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In an article focusing on the physi-
cian competencies, Carraccio and 
colleagues stated that “Medical 

education is on the brink of a major 
paradigm shift from structure and 
process-based to competency-based 
education and measurement of out-
comes.”1 In graduate medical edu-
cation, competencies have become 
an integral part of every osteopathic 
and allopathic residency and fellow-
ship program.2 Yet, there is consid-
erable controversy about how the 
competencies are measured and how 
they ought to be assessed.3 Despite 
these controversies, it is clear that 
by the time medical students reach 
a residency or fellowship program, 

they should be equipped with an un-
derstanding of what it means to per-
form as a competent physician and 
an opportunity to receive formative 
feedback on their own competency 
strengths and challenges.

The purpose of this paper is to re-
port on an effort to bring a compe-
tency-based assessment process to 
undergraduate medical education. 
We began this effort by conducting a 
pilot study in which first-year osteo-
pathic medical students were asked 
to reflect upon their understanding 
of the clinical competencies based 
on their early medical school expe-
riences. After debriefing students fol-
lowing the presentation of results, it 

became clear that helping first- and 
second-year students understand 
their clinical competencies was pre-
mature. They were not working in a 
clinical context; they were working 
in an educational, learning context. 
Their main challenge was to learn 
how to become competent learners 
using an approach that would set 
them up to understand and ulti-
mately embrace their clinical com-
petencies. 

Based on this feedback, we fo-
cused instead on developing learning 
competencies for first- and second-
year medical students by using the 
same basic theoretical framework as 
the clinical competencies. This paper 
will begin by defining these learning 
competencies and then report survey 
results on the instrument used to ex-
amine these competencies at osteo-
pathic medical schools. 

What Are Learning 
Competencies?
Research from the nursing field 
has demonstrated the value of ex-
periential learning in contributing 
to nursing students’ adaptive com-
petencies.4 Therefore, we began by 
building on the key principles of ex-
periential learning as the foundation 
of a study of medical student compe-
tencies. Based on the work of Dew-
ey and Kolb, a competency-based 
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approach to medical student learn-
ing should: (1) engage students in a 
learning process that includes feed-
back on the effectiveness of their 
learning efforts, (2) draw out the stu-
dents’ beliefs and ideas about their 
medical school experiences so they 
can be examined, tested, and inte-
grated with new, more refined ideas, 
(3) provide opportunities for students 
to move back and forth between op-
posing modes of reflection, action, 
feeling, and thinking since conflict, 
differences, and disagreement drive 
the learning process, (4) conceptual-
ize learning as a holistic process of 
adaptation to the world, and (5) un-
derstand that learning is the process 

of creating knowledge, not absorbing 
fixed ideas transmitted to the learn-
er.5,6 Applying these concepts, we con-
ceptualized clinical competencies in 
terms of learning competencies as 
they apply to the critical first and 
second years of medical school. Table 
1 contains the list of learning com-
petencies and their definitions, their 
corresponding clinical competencies, 
means and standard deviations of 
each dimension, and Cronbach’s al-
pha reliability for each dimension of 
the survey.

Assessing Competence  
Using the conceptual definitions 
identified in Table 1, we created a 

self-report survey for first-year os-
teopathic medical students (Table 
2). The survey was designed to be 
strictly formative in the sense that 
we wanted to help students become 
more introspective about their learn-
ing competencies. In addition, we 
sought to learn how these competen-
cies are interconnected. Specifically, 
we were interested in the extent to 
which each of the competencies is 
able to predict Curricular Involve-
ment, presented as the dependent 
variable in this analysis. Curricular 
Involvement was selected as the de-
pendent variable given the central-
ity of its clinical counterpart, Patient 
Care (defined by the Accreditation 

Table 1: Medical Student Learning Competency Items

Competency Dimension
# of 

Items Mean SD α

Osteopathic 
Philosophy and 
OMM
(Osteopathic 
Knowledge and 
Skills)

Regarding the value of an osteopathic approach to medical 
education 4 6.05 0.83 0.88

Taking a holistic approach to my life as a medical student 5 5.13 1.17 0.84

Curricular 
Involvement
(Patient Care)

Regarding the medical school curriculum 5 5.57 0.99 0.85

Regarding the creation of learning plans 5 4.80 1.08 0.75

Regarding the ability to accept counsel about being 
successful 

4 4.07 1.46 0.83

Medical Knowledge Regarding undergraduate science training 4 5.75 0.95 0.78

Regarding undergraduate behavioral and social sciences 
training

4 5.54 1.09 0.87

Regarding the ability to problem solve as a future 
physician

3 5.37 0.91 .64

Student-based 
Learning and 
Improvement 
(Practice-based 
Learning and 
Improvement)

Regarding the student’s own and others’ learning styles 5 5.46 0.87 .80

Regarding the student’s ability to apply the learning 
processes needed for success

5 5.24 0.95 .77

Regarding the use of learning technologies 4 5.48 1.09 s.83

Interpersonal and 
Communication 
Skills

Regarding communication style 4 5.32 0.99 .81

Regarding the ability to process feedback 5 5.48 0.85 0.73

Regarding the ability to listen attentively 4 5.98 0.70 0.76

Professionalism Regarding ethics 5 6.28 0.59 0.82

Regarding sensitivity and compassion 5 6.14 0.74 0.85

Regarding the ability to take responsibility 6 6.28 0.66 .79

Systems-based 
Learning

Looking across the curriculum in an integrated manner 4 5.49 0.92 .77

Regarding the ability to work effectively 6 5.61 0.84 .79

Regarding the use of educational resources 4 5.64 0.90 .74

 
OMM—Osteopathic manipulative medicine



196 MARCH 2012 • VOL. 44, NO. 3 FAMILY MEDICINE

ORIGINAL ARTICLES

Council for Graduate Medical Edu-
cation as “care that is compassion-
ate, appropriate, and effective for the 
treatment of health problems and 
the promotion of health”). 

Methods 
Instrument 
As indicated in Table 2, the sur-
vey was designed to tap the 20 di-
mensions of the seven learning 

competencies resulting in a total of 
91 questions. Initially, the survey 
was pilot tested in paper and pen-
cil form in September 2008 with a 
group of 150 first-year medical stu-
dents from the Lake Erie College 
of Osteopathic Medicine (LECOM). 
Feedback from students supported 
overall face and content validity for 
the instrument during the pilot test-
ing processes. However, the students 

commented on several of the items, 
leading us to refine the measure 
before gathering data from a larger 
sample of medical students. The final 
scale, comprised of 7-point Likert-
type indicators, including Strong-
ly Agree, Agree, Somewhat Agree, 
Neutral, Somewhat Disagree, Dis-
agree, and Strongly Disagree, and 
No Opinion/Not Applicable (NO/NA). 
The NO/NA option was counted as 

Table 2: Learning Competency, Dimensions, and Survey Questions

Competency Dimension Survey Question*

Osteopathic 
Philosophy and 
OMM

Regarding the value of an 
osteopathic approach to 
medical education

I can explain the rationale for the osteopathic approach.

I can explain the added value of the osteopathic approach for patient care.

I can appreciate the value of incorporating osteopathic principles and 
practices into my learning behaviors in medical school.

I can correlate osteopathic principles and practices with basis science and 
clinical sciences education.

Taking a holistic approach 
to my life as a medical 
student

I have achieved balance in my personal and professional commitments.

I have maintained my personal fitness.

I have maintained my involvement with friends and family.

I am devoted to attending to all of mind, body, and spirit as a medical 
student.

I have used introspection and self-awareness to improve my situation as a 
medical student.

Curricular Care Regarding the medical 
school curriculum

I can appreciate the value of each course as it relates to my becoming an 
effective osteopathic physician.

I am aware of, and can appreciate, the value of the goals and objectives for 
each course I am studying.

I can describe all of the requirements that are expected of me in my 
studies.

I can appreciate how all of the curricular elements fit together in the total 
training of an osteopathic physician.

I am performing in a manner consistent with the goals and expectations of 
the medical school.

Regarding the creation of 
learning plans

I have created a plan that integrates required coursework, independent 
study, and effective study strategies.

I have reviewed my learning plan with an advisor.

I have implemented my medical school learning plan.

I have reflected upon my learning plan and assessed its impact on my 
success as a medical student.

I have provided feedback to the faculty on the effectiveness of the 
curriculum as it relates to my ability to be successful.

Regarding my ability to 
accept counsel from faculty 
and mentors about my 
development as a medical 
student

I have been keeping my regularly scheduled meetings with my advisor.

I have been meeting with faculty when I perceive that I need additional 
assistance and direction.

I have effectively incorporated counsel from my advisor and faculty. 

I have actively sought feedback about my performance.

(continued on next page)
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Table 2: Continued

Competency Dimension Survey Question*

Medical 
Knowledge

Regarding my 
undergraduate science 
training

Having experienced the medical school curriculum thus far, I believe I 
entered with a solid foundation of basic science knowledge.

Having experienced the medical school curriculum thus far, I believe I 
entered with an appropriate set of scientific skills.

I have demonstrated an enthusiasm for studying the basic sciences in 
medical school.

I have demonstrated an interest in discussing basic sciences with other 
students in class.

Regarding my 
undergraduate behavioral 
and social sciences training

Having experienced the medical school curriculum thus far, I believe 
I entered with a solid foundation of behavioral and social science 
knowledge.

I have found myself applying the principles of the behavioral and social 
sciences to my medical school education.

I have demonstrated an enthusiasm for studying the behavioral and 
social sciences in medical school.

I have demonstrated an interest in discussing the behavioral and social 
sciences with other students in class.

Regarding my ability to 
problem solve as a future 
physician

I am integrating my learning in the basic sciences and my learning in the 
behavioral and social sciences with the clinical sciences via application of 
knowledge to patient care.

I am performing well on medical school quizzes, tests, and examinations.

I am performing well on standardized, Board-type examinations.

Student-based 
Learning and 
Improvement

Regarding my own and 
other’s learning styles

I have been able to identify the strengths and weaknesses of my own 
learning style as it relates to my studies in medical school.

I have been able to adapt effectively to the learning styles of others.

I have been able to adapt effectively to the teaching styles of my 
instructors.

I would describe myself as “an engaged learner” in the classrooms, labs, 
and clinical settings.

I have adopted a learning style that I believe will serve me well in the 
clinical setting.

I consistently explore concepts from multiple perspectives.

Regarding my ability 
to apply the learning 
processes needed to be 
successful in medical 
school

I go beyond assigned material to explore concepts in greater depth.

I am able to effectively organize the knowledge that I am acquiring.

I am able to draw upon materials taught earlier in the curriculum to 
achieve effective integration across the curriculum.

I contribute effectively to a study group.

Regarding the use of 
learning technologies

I access and use a broad range of online learning resources.

I effectively use the technology available in the classroom.

I effectively use technology that is available outside of the classroom 
setting.

I consistently draw upon reputable online evidence-based learning 
resources when seeking online information.

(continued on next page)

missing data. The higher the score, 
the more respondents agreed with 
the statement. LECOM’s Human 
Subjects Institutional Review Board 
approved the project as Exempt. 

Procedure
All 27 osteopathic medical schools 
in the United States were contacted 
by the senior author and asked to 
participate. They were first mailed 

a copy of the survey to review. Upon 
agreeing to participate, a liaison was 
appointed to complete the project in 
each medical school. Once the sur-
vey was placed into the school’s 



198 MARCH 2012 • VOL. 44, NO. 3 FAMILY MEDICINE

ORIGINAL ARTICLES

Table 2: Continued

Competency Dimension Survey Question*

Interpersonal and 
Communication 
Skills

Regarding my 
communication style

I ask appropriate questions in the classroom.

When asked, I can articulate clear positions and opinions on issues.

I actively participate in learning discussions.

I provide precise instruction to others when called upon to do so.

Regarding feedback 
about my own learning 
experience

When given feedback, I accept the feedback and make appropriate 
adjustments to my behavior.

I actively seek feedback from instructors on my performance.

I actively seek feedback from fellow students on my performance.

I demonstrate a positive attitude when receiving feedback about my 
performance.

I readily admit my mistakes and lack of knowledge.

Regarding my ability to 
listen attentively

I listen to others without interrupting them.

I am able to effectively paraphrase other’s comments in critical 
situations.

I consistently demonstrate empathy toward other people’s concerns.

I listen carefully during technical discussions.

Professionalism Regarding ethics I can accurately identify the ethical dimensions of issues when they 
arise.

I make ethically sound decisions in all contexts.

I communicate in an open and honest manner.

I follow the Honor Code.

I maintain professional boundaries with staff, faculty, and peers

Regarding sensitivity and 
compassion

I have demonstrated a caring attitude toward my fellow students.

I have demonstrated a caring attitude toward staff at the school.

I have demonstrated sensitivity to gender issues.

I have demonstrated sensitivity to cultural and ethnic issues.

I go out of my way to assist other students who are struggling.

Regarding my ability to 
take responsibility

I always complete assignments on time.

I adopt a professional appearance when expected to do so.

I consistently show up to class on time.

I demonstrate respect for other people’s time constraints.

I read and respond to my e-mails, pages, and calls in a timely manner.

I make timely and effective arrangements with others when I am unable 
to fulfill my commitments.

(continued on next page)

identifying appearance with school 
logo and colors, a link was created 
for that school and sent to each of 
the e-mail addresses of each first-
year osteopathic medical student at 
the participating schools.

 Sample 
A total of 2,253 first-year students 
from 25 of the 27 osteopathic med-
ical schools in the United States 

agreed to participate in the study 
during fall of 2008. Two schools 
chose to opt out of the current study. 
There were 4,378 first-year osteo-
pathic medical students across the 
25 schools in that year, resulting in a 
completion rating of 51%. The gender 
demographic was fairly even, with 
48% men and 52% women. Incom-
plete surveys were removed when 
analyzing the data, resulting in a 

final total of 1,997 completed re-
sponses used in the analysis.

Results 
Internal Validity and Reliability
Classical psychometric theory pos-
its that structural validity serves as 
a prerequisite for testing reliability. 
To test internal validity, the items 
were subjected to confirmatory fac-
tor analysis (SPSS Amos 16.0), both 
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by dimensions and competencies. In 
general, the model received good sta-
tistical fit indices according to estab-
lished standards,7 CFI=.95, IFI=.95, 
RMSEA=.11, SRMR=.04, confirming 
the integrity of the survey’s struc-
ture. The results support the overall 
factor structure of the dimensions 
and competencies, such that each di-
mension was distinct from other di-
mensions within a competency and 
across all seven competencies. 

With support for structural valid-
ity, reliability was computed for each 
of the seven competencies and each 
of the 20 dimensions. The results re-
vealed that the measures were fairly 
consistent: the seven competencies 
ranged from .64 to .88 across all 20 
dimensions.

Competency Dimensions 
Table 3 contains the means and 
standard deviations for the each of 
the dimensions. The data indicate 
that students were least confident 

with their Curricular Involvement 
competencies, most confident of their 
Professionalism competencies, and 
about equally confident with their 
abilities in the other competency 
areas. In addition to the descriptive 
data, we were interested in the inter-
connectedness of the competencies. 
To test this, a multiple regression 
analysis assessed the effect of the 
other dimensions of learning com-
petency as predictors on Curricular 
Involvement as the dependent mea-
sure (Table 4). Regression assump-
tions of linearity, homoscedasticity, 
normality, and independence were 
verified and met. 

Of the six predictors, Medical 
Knowledge and Professionalism 
failed to be statistically significant. 
The remaining predictors, Osteo-
pathic Philosophy, Student-based 
Learning and Improvement, Inter-
personal and Communication Skills, 
and System-based Learning ac-
counted for a substantial amount of 

variance in combination, R2=.47, adj. 
R2=.47, F (6, 1991)=296.04, P<.001. 
In other words, approximately 47% 
of the change in Curricular Involve-
ment is explained by these four di-
mensions. Interestingly, each of the 
dimensions shared a similar mag-
nitude on Curricular Involvement. 
Student-based Learning had the 
strongest impact, (β=.24, P<.001), 
followed by Osteopathic Philosophy 
(β=.22, P<.001), Interpersonal and 
Communication Skills, (β=.19, P< 
.001), and System-based Learning 
(β=.18, P<.001). 

Discussion
Perhaps the most significant con-
tribution of this research is the 
creation and development of a con-
ceptual framework and self-assess-
ment instrument for the construct of 
learning competencies in a medical 
school context. Although our study 
was limited to only osteopathic med-
ical students, this research appears 

Table 2: Continued

Competency Dimension Survey Question*

Systems-based 
Learning

Looking across the 
curriculum in an 
integrated manner

I have sufficient understanding of how the courses I am studying are 
interrelated and sequenced.

I am able to integrate knowledge and skills learned in past courses into 
current courses.

I am able to assist other students who need assistance in integrating 
material learned across courses.

I take a team approach to learning.

Regarding my ability to 
work effectively

I willingly participate in group/team assignments.

I take a leadership role in managing conflict when it arises.

I work effectively with faculty on projects related to the medical 
school (eg, research, community activities, clubs and societies, student 
government)

I work effectively with students on extracurricular projects (eg, research, 
community activities, clubs and societies, student government).

I refrain from using overly negative comments when it comes to my 
fellow students, faculty, the school, and the profession.

I provide constructive criticism that enables others to succeed.

Regarding my skill 
in using educational 
resources

I can successfully access the school’s educational resources when needed.

I consistently and appropriately ask others for help when I need it.

I consistently and appropriately provide constructive feedback to staff 
and faculty.

I can access evidence-based resources accurately and efficiently.

* 1: strongly disagree to 7: strongly agree
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to be the first attempt to extend the 
competency concept into the medi-
cal school context while also creat-
ing a tool that students can use to 
assess their own ability to adjust to 
the rigors of medical school. The data 
revealed that students are most con-
fident in their ability to perform in 
a professional manner. On the oth-
er hand, students were least confi-
dent in the Curricular Involvement 

competency that focuses on the per-
ceived ability to understand the cur-
riculum, create learning plans to 
manage their curriculum, and work 
with faculty and advisors. Students 
were about equally confident in their 
ability to perform in a manner con-
sistent with the other competencies. 

The regression analysis aimed at 
identifying the most significant pre-
dictors of Curricular Involvement. 

The results indicated that Knowl-
edge of Osteopathic Philosophy and 
Practice, combined with Student-
based Learning and Improvement, 
Interpersonal and Communication 
Skills, and Systems Knowledge were 
the strongest predictors. In combi-
nation, these predictors seem to be 
logical extensions of the processes 
and skills necessary to be success-
ful in medical school. Put differently, 

Table 3: Descriptive Statistics and Correlations of all the Medical Student Learning Competency Factors

# of 
Items M SD 1 2 3 4 5 6 7

1. Osteopathic 
Philosophy 9 5.59 0.82 — .51 .51 .49 .43 .43 .51

2. Curricular 
Involvement 14 4.81 0.89 — — .49 .60 .56 .42 .59

3. Medical
 Knowledge 11 5.56 0.76 — — — .65 .52 .44 .58

4. Student-based 
Learning 14 5.39 0.79 — — — — .63 .48 .72

5. Communication 
Skills 13 5.59 0.66 — — — — — .59 .69

6. Professionalism 16 6.23 0.54 — — — — — — .60

7. Systems-based 
Learning 14 5.58 0.73 — — — — — — —

 
All correlations significant at P<.001.

Table 4: Summary of Multiple Regression for Variables Predicting Curricular Involvement (n=1,997)

Variable

(P Value) B SE B t

Osteopathic 
Philosophy 

(<.001)

.24 .021 .22 11.35

Student-based 
Learning and 
Improvement 

(<.001)

.29 .028 .26 10.34

Interpersonal and 
Communication Skills 

(<.001)

.25 .032 .19 7.92

Systwm-based 
Learning 
(<.001)

.21 .032 .17 6.45

Medical Knowledge 
(.21)

.03 .027 .03 1.25

Professionalism 
(.29)

-.04 .035 -.02 -1.07
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what students seem to be telling 
their medical schools is that they 
will have a more productive medi-
cal school experience if they have an 
opportunity to learn more about how 
they learn, how they can approach 
their curriculum from an osteopathic 
perspective, and how to be more ef-
fective communicators.  

Contrary to expectations, Medi-
cal Knowledge and Professionalism 
did not emerge as significant pre-
dictors of Curricular Involvement. 
These two dimensions are highly 
correlated individually with Cur-
ricular Involvement, but when the 
other competencies enter the re-
gression equation, they do not add 
any additional explained variance to 
predicting Curricular Involvement. 
Regarding Medical Knowledge, these 
results are surprising because it 
was expected that a student’s con-
fidence in successfully completing 
medical school would be based pri-
marily on how well they completed 
their science and social science train-
ing. Since these students were high 
achievers in the sciences, this confi-
dence should extend to being able to 
complete medical school. But, it does 
not provide any unique contribution 
in the data. Also, a highly developed 
sense of professionalism does not ap-
pear to translate into confidence in 

managing the curriculum. This com-
petency tracks a sense of ethics, cul-
tural sensitivity, and the ability to 
take responsibility. One explanation 
is that these values may have taken 
a back seat to more immediate is-
sues of survival in the medical edu-
cation program. 

These findings regarding the dis-
connect with the Medical Knowledge 
competency may also question the 
value of relying almost exclusively 
on student science training to pre-
dict success in medical school. Once 
students get into school and quickly 
learn the task ahead of them, confi-
dence derived from science training 
and professionalism quickly gives 
way to more concrete skills needed to 
navigate medical school, such as bal-
ancing one’s life, reflecting on one’s 
learning styles, and communicating 
effectively with others. Should medi-
cal schools ask students for evidence 
of these competencies as entrance re-
quirements? Should they also help 
students develop these competen-
cies once they enter medical school? 
It is worth noting that in the MR5 
project the MCAT is considering a 
competency assessment piece in re-
sponse to the growing recognition 
of the value of competency assess-
ment for medical education. Perhaps 
a portfolio process asking prospective 

students to provide evidence of the 
learning competencies addressed in 
this study might be a step toward 
addressing this need.
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