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Abstract
Purpose: Implementing competency-based medical education in diagnostic radiology residencies will change the paradigm of
learning and assessment for residents. The objective of this study is to evaluate medical student perceptions of competency-based
medical education in diagnostic radiology programs and how this may affect their decision to pursue a career in diagnostic
radiology. Methods: First-, second-, and third-year medical students at a Canadian university were invited to complete a 14-
question survey containing a mix of multiple choice, yes/no, Likert scale, and open-ended questions. This aimed to collect
information on students’ understanding and perceptions of competency-based medical education and how the transition to
competency-based medical education would factor into their decision to enter a career in diagnostic radiology. Results: The
survey was distributed to 300 medical students and received 63 responses (21%). Thirty-seven percent of students had an interest
in pursuing diagnostic radiology that ranged from interested to committed and 46% reported an understanding of competency-
based medical education and its learning approach. The implementation of competency-based medical education in diagnostic
radiology programs was reported to be a positive factor by 70% of students and almost all reported that breaking down residency
into measurable milestones and required case exposure was beneficial. Conclusions: This study demonstrates that medical
students perceive competency-based medical education to be a beneficial change to diagnostic radiology residency programs. The
changes accompanying the transition to competency-based medical education were favored by students and factored into their
residency decision-making.

Résumé
Objectif : La mise en place du programme de formation médicale par compétences dans les résidences de radiologie diagnostique
va modifier le paradigme relatif à l’apprentissage et à l’évaluation des résidents. L’objectif de cette étude était d’évaluer les
perceptions des étudiants en médecine sur le programme de formation médicale par compétences en radiologie diagnostique ainsi
que l’impact de ces appréciations sur leur décision de poursuivre une carrière dans cette discipline. Méthodes : Des étudiants en
première, deuxième et troisième année de médecine dans une université canadienne ont été invités à répondre à un sondage
composé de 14 questions constituées d’un mélange de questions à choix multiple, à réponse par oui ou par non, à réponse sur une
échelle de type Likert ou à réponse libre. Le but était de recueillir des renseignements sur la compréhension et les perceptions des
étudiants concernant le programme de formation médicale par compétences, ainsi que de recueillir des données sur l’impact que
pourrait avoir la transition vers ce type de programme sur la décision de s’engager dans une carrière en radiologie diagnostique.
Résultats : Le sondage a été distribué à 300 étudiants en médecine, parmi lesquels 63 ont répondu (21 %). 37 % des étudiants
avaient un intérêt pour la poursuite d’une carrière en radiologie diagnostique (qui variait du simple intérêt à l’engagement envers
une telle carrière) et 46 % déclaraient avoir une compréhension du programme de formation médicale par compétences et de son
approche pédagogique. Les étudiants ont rapporté à 70 % que le déploiement de ce type de programme en radiologie diagnostique
était un facteur positif et presque tous ont déclaré tirer avantage de la partition du programme de résidence en segments
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mesurables et du fait que ce programme exigeait l’exposition à des cas. Conclusions : Cette étude démontre que selon l’opinion
des étudiants en médecine, le programme de formation médicale par compétences est un changement bénéfique pour le cursus de
résidence en radiologie diagnostique. Les changements associés à la transition vers un tel programme ont été appuyés par les
étudiants et ont joué un rôle dans leur choix de spécialité de résidence.
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Introduction

Competency-based medical education (CBME) is a redesigned

framework for postgraduate medical education (PGME) that

emphasizes the acquisition of demonstrable competencies

throughout residency.1,2 The traditional method of evaluating

residents involves a cross-sectional and high-stakes assessment

at the end of their training. However, recognizing that this

offers a narrow gauge of residents’ competencies, PGME pro-

grams have started to transition away from this model.1,3 Intro-

ducing CBME has shifted the focus of residency training from

being time based to outcomes based and centered on develop-

ing the holistic skills of a physician that extend beyond medical

expertise.4

In Canada, the implementation of CBME is being guided by

the Royal College of Physicians and Surgeons of Canada’s

(RCPSC) competence by design framework.5 Competence by

design divides residency into 4 stages: transition to discipline,

foundations of discipline, core of discipline, and transition to

practice. Progression between stages is based on the longitudinal

and repeated demonstration of competence in entrustable pro-

fessional activities (EPAs), such as interpreting radiological

examinations and providing a differential diagnosis.6 These

EPAs are divided into milestones—observable markers of a

resident’s performance in a given situation, such as making core

imaging observations and differentiating normal from abnor-

mal.6,7 In this new model, residents are assessed based on their

ability to demonstrate the synthesis of knowledge, practical

skills, and attitudes that they will need once they graduate.2

According to the RCPSC, all diagnostic radiology programs

in Canada are expected to move to CBME by 2021, though only

1 program has already completed the transition.8 This will result

in several changes to the delivery of postgraduate diagnostic

radiology education, including increasing the frequency of

assessments; moving certification examinations a year earlier,

to allow more clinical time in the final year for the ‘‘transition to

practice’’ stage; and introducing flexible teaching options to give

residents exposure to chosen areas of interest. These changes,

and the widespread implementation of CBME in general, may

impact students’ decisions to pursue certain residency programs.

Understanding how medical students perceive CBME would be

beneficial for PGME programs as they make this transition and

start to engage incoming residents in this new model of training

and assessment. The purpose of this study is to understand how

CBME in diagnostic radiology residency programs is perceived

by medical students and how these changes factor into their

decision to pursue a career in diagnostic radiology.

Methods

An online survey was created using Google Forms. The survey

was distributed by e-mail to approximately 300 first-, second-,

and third-year undergraduate medical students at Queen’s Uni-

versity School of Medicine. The invitation to participate was sent

to students up to 3 times over a 4-week period. Students followed

the link to a page that described the survey and informed consent

was obtained before they could begin. Participation in the survey

was voluntary and students’ responses were anonymous. Data

were collected from March 3, 2019, to April 1, 2019.

The survey contained a total of 14 questions, including a

mix of multiple choice, yes/no, 5-point Likert scale, and open-

ended questions (Appendix A). Input on the survey design was

provided by the survey specialists from Centre for Teaching

and Learning, Queen’s University. Questions related to the

respondents’ demographics (gender, year of medical school,

and highest degree obtained prior to medical school) were

asked at the beginning of the survey to allow for subgroup

analysis of the results. The remainder of the survey questions

inquired about students’ interest in pursuing a career in diag-

nostic radiology, their understanding of CBME, perceptions of

how CBME influences their decision to pursue a diagnostic

radiology residency, and concerns about its implementation.

Results

A total of 21% (63/300) of invited medical students responded to

the survey and all completed the survey in its entirety. Demo-

graphic data of the respondents are presented in Table 1; 50.8%
(32/63) of respondents were men and 49.2% (31/63) were

women; 38.1% (24/63) of respondents were in their first year of

medical school, 30.2% (19/63) were in their second year, and

31.7% (20/63) were in their third year; 11.1% (7/63) of respon-

dents had not completed an undergraduate degree prior to starting

medical school, 57.1% (36/63) had a bachelor’s degree, 25.4%
(16/63) had a master’s degree, and 6.3% (4/63) had a PhD.

Interest in Diagnostic Radiology and CBME Among
Medical Students

Survey respondents were asked to indicate their interest in pur-

suing diagnostic radiology as a residency program (Table 2). Of

63 students, 7.9% (5/63) indicated that they were ‘‘committed’’

to pursuing diagnostic radiology, 25.4% (16/63) were ‘‘inter-

ested,’’ 15.9% (10/63) were ‘‘neutral,’’ 30.2% (19/63) were ‘‘not

very interested,’’ and 20.6% (13/63) had ‘‘no interest at all.’’
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In order to gauge students’ understanding of CBME, respon-

dents were asked to indicate the extent to which they agreed

with the statement: ‘‘I understand the learning approach that

CBME seeks to implement’’ (Table 3); 4.8% (3/63) of students

strongly agreed with the statement, 41.3% (26/63) agreed,

25.4% (16/63) were neutral, 27% (17/63) disagreed, and

1.6% (1/63) strongly disagreed.

Perceptions of CBME in a Diagnostic Radiology Residency
Program

Of all, 34.9% (22/63) of students indicated that the imple-

mentation of CBME in a diagnostic radiology residency pro-

gram will factor into their decision-making and/or rank-order

list, while the remaining 65.1% (41/63) of students indicated

that this was not a factor. Students were then asked to indi-

cate whether the implementation of CBME was a positive

change for diagnostic radiology residency programs; 69.8%
(44/63) of students surveyed responded ‘‘yes’’ to this ques-

tion and 30.2% (19/63) responded ‘‘no’’. All but 1 student

(98.4%; 62/63) indicated that breaking down residency train-

ing into measurable milestones and required case exposure

seemed like a positive change.

The introduction of ‘‘mini-fellowships,’’ an opportunity

to gain more in-depth exposure to specific subspecialties

within diagnostic radiology, was deemed to influence the

decision to pursue diagnostic radiology by 77.8% (49/63)

respondents, but not for the remaining 22.2% (14/63). When

asked whether the increased frequency of assessments by

preceptors, allied health-care professionals, and patients

during residency appealed to students, 61.9% (39/63)

responded ‘‘yes’’ and the remaining 38.1% (24/63)

responded ‘‘no.’’ Students were then asked to indicate

whether the intended change to move the RCPSC licensing

examination forward by 1 year positively influenced their

decision to pursue a diagnostic radiology residency; 68.3%
(43/63) of students responded ‘‘yes’’ and 31.7% (20/63) of

students responded ‘‘no.’’

Upon meeting their program requirements, it is expected

that CBME residency programs will afford residents addi-

tional time for scholarly activities. This additional time for

research or other academic activities appealed to 95.2% (60/

63) of survey respondents. Students who responded ‘‘yes’’ to

this question were asked how they would spend the additional

time, with options for ‘‘research,’’ ‘‘extra study time,’’

‘‘teaching/educational activity,’’ and ‘‘other.’’ Responses are

summarized in Figure 1.

In the final section of the survey, 14.3% (9/63) of respon-

dents identified concerns with the implementation of CBME.

In order of decreasing frequency, these concerns were the

increased number of assessments, the potential for CBME to

extend the length of residency, and new challenges with the

administrative organization.

Table 3. Students’ Understanding of Competency-Based Medical
Education.

How Do You Feel About the Following
Statement: I Understand the Learning

Approach That CBME Seeks to Implement.
n (%)

Strongly agree 3 (4.8)
Agree 26 (41.3)
Neutral 16 (25.4)
Disagree 17 (27.0)
Strongly disagree 1 (1.6)

3.3
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60.7

68.9
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Other
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Figure 1. Responses to how students would use additional time for
scholarly activities upon early completion of their program’s
requirements.

Table 1. Demographics of First-, Second-, and Third-Year Medical
Students Completing the Survey.

n (%)

Gender
Male 32 (50.8)
Female 31 (49.2)

Year of medical school
First 24 (38.1)
Second 19 (30.2)
Third 20 (31.7)

Education
No degree 7 (11.1)
Bachelor’s 36 (57.1)
Master’s 16 (25.4)
MBA 0 (0)
PhD 4 (6.3)

Table 2. Interest in Radiology Residency Programs.

How Interested Are You in Pursuing
Radiology as a Residency Program?

n (%)

Committed 5 (7.9)
Interested 16 (25.4)
Neutral 10 (15.9)
Not very interested 19 (30.2)
No interest at all 13 (20.6)
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Interpreting Subgroup Perceptions of Diagnostic
Radiology and CBME

Subgroup analyses revealed variations in the perceptions of

diagnostic radiology programs and the implementation of

CBME. When asked about their interest in pursuing radiology,

70.8% (17/24) of first-year students responded ‘‘no interest at

all’’ or ‘‘not very interested,’’ 12.5% (3/24) responded ‘‘neu-

tral,’’ and 16.7% (4/24) responded ‘‘interested’’ or ‘‘commit-

ted.’’ A trend was observed such that the same groups of

responses were seen in 47.4% (9/19), 15.8% (3/19), and

36.8% (7/19) of second-year students, and in 25% (5/20),

15% (3/20), and 60% (12/20) of third-year students, respec-

tively (Figure 2). Stratifying the responses to this question by

gender revealed that only 25.8% (8/31) of female students

responded ‘‘interested’’ or ‘‘committed,’’ while 46.9% (15/

32) of male students chose the same responses.

Of the students whose interest in diagnostic radiology ran-

ged from ‘‘interested’’ to ‘‘committed,’’ the implementation of

CBME in a diagnostic radiology residency was considered to

be a positive factor for 87% (20/23). In the group with little to

no interest in diagnostic radiology, 51.6% (16/31) provided the

same answer. When respondents were asked whether they

understand the learning approach of CBME, 69% (20/29) of

those who responded ‘‘agree’’ or ‘‘strongly agree’’ went on to

say that the implementation of CBME was a positive change to

diagnostic radiology residency programs. In contrast, of those

who responded ‘‘disagree’’ or ‘‘strongly disagree,’’ 58.8% (10/

17) subsequently agreed that CBME was a positive change.

For students uninterested in pursuing diagnostic radiology

(responded ‘‘no interest at all’’ or ‘‘not very interested’’), 99%
(28/31) did not consider CBME in the program as a factor in their

decision-making. However, when considering the advantages of

CBME, many students in the same group changed their response.

The introduction of ‘‘mini-fellowships’’ and the possibility of a

shorter residency were reported as positive factors in the decisions

of 71.0% (22/31) and 45.2% (14/31) of respondents, respectively.

Discussion

This is the first study to evaluate medical students’ understanding

of CBME and how the implementation of CBME within a diag-

nostic radiology residency program may affect their decision to

pursue this specialty. Of the students who responded to the sur-

vey, we found that 37% had an interest in diagnostic radiology

that ranged from interested to committed. Stratifying the

responses by cohort revealed that interest in diagnostic radiology

increased as students progressed through their medical educa-

tion. The proportion of students who responded ‘‘interested’’ or

‘‘committed’’ grew from 16.7% of first-year students to 60% of

third-year students. This suggests that the increased exposure to

diagnostic radiology that accompanies the progression through

preclerkship and clerkship encourages interest in diagnostic radi-

ology. Indeed, previous work has shown that early exposure to

diagnostic radiology teaching and mentorship enhances student

interest and consideration of diagnostic radiology as a career

choice.9 However, in many medical schools, students have little

opportunity to interact with radiologists and gain diagnostic radi-

ology experience until their clerkship years, by which point they

have often shortlisted other specialties. To address this, many

schools have started to facilitate greater exposure to diagnostic

radiology by introducing core radiology concepts in preclerk-

ship, interest group-led teaching, and mentorship around diag-

nostic radiology as a career and residency applications.10,11

When stratified by gender, 26% of female students reported

an interest that ranged from ‘‘interested’’ to ‘‘committed.’’ This

differed markedly from their male peers, 47% of whom chose

the same responses. This is in agreement with a previous study

by the Association of American Medical Colleges which found

that only 26% of female fourth-year medical students selected

diagnostic radiology as a specialty, and it was ranked eleventh

overall by women, compared to fifth overall by men.12

Overall, we found that 33.3% of respondents agreed that they

understand the CBME learning approach, which did not vary

significantly by year. However, a pattern emerged when survey

responses were stratified by interest in pursuing diagnostic radi-

ology; 69% of students whose response to the statement about

understanding CBME ranged from ‘‘agree’’ to ‘‘strongly agree’’

subsequently agreed that CBME was a positive change for diag-

nostic radiology programs. This proportion decreased to 58.8%
for those who disagreed or strongly disagreed with the state-

ment. Thus, the lack of a formal introduction to CBME leads

students to independently learn about the topic and influences

their perception of how CBME may impact their residency

experience. Here, the lack of familiarity with CBME may have

affected students’ subsequent answers to the survey.

The advent of CBME brings with it a new method of assess-

ment, progression through residency, and opportunities for

developing competency. Indeed, 35% of students indicated that

CBME in a residency program would factor into their decision-

making and/or rank list and 70% indicated it to be a positive

change for diagnostic radiology residency programs. The pro-

portion of students indicating it to be a positive change was even

greater for those who had initially reported an interest in
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Figure 2. Student interest in pursuing radiology as a residency pro-
gram. Neutral or interested includes students who responded ‘‘neu-
tral,’’ ‘‘interested,’’ or ‘‘committed’’; uninterested includes students
who responded ‘‘not very interested’’ or ‘‘no interest at all.’’
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pursuing diagnostic radiology. Thus, this emphasizes the impor-

tance of teaching medical students about CBME early so that

their residency decision is well informed. Almost all students

agreed that breaking down residency into measurable mile-

stones and required case exposure was a positive change, sug-

gesting that more students may view CBME as a positive

change, given accurate information about the learning

approach.

The majority of students surveyed were also in favor of the

opportunity to pursue mini-fellowships throughout residency,

the increased frequency of assessments, and the possibility of

moving the licensing examination forward by up to 1 year. For

those students who were interested in pursuing additional scho-

larly activities throughout residency, the majority favored con-

ducting research, followed closely by extra studying, and then

teaching and educational activities.

Although these results speak favorably of the implementa-

tion of CBME in diagnostic radiology residency programs,

concerns were raised by the survey respondents. These per-

tained mostly to the increased frequency of assessments that

is a hallmark of CBME, the possibility of extending one’s

residency if milestones are not accomplished in the intended

time frame, and the additional administrative burden that

accompanies a more assessment-intensive program. Although

these concerns were repeated by a number of respondents, it is

possible that addressing misconceptions about CBME could

clarify many of these concerns.

The perceptions of CBME highlighted by medical students

in this study echo the limited research done on this topic in the

past.13 Using several metrics to gauge perceptions and attitudes,

this survey demonstrates that medical students have a positive

perception of CBME and its impact on diagnostic radiology

residency programs. However, room exists for formal education

to be introduced at an early stage in medical school in order to

outline the structure of CBME and its components. Introducing

this early would have the advantage of shaping students’ per-

ceptions of CBME. For example, reframing the changes to

assessment as more frequent opportunities for feedback may

encourage students to perceive them as opportunities to improve

their own skills. For interested students, more specialty-specific

guidance should be offered to understand how CBME is inte-

grated into their specialty of choice. As this survey demon-

strates, this has the potential to markedly influence students’

residency choices and, ultimately, their career path. Indeed, for

students who indicated that they had little to no interest in

diagnostic radiology, the possibility of pursuing mini-

fellowships was still considered to be positive factors in many

students’ decision-making. This highlights the important role

that medical education has in guiding students’ understanding

of CBME and residency, since this will ultimately be a crucial

factor in their perceptions of different programs.

There are multiple limitations to our study. The survey was

distributed to medical students at one school. The school’s

affiliation with a large, tertiary care center and the teaching

of diagnostic radiology throughout the preclerkship and clerk-

ship curricula may influence students’ perceptions of

diagnostic radiology and their understanding of CBME. The

survey response rate was also low (21%), so it does not capture

the attitudes of all medical students at this school. It would be

interesting to note any changes in perception, if a presurvey

CBME tutorial was provided to the medical students. Further

work in this area would benefit from surveying a larger number

of medical students as well as medical students at a larger

number of Canadian medical schools, to further evaluate the

perceptions that accompany the transition to CBME.

Conclusions

This study demonstrates that medical students largely have

positive perceptions of CBME being incorporated into diagnos-

tic radiology residency programs in Canada. Competency-

based medical education may draw increased interest for

medical students to pursue diagnostic radiology, which is attri-

butable to its integrated learning approach and clarity in

required milestones for each respective postgraduate year. Our

findings suggest that medical students would likely benefit

from an early introduction of CBME teaching model to under-

stand its application in diagnostic radiology training.

Appendix A

Question 1

What year of medical school are you in?

� First year

� Second year

� Third year

Question 2

What is your gender?

� Female

� Male

� Other

Question 3

What is the highest degree that you’ve obtained prior to med-

ical school?

� No degree

� Bachelor’s

� Master’s

� MBA

� PhD

Question 4

How interested are you in pursuing radiology as a residency

program?

� No interest at all

� Not very interested

� Neutral

� Interested

� Committed

Yang et al 5



Question 5

How do you feel about the following statement: I understand

the learning approach that CBME seeks to implement.

� Strongly disagree

� Disagree

� Neutral

� Agree

� Strongly agree

Question 6

Does CBME in a radiology residency factor into your decision-

making/rank list?

� Yes

� No

Question 7

Does the implementation of CBME factor positively for a radi-

ology residency?

� Yes

� No

Question 8

Does the idea of breaking down residency training into mea-

surable milestones and required case exposure seem like a

positive change (eg, a PGY-2 resident must be able to identify

pneumonia on a chest X-ray)?

� Yes

� No

Question 9

CBME may introduce ‘‘mini-fellowships,’’ an opportunity for

you to gain more in-depth exposure to specific subspecialties

within radiology. Would this opportunity influence your

decision?

� Yes

� No

Question 10

CBME may increase the frequency of assessment by precep-

tors, allied health-care professionals, and/or patients during the

residency training. Does this appeal to you?

� Yes

� No

Question 11

Moving up the Royal College licensing examination by

approximately 1 year is a goal of CBME. Is this a factor that

positively influences your decision to go into a CBME radiol-

ogy program?

� Yes

� No

Question 12

Does the idea of extra time for research or other academic

activities (upon meeting CBME requirements ahead of time)

appeal to you?

� Yes

� No

Question 13

If you answered yes to the above question, how would you like

to use this time? Check all that apply.

� Research activities

� Extra study time

� Teaching/educational activity

� Other

Question 14

Do you have any concerns about implementing CBME into

radiology residency training? (Free text)
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