning (AAMC & Milbank Memorial Fund, 2000; Bland et al., 2000; Dath &
Iobst, 2010; Rieke, 2003). In this format, students leam about the same topic through the
lenses o f multiple disciplines concurrently, often based on a given organ system (Baum &
Axtell, 2005). For example, they study the anatomy o f the heart along with the
pathophysiology of coronary artery disease and the diagnostic skills necessary for cardiac
imaging and physical exam. By obtaining the material in this way, students leam and
apply basic science content knowledge within a clinical context (Baum & Axtell, 2005).
This integrated approach no doubt contrasts the 2+2 curricular structure o f the Flexnerian
era
Not only have schools altered the organization o f their courses, but many have
also reconsidered the pedagogical approaches by which they deliver their curricula,
incorporating adult learning theory in the new design (AAMC & Milbank Memorial
Fund, 2000; Harvey et al., 2003; Hecker & Violato, 2009; Mann, 2011; M cNeil, Hughes,
Toohey, & Dowton, 2006) Relegating large-group didactic learning via lecture to a more
minor role, institutions have refocused on 1earner-centered approaches to teaching,
incorporating small group, problem-based learning to encourage students to actively
think, make decisions, and solve problems (AAMC & Milbank Memorial Fund, 2000;
Ludmerer, 2000,2004). These curricular modifications may reflect the mentality that
contemporary medical education encompasses more than the acquisition o f knowledge
and clinical skills; by honing students’ abilities to assimilate knowledge and think
critically, educators sharpen students’ competency in how to leam as well as what to
leam (Mann, 2011).
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Challenges to Curricular Change
For institutions, integrating a curriculum is a complex process (Muller et al.,
2008); successful implementation requires dedicated efforts to facilitate change (Bland et
al., 2000). The literature abounds with case studies and meta-analyses that detail the
planning and resources necessary to effectively role out an integrated medical school
curriculum (Bland et al., 2000; Bordage & Harris, 2011; Loeser, O’Sullivan, & Irby,
2007; Muller et al., 2008; White, Paslawski, & Kearney, 2013). “Staying the course” (p.
589) of successful curricular change is documented to be difficult (Bland et al., 2000),
and the need for strong leadership, participation by faculty, and a cooperative climate are
key recommendations that recur in the literature (Bland et al., 2000; Hyun & Oliver,
2011).

Revamping a medical school’s program o f study is a complex and challenging
endeavor (Bland et al., 2000; Muller et al., 2008), and despite the extensive effort
required for schools to redesign their curricula, few data exist to support the impact o f
their remodeling. No school has scientifically documented the advantage o f one
curricular approach over another (Ludmerer, 2000). In contrast, Hecker and Violato
(2009) were unable to document the effect o f formal curricular approaches on
competency in medicine (as measured by United States Medical Licensing Examinations
Steps 1, 2, and 3). Moreover, the impact o f a specific curriculum on students’ tendencies
toward self-directed learning is difficult to measure (Findley, 2009).
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Conventional Utility o f Evaluation Metrics Considered in this Study
Miller (1990) offered a conceptual model for the assessment o f proficiency in
medical education whereby he described a pyramid having four sections, as shown in

Figure 1. From base to apex, those domains are knows (knowledge), knows tlOW
(competence), shows

(performance), and does (action) (p. S63). N o one evaluation

technique, he asserted, can solely supply enough information for an educational program
to graduate a competent physician based on it alone (Miller, 1990).

DOES

SHOWS HOW1

KNOWS

Figure 1. Miller’s (1990) Conceptual Model
*Reprinted with permission from Wolters Kluwer Health

Rather, various evaluation metrics cull out a range o f knowledge and skills. Multiplechoice objective tests (like Step 1 and Step 2 CK o f the USLME) can measure the
examinee’s memory o f facts and application o f knowledge to problem-solving (the lower
2 levels o f Miller’s pyramid), while formats that use standardized patients in a contrived
clinical environment (OSCEs) can gauge an examinee’s ability to showhow, the third tier
of Miller’s pyramid (Wass, Van der Vleuten, Shatzer, & Jones, 2001). Accordingly, in

Standard ED-46, the LCME delineates that a medical school should collect a variety o f
data to document that its students are meeting learning objectives; suggested metrics
include “performance on national licensure examinations” and “performance in courses
or clerkships” (Liaison Committee on Medical Education, 2013, pp. 16-17). The five
independent variables selected for exploration in this study are commonly used metrics.
Each has a conventional function/purpose in the comprehensive evaluation o f medical
students. X University uses students’ (1) cumulative GPA to monitor their academic
progress and promotion, (2) OSCE scores to judge their ability to conduct proficient
physical exams and demonstrate sound clinical reasoning skills, (3) USMLE Step 1
scores as a benchmark of their completion o f the first phase o f the curriculum and entry
into the second phase, (4) clerkship evaluations to assess their medical knowledge,
interpersonal and communication skills, and professionalism in the clinical arena, and (5)
USMLE Step 2 CK scores to verify their content knowledge by the final semester o f their
senior year (X University School o f Medicine, 2014).
Summary
This review o f literature provides a brief history o f the evolution o f medical
education and highlights the importance that medical educators have placed on
understanding and accommodating the learning process o f their students. It describes
critiques to and changes in American medical education following the Flexner Report.
This review also outlines prominent components o f adult learning principles in general
and focuses more specifically on self-directed learning, both broadly as a concept in the
educational literature and particularly as it has been applied in medical education. It
briefly outlines the history and purpose o f the accrediting body o f medical schools and

considers the ramifications o f the LCME’s inclusion o f language related to self-directed
learning. Moreover, this review reports on the shift toward competency-based medical
education and Ihe trend o f curriculum integration in medical schools, including the
challenges that medical schools have documented in converting to an integrated
curricular model. Finally, it discusses the conventional utility o f die evaluation metrics
that have been chosen as independent variables in this study.
The literature summarized in this review serves to provide a backdrop against
which to contextualize die problem examined in this research: the assessment o f self
directed learning in medical education. By discerning the extent to which various
evaluation techniques capture medical students’ propensity for self-directed learning, this
study contributes to the existing literature by offering insight on whether students’
performance on conventional methods o f assessment predicts their self-directed learning
readiness and how to assess the extent to which medical school graduates are self
directed learners. By aggregating and analyzing data about students’ learning preferences
as well as their performance on a variety o f evaluations, this study better clarifies how
self-directed learning readiness relates to medical students’ achievement.

CHAPTER 3
METHODOLOGY
A review o f current literature reveals numerous endorsements o f adult learning
principles and self-directed learning in medical education, yet few studies have assessed
their basic assertions (Murad et al., 2010; Stagnaro-Green, 2004). Little empirical
evidence clarifies if self-directed learning readiness complements other metrics o f
success in medical school or to what extent students are self-directed upon graduation.
Therefore, this research seeks to explore the assessment o f self-directed learning
readiness within the holistic evaluation o f medical students.
Research Questions
This research explored the relationship among various evaluation metrics
(including cumulative grade point average [GPA], objective structured clinical evaluation
[OSCE] scores, United States Medical Licensing Exam [USMLE] Step 1 and Step 2
Clinical Knowledge [CK], and clerkship evaluations) of medical students and their self
directed learning readiness (SDLR) to assess the extent to which they are related. The
study addressed the following research questions:
RQi: Do evaluation metrics o f medical students’ knowledge and skills predict
their critical self-evaluation (subscale 1 o f the SDLRS) during their fourth year o f
an integrated medical curriculum?
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RQ2: Do evaluation metrics o f medical students’ knowledge and skills predict
their learning self-efficacy (subscale 2 o f the SDLRS) during their fourth year o f
an integrated medical curriculum?
RQ3: Do evaluation metrics o f medical students’ knowledge and skills predict
their self-determination (subscale 3 o f die SDLRS) during their fourth year o f an
integrated medical curriculum?
RQ 4: Do evaluation metrics o f medical students’ knowledge and skills predict
their effective organization for learning (subscale 4 o f the SDLRS) during their
fourth year o f an integrated medical curriculum?
Research Design
This study utilized a quantitative methodology using multiple regression for
statistical analysis. The independent (predictor) and potential nuisance variables were
retrieved from archived institutional academic records that were obtained independent o f
this research as part o f the comprehensive evaluation o f medical students. Participants’
scores on the Medical College Admissions Test (MCAT), a possible nuisance variable,
were collected as part o f their application to medical school (prior to their matriculation).
All other predictor variables were generated during participants’ advancement through an
integrated medical curriculum. (Cumulative GPAs reflect students’ overall performance
in their didactic and clinical coursework, OSCE scores are measured during students’
second year, USMLE Step 1 scores are recorded in students’ second year, clerkship
evaluations are conducted in students’ third year, and USMLE Step 2 CK scores are
recorded in students’ fourth year.) All independent variables were collected (along with
the dependent variables) by die researcher in participants’ final semester o f medical
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school. The dependent and descriptive (demographic) variables were collected from a
survey. Demographic variables were considered static and unaffected by medical school
curriculum
Population, Sample, and Participants
The population for this study consisted o f fourth-year students at a single
institution, X University, who had progressed through an integrated medical curriculum
Participants’ involvement in the study was voluntary. X University School o f Medicine
is a private southeastern medical school with a total student body of approximately 550
students. Admission to the medical school program is competitive; in 2013, more than
5000 completed applications were reviewed in the process o f seating the incoming class
o f 138 students (X University School o f Medicine, 2014).
The Institution was purposefully selected as the site o f study because o f its
curriculum design, which had recently been remodeled. Per the School o f M edicine’s
website, one intended goal o f die new design is the graduation o f ‘lifelon g adult learners
with the ability to take ownership o f their own present and future educational needs” (X
University School o f Medicine, 2013, para 2). Some students in the medical program
concurrently earn a Master’s in Public Health (MPH) or a Doctor of Philosophy (Ph.D.)
as part of their progression, which may alter the number o f years they are enrolled. For
the purpose of this study, all students designated as ‘M4s’ (fourth-year medical students)
by die university were invited to participate. All students may not have matriculated in
the same year, and some may have pursued additional degrees while enrolled, but they all
met the medical school’s criteria for graduation at the time that their self-directed
learning readiness was surveyed.
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Instrumentation
Hendry’s and Ginns’ (2009) Self-Directed Learning Readiness Scale (SDLRS)
was used to measure the four dependent variables in this study. This instrument was
deliberately selected because it has been validated on the population o f interest in this
study: medical students. In 2001, Fisher and colleagues developed and validated a self
directed learning readiness scale for nursing students and reported three subscales: seif-

management, desire for teaming, and self-control. Hendry and Ginns (2009) investigated
die validity o f Fisher and associates’ instrument (2001) for use in medical students. The
scale consists o f 36 items valued on a 5-point Likert scale ranging from Strongly

Disagreeto Strongly Agree (Hendry & Ginns, 2009). In their report, they identified four
subscales which possessed suitable levels o f reliability (Hendry & Ginns, 2009). Two
were consistent with Fisher and colleagues’ ( self-determination [subscale 3] aligned with

self-control, and effective organization for learning [subscale 4] aligned with selfmanagement) (Hendry & Ginns, 2009). The other two subscales they identified ( critical
self-evaluation and learning self-efficacy), however, did not correspond to those o f Fisher
et al. (Hendry & Ginns, 2009). For the purpose o f this research, each subscale o f the
SDLRS represents a dependent variable: critical self-evaluation, learning self-efficacy,

self-determination, and effective organization for learning.
Variables for the Study
This study considered five independent variables and four dependent variables to
explore how they are related. The five independent variables were purposefully selected
for investigation in this research because they are all conventional evaluation metrics
utilized in the comprehensive assessment o f medical students’ knowledge and skills. The
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four dependent variables represent subsets o f medical students’ tendencies for self
directed learning readiness as validated by Hendry and Ginns (2009).
The independent variables for the study were (1) cumulative grade point average
(GPA), (2) objective structured clinical evaluation (OSCE) scores, (3) United States
Medical Licensing Examination (USMLE) Step 1 scores, (4) USMLE Step 2 Clinical
Knowledge (CK) scores, and (5) clerkship evaluations (for 10 distinct clerkships). Miller
(1990) asserts that no single evaluation technique can solely supply enough information
for medical school to graduate a competent physician based on it alone. Rather, various
assessment techniques discern a spectrum o f knowledge and skills. M ultiple-choice
objective tests (like Step 1 and Step 2 CK o f the USMLE) can measure die examinee’s
memory o f facts and application o f knowledge, while formats that use standardized
patients in a contrived clinical environment (as an OSCE does) can gauge an examinee’s
ability to apply knowledge and perform tasks and skills (Wass et al., 2 0 0 1 ).
The four dependent variables for this study were (1) critical self-evaluation, (2)
learning self-efficacy, (3) self-determination, and (4) effective organization for learning.
Each o f these subsets on Hendry’s and Ginns’ (2009) Self-Directed Learning Readiness
Scale was reported to show appropriate levels o f reliability, as measured by Cronbach’s
(1951) measure o f internal consistency (Schmitt, 1996). Estimates o f reliability ranged
from 0.89 (learning self-efficacy) to 0.72 (critical evaluation and self-determination)
(Hendry & Ginns, 2009). See Table 1, extracted with permission from Hendry and
Ginns’ (2009) validation study; the statements listed with each factor are examples o f
items from each subscale.
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Table 1
Factors, Cronbach’s a Estimates of Reliability, and Number of Items

Factor

Number o f Items

Cronbach’s a

5

0.72

19

0.89

4

0.72

8

0.79

Critical self-evaluation
I evaluate my own performance
I like to evaluate what I do

Learning self-efficacy
I enjoy learning new information
I want to learn new information

Self-determination
I prefer to set my own goals
I prefer to set my own learning goals

Effective organization for learning
I do not manage my time well (reversed)
I am self-disciplined
*Reprinted from Hendiy & Ginns (2009) wilh pennission from Informa Healthcare

Descriptive and nuisance variables were also considered in this study. Selfreported demographic information from each participant provided descriptive variables
including age, gender, and race o f the sample. Medical College Admission Test (MCAT)
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scores were examined as a possible nuisance variable. The MCAT is the prerequisite
exam required o f prospective medical students in die U.S.; it is believed to predict a
student’s success in die first two years o f medical school (Jones, 1982), and it has been
broadly used by medical schools as part o f the screening and selection process o f students
(Donnon, Paolucd, & Violato, 2007). Arguably, students who score w ell on the MCAT
prior to entry into medical school will also tend to do well on various evaluation metrics
throughout die program.
Data Collection
Internal Review Board (IRB) approval was obtained at both Mercer University
and X University prior to initiating research At die beginning o f die spring semester o f
their final year, medical students received an informed consent detailing the purpose o f
the study and requesting their participation. Each student who agreed to participate then
received a survey. The survey included some questions to collect demographic
information (i.e. gender, age, race) and the Self-Directed Learning Readiness Scale
validated by Hendry and Ginns (2009).
Evaluations o f the study participants, including their cumulative grade point
averages, objective structured clinical evaluation scores, USMLE Step 1 and Step 2 CK
scores, and clerkship evaluations were provided confidentially to die researcher by the
Institution with die consent o f the participants. Participants’ MCAT scores, as submitted
to the Institution as a pre-entry requirement, were also be provided by the Institution. All
data were entered into SPSS Statistics software for analysis.
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Response Rate
All medical students who were on track to graduate in May 2014 were included in
the sampling frame with the knowledge that a 10 0 % response rate is rarely achieved
(Rogelberg & Stanton, 2007). Based on the findings o f their meta-analysis, Cook and
colleagues (2 0 0 0 ) asserted that the response representativeness is more important than
response rate; that is to say, whether the sample represents the population should be a
more important consideration than how many respondents participated in the research.
Nevertheless, Baruch and colleagues report, based on their 2008 meta-analysis, that the
average response rate was 52.7% for organizational research studies that collected data
from individuals. Considering the resource constraints o f this research, a minimum
response rate o f 30% was targeted (J. Balloun, personal communication, March 4, 2014).
In an effort to gamer as high a response rate as possible, several recommendations
were taken in accordance with documented strategies to facilitate responsiveness:
students were notified in advance, the survey length was kept as short as possible, and
several opportunities were provided for response (Rogelberg & Stanton, 2007).
Additionally, to establish survey importance (Rogelberg & Stanton, 2007), an upper level
administrator, the Assistant Dean for Medical Education and Student Affairs, endorsed
the research and encouraged students to consider participating. Opportunities for both
electronic and face-to-face/paper survey participation were planned so that students could
choose to respond in whichever format they preferred. Typically, surveys administered
via paper yield higher response rates than those administered electronically (Nulty,
2008). Representativeness o f the sample was verified by comparison o f participants’
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descriptive/demographic data against the comparable population data provided by the
Institution.
Data Analysis
Multiple regression was used to statistically analyze the data in the study with the
intention o f gauging the relationship among various evaluation metrics o f medical
students and their predictive aptitude for distinct qualities o f self-directed learning. Five
independent (predictor) variables were considered for each o f four dependent variables;
accordingly, the partial slope and part correlation for each individual predictor were
calculated while controlling for all other predictor variables (Warner, 2013). The part
correlation is an index o f the unique contribution o f each predictor in a multiple
regression analysis (Berger, 2003). The descriptive and nuisance variables were
accounted for using a blocked regression method; participants’ MCAT scores (and
possibly other demographic information) were included in the first ‘block’ o f predictors.
Then, on the second step, the whole set o f medical school performance variables was
entered. This process enabled statistical control for 1he possible contribution o f nuisance
variables and allowed for an estimation o f the contribution o f the predictor variables o f
interest to be considered independent o f any possible effect o f the nuisance variable (J.
Balloun, personal communication, October 31,2013).
Summary
A review o f the literature suggests a gap in the understanding o f self-directed
learning as it relates to other metrics o f success in the comprehensive evaluation o f
medical students. In this study, data were collected from archived academic records o f
participants at X University School o f Medicine and their self-reported survey responses

regarding their demographic information and their self-directed learning readiness, as
measured by the four subscales o f Hendry and Ginn’s (2009) Self-Directed Learning
Readiness Scale. In an effort to recruit as many participants as possibles, several
recommendations were taken in accordance with documented strategies to facilitate
survey responsiveness (Rogelberg & Stanton, 2007).
Cumulative GPA, USMLE scores, OSCE scores, and clerkship evaluations were
all used as indicators o f students’ knowledge and skills during medical school. Using a
multiple regression analysis, this study analyzed these independent variables, in addition
to participants’ (pre-matriculation) MCAT scores, in order to discern their strength in
predicting participants’ self-directed learning readiness upon graduation. Within the
comprehensive evaluation o f medical students, this research sought to explore the
assessment o f their self-directed learning readiness.

CHAPTER 4
RESULTS
The purpose o f this study was to explore whether medical students’ performance
on recognized metrics o f achievement throughout their training program predicted their
self-directed learning readiness in the final semester prior to their graduation. Chapter 4
addresses the process o f investigating the data collected from participants’ completion o f
self-directed learning readiness scale (SDLRS) and their archived student records. It also
reports the findings o f the statistical analysis.
The independent variables that were considering include both internal (within the
institution) and external (national/standardized) evaluation metrics. The dependent
variable was self-reported by participants via survey responses. As per Chapter 3, a
multiple regression analysis was utilized to statistically examine the relationships among
the variables.
Participant Response
The population o f interest for this study was comprised o f fourth-year medical
students at a single institution that was purposefully selected as the study site because o f
its recently remodeled curriculum. All students (N=126) who were on track to graduate
in Spring 2014 were included in the sampling frame. The first attempt at sampling was
done via email using the class listserv. One follow-up request for participation was sent 2
weeks later. Forty-three students responded to these electronic requests, yielding an
initial response rate o f 34%.
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In an effort to increase the number o f participants, the researcher arranged a face*

to-face meeting with the students. Paper versions o f the informed consent and the survey
were offered in-person, and, at the students’ request during that meeting, the link the
electronic version was re-sent when die group adjourned. During the face-to-face
encounter, 23 students completed the paper survey. An additional 25 completed it online
by die following morning, at which point the survey was closed. A total o f 91 surveys
(72%) were collected.
Preliminary Data Screening
After respondent data from survey responses and academic records were entered
into SPSS statistical software, a preliminary data screening was conducted to identify
errors, inconsistencies, oudiers, and missing data, as recommended by Warner (2013).
Among the 91 surveys that were obtained, student identification numbers in 7 o f them
were found to be duplicates; the duplicate set o f responses was systematically deleted.
O f the remaining 84 IDs that students provided, 7 were not able to be matched to any
student record. Survey information was matched to academic records for 77 participants
(61% o f those in the sampling frame). Table 2 summarizes the response rate obtained.
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Table 2

Student Participation and Response Rate
Survey Attempt

Electronic

Paper

36

n/a

2

7

n/a

3

25

23

Sum

68

23

1

Duplicate IDs
Total Respondents
Unmatched IDs
Final Respondents

7
84 (67% response rate)
7
77 (61% response rate)

Taking into consideration die assertions o f Cook and colleagues (2000),
descriptive statistics for the respondents were compared to those of the overall class as a
basic estimate o f whether the sample was representative o f the whole, as reported by the
Registrar’s office. Participants self-reported their age, gender, and race/ethnicity, while
the Registrar’s office provided their pre-admission MCAT scores. Table 3 summarizes
the descriptive statistics o f the sample and die population in this study.
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Table 3

Descriptive Statistics of Sample and Population
Variable

Sample

Population

Average age

27.3

26.6

34 (44.2%)
43 (55.8%)

59 (46.8%)
67 (53.2%)

33.5

33.5

1
8
8

0
22
10

3
54

4
76
14
n/a

Gender
Male
Female
MCAT
Race/Ethnicity
American Indian/Alaska Native
Asian
Black/African American
Hispanic/Latino/a
White/Caucasian
Other
Missing/Incomplete

2
8

In order to use the clerkship grades, which were reported from the Registrar as
letter grades with no numerical equivalent, these data were coded such that a numeric
value represented each letter grade. The coding system that was utilized is shown in
Table 4.
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Table 4

Coding of Clerkship Grades
Letter Grade Earned

Code
9

A+
A

8

A-

7

B+

6

B

5

B-

4

C+

3

C

2

C-

1

As part o f the data exploration prior to analysis, descriptive statistics were
obtained for each item o f the self-directed learning readiness scale (SDLRS). The
average score on each item was fairly high, suggesting that the participants are strongly
self-directed. Additionally, the standard deviations o f all items were similar, suggesting
that one item would not weigh more heavily than the others. In other words, all items
were expected to contribute to their respective subscale scores about equally. The
descriptive statistics are displayed in Table 5. ,

Table 5

Descriptive Statistics of Participants ’SDLRS Responses
Item
1
2

3
4
5
6

7
8

9
10
11
12

13
14
15
16
17
18
19
20
21
22

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

N

Mean

76
77
77
76
77
77
75
76
77
77
77
76
76
76
77
77
76
77
77
77
76
77
77
77
77
75
76
77
76
76
77
77
77
76
77
77
77
77
77
77

4.08
4.21
2.45
3.97
3.19
3.60
3.65
4.31
4.19
4.00
3.66
4.53
4.54
4.30
4.60
4.16
4.78
4.82
4.22
4.09
4.26
2.58
4.25
4.47
4.56
4.51
3.14
3.97
4.30
2.26
4.26
4.01
3.94
3.39
4.66
4.32
4.42
4.35
4.08
1.82

Std Deviation
.61
.73
.98
.69
1.15
.8 8

.89
.60
.74
.74
.87
.62
.62
.73
.59
.78
.48
.39
.74
.67
.6 6

.96
.61
.62
.53
.58
1.05
.81
.71
1 .0 2
.6 8

.73
.77
.90
.48
.70
.6 6

.77
.72
.85

In the final step o f preliininaiy exploratory analysis o f the data, the internal
reliability o f the 10 clerkship grades was measured by computing Cronbach’s alpha
(a). Cronbach’s a provides information about the intercorrelation among die items on a
multiple-item metric (Warner, 2013). It provides an estimation of how consistent the
entity being measured is. A coefficient greater than .70 suggests acceptable internal
reliability (Nunnaly, 1978, p. 245; Warner, 2013). Performing this calculation as part o f
the initial exploratory analysis helped to describe how the clerkship grades related to each
other. Cronbach’s a was determined to be .79, indicating a plausible relationship;
students earned similar grades across various clerkships.
Given the .79 internal consistency reliability o f the mean o f the clerkship grades,
it appeared that the mean grade might be a more useful predictor than the individual
clerkship grades. However, the correlations among the clerkship grades were diverse.
The minimum, first quartile, second quartile (median), third quartile, and maximum
number o f paired observations for the pairs o f variables were respectively -.04, .18, .27,
.39, and .51. It was also observed that the mean grade from the clerkships did not
significantly correlate with any o f the four SDLR subscales. Therefore, individual
clerkship grades were used as separate potential predictors.
In some cases, there were missing data. When matching up pairs o f observations
among all the predictors, the available number o f paired cases for any two variables
differed. The minimum, first quartile, second quartile (median), third quartile, and
maximum number o f paired observations for die pairs o f variables were 56, 59, 64, 65,
and 77 respectively. Descriptive statistics for all salient variables in this data analysis are
summarized in Table 6 .
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Table 6

Descriptive Statistics of Variables

Variable

N

Mean

Std.
Deviation

Predictor
Cumulative GPA
USMLE Step 1
USMLE Step 2 CK
Clerkship Rotation
MD 705
MD 706
MD 710
MD 715
MD 720
MD 725
MD 730
MD 735
MD 740
MD 745

65
65
65
62
65
65
65
65
65
64

Descriptive
Age

77

27.27

2.32

Nuisance
MCAT

66

33.53

2.51

Dependent
77
Critical self-evaluation
77
Learning self-efficacy
77
Self-determination
Effective organization for learning 77

4.08
4.31
3.68
3.68

.47
.28
.65
.65

66
66
66

3.55
228.76
246.59
5.89 (B)
7.28 (A-)
6.35 (B+)
7.40 (A-)
6.12 (B+)
7.02 (A-)
6.91 (A-)
6.97 (A-)
8.06 (A)
7.41 (A-)

.26
19.72
30.69
.99
.8 6

1.24
1.14
1.07
.82
1.03
1.40
.90
1 .2 0

Research Questions
To explore the relationship between various evaluation metrics o f medical
students and their self-directed learning readiness, four research questions were

considered in this study. Each question focused on a specific subset o f Hendry and Ginns
(2009) Self-Directed Learning Readiness Scale (SDLRS). Five evaluation metrics o f
medical students’ knowledge and skills, including ( 1 ) cumulative grade point average
(GPA), (2) objective structured clinical evaluation (OSCE) scores, (3) USMLE Step 1
scores, (4) USMLE Step 2 Clinical Knowledge (CK) scores, and (5) clerkship evaluations
from 1 0 rotations, were considered as the independent variables in each o f the four
research questions to explore how they are related to each o f the four subscales o f die
SDLRS. Ultimately, one o f die independent variables, participants’ OSCE score, was
removed from the analysis because it was recorded by die Registrar as pass/fail, and
passing the evaluation is a requirement for graduation. Therefore, all participants
received the same grade on the metric, and it provided no differentiation in the analysis.
Computation o f Subscales
Each subscale was computed in SPSS by grouping the items from the SDLRS that
corresponded with it (based on Hendry and Ginns’ 2009 validation study). Five items on
die SDLRS (questions 10, 16,29, 32, and 33) comprised die first subscale, critical selfevaluation. Nineteen items on the SDLRS (questions 8 , 9, 1 2 ,1 3 ,1 4 ,1 5 , 17, 18, 19, 21,
23, 24,25, 26,35, 36, 37, 38, and 40) corresponded to the second subscale, learning selfefficacy. Four items on the SDLRS (questions 6 , 11, 34, and 39) comprised the third
subscale, self-determination. Lasdy, eight items on die SDLRS (questions 2 , 3, 4, 5, 7,
27, 28, and 30) corresponded to the fourth subscale, effective organization for learning.
Each o f die 4 subscales was computed in SPSS by calculating the means o f the
items on the questionnaire that corresponded to them A reliability analysis was then
done on those subscales; Cronbach’s alpha (a ) was calculated for each subscale to assess
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whether the inter-item correlations among items within each subscale were homogenous.
The values for Cronbach’s a calculated with the study data set were compared to the
values obtained by Hendry and Ginns (2009) in their validation study and reported in
Table 7.

Table 7

Comparison of Cronbach’s a Estimates of Reliability

Subscale

Survey Questions

Critical selfevaluation

10,16, 29, 32, 33

Learning self-efficacy

8 ,9 , 12, 13, 14, 15,17, 18, 19,
21, 23, 24,25, 26, 35, 36, 37, 38,
40

Self-determination

6,

Effective organization
for learning

2, 3 (reversed), 4, 5, 7, 27, 28, 30
(reversed)

11, 34, 39

Cronbach’s
a
(this study)

Cronbach’s
a
(Hendry &
Ginns)

0.64

0.72

0.77

0.89

0.77

' 0.72

0 .8 6

0.79

In a continuation o f data exploration prior to multiple regression analysis,
bivariate correlations were calculated to see how the four subscales correlated with each
other based on the 77 respondent surveys. Although positively related, each o f the four
subscales appeared to be measuring something different and distinct, as shown in Table
8.

This computation provided reassurance that it was logical to analyze each subscale

separately.
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Table 8

Bivariate Correlations of SDLRS Subscales
Critical
selfevaluation

Critical selfevaluation

Pearson
Correlation

Learning
self-efficacy

Pearson
Correlation

Learning
selfefficacy

.55**

1 .0 0

.55**

1 .0 0

Selfdetermination

Effective
organization
for learning

.26*

.37**

.34**

.34**

SelfPearson
determination Correlation

.26*

.34**

1 .0 0

.21

Effective
organization
for learning

.37**

.34**

.2 1

1 .0 0

Pearson
Correlation

** Correlation is significant at the 0.01 level (2-tailed).
♦Correlation is significant at die 0.05 level (2-tailed).

Findings
A multiple regression analysis was conducted for each research question.
RQi: Do evaluation metrics o f medical students’ knowledge and skills predict
their critical self-evaluation (subscale 1 o f the SDLRS) during their fourth year o f
an integrated medical curriculum?
Individual correlation coefficients indicated several potential predictors o f critical
self-evaluation, including the MD725 (Pediatrics) clerkship (Pearson’s f ~ . 30, /J=.01),
the MD730 (Psychiatry) clerkship (Pearson’s f —.26, p=.02), USMLE Step 2 CK score
(Pearson’s A—.24, p=.04), and theM D 735 (Junior Surgery) clerkship (Pearson’s f —.21,
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p=. 05). When loaded into die multiple regression equation, however, only the MD725
clerkship was meaningfully predictive. In other words, students’ grades in die MD725
clerkship sufficiendy summarized the predictive model for the subscale; none o f the other
independent variables added additional information. This result makes sense, given that
the internal consistency reliability (Cronbach’s a =.79) o f the clerkship grades was good.
RQ2: Do evaluation metrics o f medical students’ knowledge and skills predict
their learning self-efficacy (subscale 2 o f the SDLRS) during their fourth year o f
an integrated medical curriculum?
Individual correlation coefficients indicated that one predictor for die second
subscale, learning self-efficacy; the MD730 (Psychiatry) clerkship had a statistically
significant negative correlation (Pearson’s A—.30, p=. 01).
RQ3: Do evaluation metrics o f medical students’ knowledge and skills predict
their self-determination (subscale 3 o f the SDLRS) during their fourth year o f an
integrated medical curriculum?
None o f die independent variables was significandy predictive o f the third
subscale o f the SDLRS. Students’ age was die strongest predictor (Pearson’s r = .18,
p = 06) o f self-determination, followed by their MD720 (OB-GYN) clerkship grades
(Pearson’s A= -.19, /7 =.07); neither o f these variables, however, provided a statistically
significant result.
RQ4: Do evaluation metrics o f medical students’ knowledge and skills predict

their effective organization for learning (subscale 4 o f the SDLRS) during their
fourth year o f an integrated medical curriculum?

62
None o f the independent variables was strongly predictive of the fourth subscale
o f the SDLRS, effective organization for learning, though one variable, the MD735
(Junior Surgery) clerkship grade, positively correlated with nominal significance
(Pearson’s r —.21, /?=.05). Table 9 summarizes the findings o f the multiple regression
analysis for each subscale o f the Self-Directed Learning Readiness Scale.

Table 9

Correlations and Significance of Predictors for SDLRS Subscaies
SDLRS Subscale

Predictive Independent
Variable

r

P

1. Critical self-evaluation

MD725

-.30

.0 1

MD730

-.30

.0 1

none

n/a

n/a

MD735

.21

.05

2. Learning self-efficacy
3. Self-determination
4. Effective organization for learning

Descriptive and nuisance variables were also considered in this study. Selfreported demographic information from each participant provided descriptive variables
including age, gender, and race o f the sample. Medical College Admission Test (MCAT)
scores o f participants were examined as a potential nuisance variable because the MCAT
is broadly used by medical schools as part o f the screening and selection process o f
students (Donnon, Paolucci, & Violato, 2007), as it is believed to predict a student’s
success in the first two years o f medical school (Jones, 1982). O f note, participants’
MCAT scores were not predictive o f any subscale o f the SDLRS, and the MCAT did not
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improve the predictive accuracy o f any o f the potential predictors. That being said,
statistical theory suggests that the restricted range o f MCAT scores in the sample (27-39
out o f maximum score o f 40) may have contributed to a lesser correlation than may have
been seen in an unrestricted, normal distribution o f scores (Evans & Wen, 2007).
Within this study, there were not large differences in the independent variables
considered; specifically, participants scored highly overall in their clerkship rotations as
well as on the Self-Directed Learning Readiness Scale. This data analysis found no
definitive individual differences in participants’ self-directed learning readiness as a
function o f the independent variables considered.
Summary
This chapter provides the details o f the analysis o f data regarding the self-directed
learning readiness o f 77 fourth-year medical students at a private southeastern medical
institution which utilizes an integrated medical curriculum Their responses to a survey
instrument, which was validated for use with medical students in 2009 by Hendry and
Ginns, were examined alongside data points from their academic records, which they
consented to release. Those variables utilized were selected purposefully because they
represented a broad range o f evaluation metrics (both internal and external) that are used
in the comprehensive evaluation o f medical students. A multiple regression analysis was
conducted to determine whether any o f the variables considered in this research were
predictive o f participants’ self-directed learning readiness in their final semester prior to
graduation. A correlation matrix summarizing the correlation coefficients among the
pairs o f variables is included in Appendix E.

The fin d in g s revealed that a specific clerkship grade was mildly predictive o f each
o f three o f die subscales on the SDLRS. In the multiple regression equation, the MD725
clerkship grade negatively correlated with critical self-evaluation (subscale 1 ), die
MD730 clerkship grade negatively correlated with learning self-efficacy (subscale 2), and
the MD735 clerkship positively correlated with effective organization for learning
(subscale 4), though this finding was less statistically significant than the others None o f
the independent variables considered was significandy predictive o f the third subscale,
critical self-evaluation. Participants’ MCAT scores, considered in this analysis as a
possible nuisance variable, were not predictive o f any subscale o f students’ self-directed
learning readiness, nor did MCAT scores improve the predictive accuracy o f any o f the
potential predictors.

CHAPTERS
SUMMARY, DISCUSSION, CONCLUSIONS, AND IMPLICATIONS
Chapter 5 provides an overview o f this study by reiterating its purpose and
method o f considering the self-directed learning readiness o f graduating medical
students. It discusses the findings o f each research question and interprets the meaning.
Furthermore, this chapter reflects on the results o f this study and how they may
contribute to the existing literature.
^

Summary o f Study
The purpose o f this study was to explore die assessment o f fourth-year medical

students’ self-directed learning readiness within the holistic evaluation o f their
knowledge and skills throughout their progression through an integrated medical
curriculum As the review of literature suggests, medical educators have embraced self
directed learning as a valuable attribute o f students and a skill to foster in order to
promote lifelong learning (Abela, 2009; Dennick, 2012; Li, Patemiti, & West, 2010;
Mann, 2011; Miller Juve, 2012, Murad et al., 2010). Lifelong learning is considered one
element o f professionalism in medicine (Veloski & Hojat, 2006).
Self-directed learning is an aspect o f adult learning theory, and a consideration o f
how adults learn logically augments medical educators’ ability to create an academic
environment which optimizes their students’ learning experience. Andragogy, defined as
“the art and science o f helping adults learn” (p. 38), was popularized by Malcolm
Knowles (1970). He postulated that as individuals mature, they (1) develop independent
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self-concepts and can direct their own learning, (2 ) accumulate life experiences that
provide rich resources for learning, (3) become problem-centered and interested in
immediately applying knowledge they learn, (4) have learning needs which are related to
c h a n g in g societal roles, and finally, (S ) are motivated to learn by internal rather than

external factors (Knowles, 1970, 1984). Self-directed learning was a component o f
Knowles’ concept o f andragogy; he defined it as “a process in which individuals take
initiative, with or without the help o f others, in diagnosing their own learning needs,
formulating learning goals, identifying human and material sources for learning, choosing
and implementing appropriate learning strategies, and evaluating learning outcomes”
(Knowles, 1975, p. 18).
Medical students’ aptitude for self-directed learning is understandingly beneficial.
Even in academic medical centers, time dedicated for service to patients often conflicts
with time for teaching students, so students who take ownership for their learning w ill
arguably thrive more than those who wait to be taught (Embo et al., 2010; Ramani &
Leinster, 2008). Self-directed learning skills are important not only during medical
students’ training, but also beyond their graduation, as the knowledge required for
successful practice will change over the course o f a physician’s career (Ramnarayan &
Hande, 2005). Shojania and colleagues (2007) asserted that information gained through
clinical research is relevant for approximately five and a half years before a clinically
significant change occurs, yet most physicians practice for an average o f 30 years
(Gorman et al., 2000). Practitioners must be able to recognize their deficiencies, search
for current knowledge, and critically evaluate new research (Glasziou, et al., 2011).

The accrediting body o f medical schools, the Liaison Committee for Medical
Education (LCME), reinforces the intention o f graduating self-directed learners. The
2014 accreditation standards articulate the expectation that the “faculty o f a medical
school ensure that the medical curriculum includes self-directed learning experiences... to
allow medical students to develop the skills o f lifelong learning” (Liaison Committee on
Medical Education, 2014, p. 12). Establishing and maintaining LCME accreditation is a
meticulous process that involves “data-driven documentation o f a medical school
educational program’s quality and effectiveness” (Chandra et al., 2013, p. 1225). That,
being said, having a way to quantify or verify graduates’ readiness for self-directed
learning as part o f the comprehensive evaluation o f their performance in medical school
would understandably be beneficial.
In recent years, many educational programs have adapted their curricular
infrastructures to address die calls for reform that have come from national professional
organizations, foundations, and advocacy groups (Anderson & Kanter, 2010; Skochelak,
2010). Guided by accreditation standards (Liaison Committee on Medical Education
2013, 2014), they have implemented modernized, integrated curricula (Muller et al. 2008;
Skochelak, 2010) that combine basic and clinical science knowledge. N ot only have
many schools altered the organization o f their courses, but they have also reconsidered
the pedagogical approaches by which they deliver the material, incorporating adult
learning principles in the new design to create a 1earner-centered environment (AAMC &
Milbank Memorial Fund, 2000; Harvey et al., 2003; Hecker & Violato, 2009; Mann,
2011; McNeil et al., 2006). These curricular modifications have reinforced the mentality
o f contemporary scholars — that medical education encompasses more than the
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acquisition o f knowledge and clinical skills, and that, by cultivating students ability to
find and assimilate new knowledge and to think critically, they can sharpen students’
competency in how to leam as well as what to learn (Mann, 2011) such that they w ill be
able to “continue learning throughout their practice lifetimes” (p. 62).
The shift to competency-based medical education (CBME), first by graduate
medical education and, more reluctantly, by many undergraduate medical programs has
contributed another piece to the dialogue about medical education reform (Carraccio et
al., 2002; Frank et al., 2010). The distinguishing characteristics o f the CBME approach
align with the ideals o f adult learning principles and self-directed learning; the design
encourages a learner-centered learning environment for die acquisition o f knowledge,
skills, and a professional attitude which is oriented toward achievement o f outcomes and
will prepare graduates for an ever-changing world (Harris et al., 2010; Swing, 2010). In
competency-based curricula, learners must drive their own education, so their selfdirectedness is fundamental to their success (Schumacher et al., 2013). Moreover, the
need for valid and reliable methods to measure desired outcomes in a competency-based
design has underscored the importance o f assessment in die process (Holmboe et al.,
2010).
Given the emphasis placed on self-directed learning in the medical education
literature and the utility o f data-driven documentation, this study sought to explore a
variety o f commonly used evaluation methods o f medical students’ knowledge and skills
to determine if any metric was predictive o f their self-directed learning readiness in die
semester prior to their graduation. Such data could strength a program’s ability to
unambiguously document students’ propensity for this style o f learning. Using a revised

instrument (Hendry & Ginns, 2009) validated on medical students to measure their
readiness to direct their own learning, this study examined the capacity o f four
independent variables obtained from participants’ archived academic records (cumulative
GPAs, USMLE Step 1 scores, USMLE Step 2 CK scores, and clerkship grades for 10
rotations), one descriptive variable (participant age), and one nuisance variable (pre
matriculation MCAT score) to predict the participants’ scores on each o f the four
subscales o f the self-directed learning readiness scale (critical self-evaluation, learning
self-efficacy, self-determination, and effective organization for learning). The research
questions addressed in this study include:
RQi: Do evaluation metrics o f medical students’ knowledge and skills predict
their critical self-evaluation (subscale 1 o f the SDLRS) during their fourth year o f
an integrated medical curriculum?
RQ2: Do evaluation metrics o f medical students’ knowledge and skills predict
their learning self-efficacy (subscale 2 o f the SDLRS) during their fourth year o f
an integrated medical curriculum?
RQ3: Do evaluation metrics o f medical students’ knowledge and skills predict
their self-determination (subscale 3 o f die SDLRS) during their fourth year o f an
integrated medical curriculum?
RQ4: Do evaluation metrics o f medical students’ knowledge and skills predict

their effective organization for learning (subscale 4 o f the SDLRS) during their
fourth year o f an integrated medical curriculum?
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Summary o f Major Findings
Fourth-year medical students voluntarily participated in this research. Ultimately,
61% o f die class of graduating students agreed to join the study, though the initial
response rate to an electronic version o f the survey was only 34%. By meeting with the
students in a brief face-to-face session, nearly twice as many students agreed to take part
in the study.
Multiple variables were considered in this study. Descriptive statistics indicated
that the distribution o f values for several variable were negatively-skewed. For example,
on average, participants earned high marks on their MCATs, in their clerkship rotations,
and on the Self-Directed Learning Readiness Scale.
The strongest predictors o f any component o f medical students’ self-directed
learning readiness were faculty evaluations o f students’ performance on various clerkship
rotations. Two o f the four SDLR subscales (critical self-evaluation and learning selfefficacy) were predicted at a statistically significant level (each by a different clerkship),
and the Pearson correlations were moderate (/■—.30, p=.01) for each o f those two
subscales. One o f the subscales (effective organization for learning) nominally correlated
with performance in a third clerkship (/H 21, p=.05). Cumulative GPA, USMLE Step 1
score, and USMLE Step 2 CK score were not predictive o f participants’ readiness to
engage in self-directed learning. Participants’ MCAT pre-matriculation MCAT scores
also did not contribute to predicting their self-directed learning readiness in their final
semester o f medical school.
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Discussion o f Findings
Descriptive statistics o f the variables considered in this study suggest that, by and
large, the participants in this research were strong students who performed w ell in
courses and on exams. This finding is not surprising, given that these individuals had
successfully progressed through a competitive medical school. Their responses on the
Self-Directed Learning Readiness Scale suggest that they had an aptitude for self-directed
learning. Though no normative data is available from Hendry and Ginns ’ (2009)
validation study as a source o f comparison, this finding is also not surprising; rather, it is
congruent with the conclusions o f McCune and colleagues (1990), Shokar and colleagues
(2002), and Findley and Bulik (2011), who all reported a strong tendency for self
directed learning in the medical students they studied.
These findings showed no strong individual differences in students’ self-directed
learning readiness as a function o f the independent variables considered. Clerkship
grades were mildly predictive o f each o f two subscales, critical self evaluation (RQi) and
learning self-efficacy (RQ2), but they were inversely related: participants who scored
higher on the Self-Directed Learning Readiness Scale earned a lower grade in the
predictive clerkship. Though the correlation coefficient is small, this result is surprising
and quite counter-intuitive. Perhaps it merely reflects sampling variance or undetected
statistical artifact. Alternatively, one must wonder if being strongly self-directed could
actually distract a student from responsibilities on each o f these rotations or if students’
self-directedness diverts their attention and effort away from meeting their supervisors’
goals. None o f the variables considered was predictive for the third subscale, selfdetermination. A third clerkship grade was slightly predictive o f the final subscale,
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effective organization for learning (RQ4), with a positive Pearson correlation (/= 21,
f}=.05). Students who scored highly on this subscale also did well in the clerkship, a
result which contradicts the findings for the first two research questions. The metrics
selected in this study encompass a range o f the methods by which medical students’
knowledge and skills are measured, but none o f die evaluation metrics strongly captures
students’ tendencies for self-directed learning, and the most statistically significant
findings among the research questions contradict one another. Though scholars assert the
importance o f self-directed learning, assessing it is ambiguous.
Conclusions
The results o f this study suggest more than one possible conclusion. On the one
hand, one could reasonably deduce that the participants were so similarly oriented toward
self-directed learning that strong correlations between their learning styles and their
grades did not emerge. Perhaps the medical school encourages self-directed learning
styles in all students, or maybe medical students enter their course o f study with a high
degree o f self-directed learning readiness, and no intervention during the program affects
it. This study did not attempt to address this classic ‘nature vs. nurture’ debate.
Moreover, as Findley (2009) and Ludmerer (2000) showed, measuring the result o f a
curriculum can be quite difficult. This study can only conclude that, given the individual
differences among participants for the variables considered, no combination o f students’
grades and/or test scores overwhelmingly predicted their aptitude for self-directed
learning.
Alternatively, a second conclusion could be drawn that, despite the multiple
examination methods conventionally used in medical education, the assortment
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considered in this study capture students’ tendencies for self-directedness only vaguely at
best. This analysis indicated that participants’ scores on three o f die subscales o f die
Self-Directed Learning Readiness Scale were predicted by the grades they earned in each
o f three clerkship rotations. Disconcertingly, however, two o f these three subscales were
inversely predicted — the most highly self-directed participants earned the lowest grades
in the respective clerkships.
Given the many ways in which medical students are evaluated during their
progression through their medical curriculum, clerkship grades are arguably one o f the
most subjective assessments. At the study site, clerkship grades are awarded as letter
grades (with no numerical equivalent) based on the faculty’s estimation o f the students’
academic and professional performance during their clinical rotations (X University
School o f Medicine, 2013). The learning environment, however, offers perhaps the least
contrived setting. Subject matter experts, with human judgment about how w ell people
practice in real-world surroundings, appear to have the strongest sense o f how self
directed their supervisees are, but they may fail to reward or reinforce highly self-directed
behavior.
This study was delimited in that it considered one institution, which was
purposefully selected because o f die curricular design that was intended to graduate
“lifelong adult learners with the ability to take ownership o f their own present and future
educational needs” (X University School o f Medicine website, 2014, para 2) Data
regarding die self-directed learning readiness o f students who matriculated prior to the
curriculum remodel were not available, however, so this study is unable to compare
results to previous cohorts. Nevertheless, by aggregating and analyzing data about
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students’ learning preferences as well as their performance on a variety o f evaluations,
this study better clarifies how self-directed learning readiness relates to medical students’
achievement
Implications
Perhaps the findings o f this study result in more questions than answers. This
data analysis offered no clear-cut way o f documenting students’ self-directed learning
readiness based on die assortment o f assessment methods considered. Within die holistic
evaluation o f medical students, where is their capability for self-directed learning
measured?
The negative correlations between clerkship grades and two subscales are
perplexing. Additionally, because a third subscale was positively predicted, it is difficult
to postulate a common explanation. During clerkship rotations, faculty members work
with trainees in real-world clinical environments. Though clerkship grades were
arguably die most subjective evaluation metric considered in this study, they do consider
students’ approach to navigating their future work-a-day world. Do faculty evaluations
o f students’ performance, as evidenced by their clerkship grades, provide reasonable
data-driven documentation to clarify die extent to which medical students are self
directed upon graduation? If so, are faculty members sufficiendy equipped to make these
judgments? Holmboe and colleagues (2011) assert die importance o f faculty
development initiatives to offer formal training in assessment so that they are adequately
prepared to “critically observe, question, and judge trainee performance” (p. 460) with
patients and families in a real-world environment. Would such initiatives strengthen the
predictive capability o f clerkship grades as a metric?

Given that the evaluation techniques considered in this study did not provide a
definitive assessment o f students’ self-directed learning readiness, should there be
another metric? Should propensity for self-directed learning as an outcome be measured
explicitly rather than interpreted from other metrics? Continuing along this research
path, it seems a logical question to ask: in the course o f medical education, is instilling
an affinity for self-directed learning in medical students important enough that is should
be empirically measured and documented specifically? The literature indicates that
fostering students’ self-directed learning skills should be a top priority for medical
schools (Harvey et al., 2003; Hecker & Violato, 2009), thereby suggesting a need for a
reliable and pragmatic approach to assessing them as an outcome. The results o f this
study, however, suggest that either (1) the students who were studied are too similar for a
statistical analysis to differentiate them based on the variables considered or (2) the
conventional methods of assessing medical students that were considered in this study do
not offer a clear-cut way to verify achievement o f the outcome.
Recommendations for Further Research
More can be learned about how self-directed learning readiness relates to other
metrics o f success in medical school. A follow-up study could further investigate the
counterintuitive findings o f RQi and RQ2 to explore and compare the perceptions o f
students and faculty about the clerkship rotations. Such a study could also ask more
questions about the differences between the grading in the MD 725 and MD 730
clerkships in contrast to the grading in the MD 735 clerkship. A qualitative approach
could be useful to gain more insight about possible reasons for these conflicting results.

This study was confined to one institution. Data regarding die self-directed
learning readiness o f prior cohorts was not available, but the study could be repeated with
future cohorts to see if findings would replicate. The SDLRS could be administered in
die first year o f die program as well as in the final semester prior to graduation to gauge
changes in participants’ self-directed learning readiness over the course o f the
curriculum. Additionally, it would be interesting to see if, when repeated across a wider
range of medical schools, the results would be similar. Perhaps if the study were
conducted on a group o f students possessing a broader range o f scores for each
independent variable, the results o f the statistical analysis would be more discerning.
Furthermore, future research could study die same individuals longitudinally, revisiting
them later in their careers to gauge how apt they are to use self-directed learning styles in
their practice o f medicine.
Summary
The rapid pace o f scientific discovery has catalyzed the need for medical students
to be able to find and assess new information. The knowledge required for successful
practice will change over the course o f physicians’ careers, and, to keep up, they must be
able to recognize their deficiencies, search for new knowledge, and critically evaluate
new research as they care for their patients. To that end, medical educators have
embraced self-directed learning as a valuable attribute o f students and a skill to foster in
order to promote lifelong learning. Little empirical evidence, however, clarifies whether
self-directed learning readiness complements other metrics o f achievement in medical
school or whether conventionally used methods o f assessment predict the extent to which
students are self-directed upon graduatioa This study sought to explore the assessment

77
o f fourth-year medical students’ self-directed learning readiness within the holistic
evaluation o f their knowledge and skills throughout their progression through an
integrated medical curriculum.
Prior to collecting data, IRB approval was obtained from both Mercer University
and X University. At the beginning o f the spring semester o f their final year, medical
students received an informed consent detailing the purpose o f this study and requesting
their participation. Participation was voluntary, and each student who consented received
a survey containing the Self-Directed Learning Readiness Scale validated by Hendry and
Ginns (2009). Evaluations o f study participants from their academic records (including
their cumulative grade point averages, objective structured clinical evaluation scores,
USMLE Step 1 and Step 2 CK scores, and clerkship evaluations for 10 rotations) were
provided by the institution with the participants’ permission. Participants’ MCAT scores,
as submitted to the institution as a pre-entry requirement, were also provided by the
institution.
A multiple regression analysis was performed to statistically examine the data to
determine whether any combination o f the variables considered was predictive o f
participants’ self-directed learning readiness in their final semester prior to graduation.
Four independent variables were considered for each o f four dependent variables.
Descriptive variables and possible nuisance variables were also accounted for. In this
way, this research sought to explore the assessment o f self-directed learning readiness
within the comprehensive evaluation o f medical students.
These findings showed no definitive individual differences in students’ self
directed learning readiness as a function o f the independent variables considered.

Clerkship grades were mildly predictive o f three subscales: critical self-evaluation,
learning self-efficacy, and effective organization for learning, while none o f the variables
considered was predictive for self-determination Scholarly literature endorses the use o f
adult learning principles and the promotion o f self-directed learning in medical education,
but the findings o f this research were unable to clarify how to measure that desired
outcome based on medical students’ achievements. Either the students at the institution
where the study was conducted were too similar for a statistical analysis to differentiate
based on die variables considered or the conventional methods o f assessing medical
students that were considered in this study do not offer a definitive sense o f how to
account for students’ tendencies for self-directed learning. Additional research is
warranted to better understand how medical students’ achievements are related to their
self-directed learning readiness.
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INSTRUCTIONS: This is a questionnaire designed to gather data on your learning
preferences.
PART I: These items request demographic information that w ill provide descriptive data
during analysis. Your responses will be kept confidential, and results w ill be reported as
aggregate data without any individual identifiers.
o Student ED:_______________________________________________
o Age:_____________________________________________________
o Gender:______
o Race/Ethnicity:
PART II: After reading each o f the following items, please check the box indicating how
well the statement describes you.
Usually
Not Often
Sometimes
Almost
Almost
True; More
True; Less
Never
True; Half
Question
Always
than Half
Than Half
the Time
True
True
The Time
the Time
I solve problems using a
1
plan.
I prioritize my work.
2
I do not manage my time
3
well.
I have good management
4
skills.
I set strict time frames.
5
I prefer to plan my own
6
learning.
I am systematic in my
7
learning.
I am able to focus on a
8
problem.
I need to know why.
9
I critically evaluate new
10
ideas.
I prefer to set my own
11 learning goals.
12 I leam from my mistakes.
13 I am open to new ideas.
When presented with a
14 problem I cannot solve, I
ask for assistance.
15 I am responsible.
I like to evaluate what I
16
do.
I have high personal
17
expectations.
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Question
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

I have high personal
standards.
I have high beliefs in my
personal abilities.
I am aware of my own
limitations.
I am confident in my
ability to search out new
information.
I do not enjoy studying.
I have a need to learn.
I enjoy a challenge.
I want to learn new
information.
I enjoy learning new
information.
I set specific times for my
study.
I am self-disciplined.
I like to gather the facts
before I make a decision.
I am disorganized.
I am logical
I am methodical.
I evaluate my own
performance.
I prefer to set my own
criteria on which to
evaluate my performance.
I am responsible for my
own decisions and actions
I can be trusted to pursue
my own learning.
I can find out information
for myself.
I like to make decisions
far myself.
I prefer to set my own
goals.
I am not in control of my
life.

Almost
Never
True

Not Often
True; Less
Than Half
The Time

Sometimes
True; Half
the Time

Usually
True; More
than Half
the Time

Almost
Always
True
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X University
Consent to be a Research Subject
Title: The Assessment o f Self-Directed Learning Readiness in Medical Education
Principal Investigator: Katie Monroe, MMSc, PhD Candidate at Mercer University
Introduction
Dear Student,
You are being asked to participate in a research study. Before agreeing to volunteer,
please read the following information and ask as many questions as necessary to be sure
you understand what your consent w ill entail. Your participation is voluntary. If you
decide to take part, you can change your mind later on and withdraw from the study.
You many skip any questions that you do not wish to answer.
Before making your decision, please read the following information and ask questions
about anything that is not clear.
Study Overview
The purpose o f this study is to explore the assessment o f self-directed learning readiness
in medical education. The significance o f this research is rooted in the potential
implications o f obtaining a better understanding o f the relationship between attributes o f
strong self-directed learners and their demonstration o f competence in medical school.
The findings o f this study could help to discern what evaluation techniques best capture
students’ propensity for self-directed learning.
Procedures
If you consent to participate in this study, you w ill be asked to complete a survey about
your learning preferences, which includes an instrument called the Self-Directed
Learning Readiness Scale (SDLRS). You w ill also be asked to provide your student ID
and some demographic information. The survey should not take longer take longer than
15 minutes to complete. By volunteering to participate in the study, you also consent to
the release o f some items from your medical school academic records (including your
MCAT score, cumulative GPA, clerkship grade(s), OSCE grade(s), USMLE Step 1 and
Step 2 CK scores) from the Registrar’s archives. All information will remain
confidential; data will be coded and deidentified to protect the confidentiality o f
participants, and die name link w ill be destroyed once the research is com pleted Only
summary data will be published.

100
Risks and Benefits
There are no foreseeable risks associated with your participation in this study. 'While
there are no benefits to individual participants, the information gained from the research
w ill benefit the field o f medical education.
Confidentiality
Confidentiality o f all participants w ill be maintained, as the data obtained w ill be
collected, coded, analyzed, and stored by the researcher only. The researcher, her
advisor, and her methodologist at Mercer University will work with the data only in a
deidentified format.
Participation and Withdrawal
Your participation in this study is voluntary. Y ou may refuse to participate at any time.
If you choose to withdraw from the study, your information w ill not be used in data
analysis.
Contact Information
If you have any questions about this study or your part in it, please contact Katie Monroe
at 404-272-8381 or katherine.monroe@live.mercer.edu. Y ou may also contact Dr. Olivia
Boggs at 67-547-6631 orlboggs om@mercer.edu lor die Mercer University Institutional
Review Board at orc_mercer@mercer.edu.
You may also let the IRB know about your experience as a research participant through
the Research Participant Survey adhtto://www. survevmonkev.eom/s/6ZDMW7~5l

Consent
Please, print your name and sign below if you agree to be in this study. By signing this
consent form, you will not give up any o f your legal rights. W e will give you a copy o f the
signed consent, to keep.

Name o f Subject

Signature o f Subject
Time

'

Signature o f Person Conducting Informed Consent Discussion
Time

Date

Date

Research in medical education is important to die continuous improvement o f teaching
styles, curricula, and assessment techniques. Your input is a valuable part o f this process.
Thank you for considering participating in this study.
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APPENDIX E
CORRELATION MATRIX FOR ALL VARIABLES
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Correlation Matrix for AH Variables
Predioton

Variable
Number
Variable Name

1

2

4

3

5

6

7

Nuisance
9

8

10

11

12

13

14

15

Dependent
16

17

18

19

Predictor*
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Cumulative GPA

100

76

46

51

60

27

33

63

11

49

47

25

45

48

05

38

41

49

22

21

43

100

36

27

42

31

35

36

100

50

39

23

04

41

27

50

100

44

39

39

41

47

49

42

39

44

100

27

34

25

22

31

23

39

27

100

30

45

21

35

04

39

34

30

63

48

43

24

26

41

51

78

61

68

59

69

USMLE Step 1

78

100

53

57

34

57

USMLE Step 2 CK

61

53

100

45

42

36

MD705

68

57

45

100

29

MD706

59

34

42

29

MD710

69

57

36

38

MD715

70

51

49

MD720

76

60

MD 725

46

27

MD730

57

33

MD 735

74

70

-26

31

-07

■07

-06

12

48

-16

27

-02

-02

-01

-05

31

-13

26

-24

-18

00

-09

10

20

-07

07

06

03

•08

15

24

12

20

-03

17

-13

-07

06

06

26

19

10

•10

07

06

04

15

-03

12

19

00

07

-10

-09

00

-10

51

06

29

-02

26

-06

-01

-19

11

41

-04

21

19

14

-30

-10

-02

07

100

37

13

18

-07

14

-26

-30

•18

04

41

37

100

11

42

•18

30

-21

•09

-12

21

57

74

21

37

MD740

21

11

05

10

12

19

12

06

-04

13

11

10

04

02

17

08

11

-01

10

MD745

37

48

31

20

20

10

19

29

“21

18

42

04

100

-06

35

-09

-09

-11

-11

Age

-26

-16

-13

-07

-03

-10

00

-02

19

-07

-18

02

-06

100

02

-11

IS

18

-09

31

27

26

07

17

07

07

26

14

14

30

17

35

02

100

00

-07

-08

•10

Critioal self-evaluation

-07

-02

-24

06

-13

06

-10

-06

-30

-26

-21

08

-09

-11

00

100

55

26

37

Learning self-effioaey

-07

-02

-18

03

-07

04

•09

-01

-10

-30

-09

11

-09

15

-07

55

100

34

34

Self determination

-06

-01

00

-08

06

15

00

-19

-02

-18

-12

-01

-11

18

■08

26

34

100

21

-10

37

34

21

100

Nuisance
15

MCAT
Dependent

16
17
18
19

Effective organization for learning
06 -03 -10
11
07
04
21
10 -11 -09
12 -05 -09
15
The absolute value of the correlation coefficient must be >.25 for statistical significance at the .05 level (Warner, 20l3). Decimals have been omitted to save spaoe.

