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Abstract

The objective of our study was to scrutinize the learning experiences of Korean neurology

residents, with an emphasis on the implications of the novel competency-based curriculum

implemented in 2021. We hypothesized that this revised curriculum could modulate resi-

dents’ cognitive conduct, primarily the manifestation of overconfidence, in distinctive ways

across different stages of training. Our investigative framework was three-fold. Initially, we

began with a qualitative inquiry involving in-depth interviews with a purposively selected

cohort of eight residents from four training sites. This approach facilitated comprehensive

insight into their perceptions of their competence and confidence across the continuum of a

four-year residency program. Subsequently, we incorporated the K-NEPA13 assessment

instrument, administered to the residents and their overseeing supervisors. This stage

aimed to dissect potential cognitive biases, particularly overconfidence and consistency,

within the resident population. The final study involved a comprehensive survey adminis-

tered to a group of 97 Korean neurology residents, allowing us to consolidate and validate

our preceding findings. Our findings revealed that junior residents portrayed heightened

confidence in their clinical capabilities compared to their senior peers. Intriguingly, junior res-

idents also displayed a stronger inclination towards reevaluating their clinical judgments, a

behavior we hypothesize is stimulated by the recently introduced competency-based curric-

ulum. We identified cognitive divergence between junior and senior residents, with the latter

group favoring more consistent and linear cause-and-effect reasoning, while the former

demonstrated receptiveness to introspection and reconsideration. We speculate this adapt-

ability might be engendered by the supervisor assignment protocol intrinsic to the new cur-

riculum. Our study highlights the essentiality of incorporating cognitive behaviors when

devising medical education strategies. Acknowledging and addressing these diverse
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cognitive biases, and instilling a spirit of adaptability, can nurture a culture that persists in

continuous learning and self-reflection among trainee doctors.

Introduction

Against the backdrop of the World Health Organization’s urgent call for transformation in

healthcare education [1] due to anticipated workforce shortages, competency-based education

(CBE) has emerged as one of the prominent paradigms in the reconfiguration of resident edu-

cation systems. This shift moves from traditional time-based models towards a framework that

prioritizes demonstrated competency [2, 3]. Our study contributes significantly to this field by

providing an in-depth evaluation of the Competency-Based Medical Education (CBME) pro-

gram recently applied to Korean neurology residents.

Our research thus bridges the gap between theory and practice in resident education by

assessing how theoretical constructs, such as competency development and the associated

learning processes, translate into real-world settings. More important, we investigate the rela-

tionship between self-assessed competence and actual performance, a critical aspect of CBE

that directly impacts patient care.

In this regard, a key theoretical construct to our study is ’pretense-competence,’ where resi-

dents might overestimate their own abilities due to fragmented or incomplete training [4–6].

Recent studies have thus highlighted the importance of supervisors intervening when trainee

doctors exhibit pretense-competence [6–10]. By being aware of the level of residents’ confi-

dence, supervisors are better equipped to make informed guidance and give residents a certain

level of autonomy they need to perform in clinical contexts. Similar but a rather differing

nuance, Canady and Larzo [11] claimed that overconfidence made more problematic engage-

ment in clinician’s health behaviors whilst not realizing this deficit [12–14]. By exploring this,

our study adds depth to the impact on clinical competency in the context of CBME, where we

can highlight the theoretical foundations of CBME and their practical insights to enhance

training quality and effectiveness.

While our focus is on the Korean neurology resident training program, the insights gained

from our study also have profound implications for medical education globally [15, 16]. Our

exploration of the CBME model applied in the Korean context offers lessons and provides evi-

dence-based recommendations for countries considering a similar shift in their resident edu-

cation programs. As such, our research contributes to the broader literature on effective

education strategies for healthcare professionals worldwide.

However, note that our study navigates the complex terrain of CBME without a direct com-

parison to the previous curriculum, which is impossible to implement in the residents’ con-

tinuing education practically. Instead, we explore how the Korean CBME model has affected

resident learning experiences. This nuanced understanding contributes to a broader discourse

on the refinement of medical education strategies, aiming to optimize these outcomes.

Methods

Design

To empirically examine residents’ competency (within the purview of CBME), one ideally

needs to test real clinical decisions and activities with a fully controlled or semi-experimental

approach. However, there are few articles in the medical education literature in which numer-

ous trainee doctors are randomly assigned for comparison purposes [17, 18]. Practically, it is
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not possible for the patient’s safety. Instead, this article intertwines three studies that compare

the perceptions of competence between junior and senior neurology residents in Korea. The

junior residents, comprising first and second-year residents, have undergone comprehensive

training through the new CBME curriculum, whereas the senior residents have received train-

ing based on both the old and new curricula.

• Study 1: Eight trainee doctors (four junior and four senior) were individually interviewed for

around two hours and asked to reflect on their clinical responsibilities and decision-making,

including some failure cases.

• Study 2: A total of eight supervisors and 44 residents from five university hospitals (HU,

KKU, KU, IU, and CNNU in Korea) evaluated the residents’ competence level on

K-NEPA13 (Korean Neurologist’s Entrustable Professional Activities 13, see S1 Appendix).

The study was designed to compare the residents’ self-evaluation of their clinical competence

to the supervisors’ evaluation.

• Study 3: A survey of 97 residents was conducted to see how the new competence curriculum

in the resident training changed the trainee doctor’s mindset (such as preparedness, compe-

tencies for independence, and thinking style, see S2 Appendix).

The studies were approved and secured by the human research ethics committee of Han-

yang University, South Korea (Research ethics GURI 2022-08-023-001) and adhered to the

tenets of the Declaration of Helsinki.

Sampling strategy, setting, and data collection

Given the potentially sensitive nature of the research questions, the first study conducted in-

depth interviews individually, for around two hours. To ease in and build rapport, the inter-

view protocol began with questions about learning from recent patient care, where they found

it challenging to tell the appropriate clinical decisions. After asking about their personally diffi-

cult experiences of the recent patient cases, we asked about their plausible decision-making

process and what responsibilities they had addressed. The recorded interview conversations

were reviewed by the medical authors of this article to itemize their clinical responsibilities

and decision-making process. We pilot-tested this interview protocol with two residents who

did not participate in the first study.

For the first interview study, we conducted in-depth individual interviews lasting around

two hours, recognizing the sensitive nature of the research questions. The choice to start with

interviews was guided by our aim to gather rich, contextual data about neurology residents’

personal experiences and decision-making processes. These narratives are vital to appreciating

the complex dynamics of competence and confidence within a clinical setting. Eleven neurol-

ogy residents from three resident training hospitals (HU, KKU, KU) in Seoul were recruited,

utilizing a combined purposeful and convenient selection strategy. We prioritized interviewing

senior trainee doctors (third and fourth-year residents) because their experiences span both

the old and new curricula, providing valuable insights into the impact of the curricular shift on

competence and decision-making. The interviews were carried out by RYU (a non-medical

author of this article), who did not know all the interview participants before the interview and

had no hierarchical relationship with the residents to avoid any professional conflict. Potential

participants were personally invited through messages or in-person requests to participate vol-

untarily in the interview. RYU.Y, another non-medical author of this article, briefly introduced

the study, explaining the data to be collected and the interview process. All eleven invited indi-

viduals willingly agreed to participate and provided informed written consent. However, three
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out of the eleven participants had to drop out due to unforeseen emergency calls during the

interview. The interviews were video-recorded and transcribed verbatim (RYU. Y carried out

this with the support of a Speech-to-Text application) with identifying details anonymised. All

interviews were conducted in Korean. The interview occurred from November 13th to

November 27th, 2022. The data were subsequently reviewed and analyzed for research pur-

poses between November 28th, 2022, and December 18th, 2022.

The second study employed a cross-sectional design to compare the neurology residents’

self-assessment with the evaluations their supervisors provided regarding the clinical tasks

they performed. The study included a total of 44 neurology residents and eight supervisors

from five resident education hospitals in Korea. Within the purview of our study, around 14

per cent (44 out of a total of 320 neurology residents in Korea) would be representative to con-

trast neurology residents’ self-assessments against evaluations provided by their supervisors.

To assess their competencies, the residents were requested to complete the K-NEPA13 (Korea

Neurologist’s Entrustable Professional Activities 13), a self-assessment tool that measures their

proficiency in thirteen clinical tasks (please refer to S1 Appendix). It is important to note that

one of the competencies, specifically Question 10 in S1 Appendix, applied only to senior resi-

dents. The supervisors were also tasked with completing the corresponding K-NEPA13 for

each resident they supervised. In cases where multiple supervisors were involved, their evalua-

tions were averaged to facilitate further analysis. RYU.Y (non-medical author) complied with

the data to be blinded for further analysis. RYU (non-medical author) had the subsequent

analysis on the compiled data. All individuals (residents and supervisors) who participated in

the assessment process agreed to participate and provided informed written consent before

data collection. The self-assessment data from the residents were voluntarily collected during

the first two weeks of February 2023, immediately following the Neurology specialty examina-

tion held on February 1st, 2023. The evaluations of the residents by their supervisors were also

conducted within the initial two weeks of February 2023. The two datasets were reviewed in

the third week of February 2023 to ensure their completeness and confirmed for further

analysis.

Finally, the third study intended to corroborate and extend the findings from the first two

studies, using a survey administered across multiple resident training sites in Korea. Here, the

sample of 97 neurology residents (from a pool of 320 registered in the National Neurology Res-

idents division) was chosen to capture a wider range of resident experiences and enhance our

findings’ generalizability. The mixture of junior and senior residents (1st– 17, 2nd– 23, 3rd–

27, and 4th– 30) further allowed for an exploration of differing perspectives based on their

respective stages in the residency program. Before beginning the survey, all participants agreed

to provide their responses, a commitment formalized by a written consent form included at

the start of the online survey. They were also informed of their freedom to withdraw from the

study at any point if they chose to. The survey was conducted from March 1st to March 14th,

2023, spanning two weeks. The data were accessed on March 16th for research purposes.

Although the three studies were performed in sequence, the presentation of the studies

does not follow a specific order for an easier readership. That is, we are not intentionally sepa-

rating each analysis (interview, self-assessment, and survey), otherwise arranging them to

effectively represent the findings.

Data analysis

The interview data underwent an iterative and collaborative analysis process. Initially, RYU

reviewed all anonymized transcripts and developed preliminary codes. Through regular meet-

ings, four researchers (RYU, OH, KIM and CHOI) engaged in discussions, examining the
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transcripts and the initial code list. The analysis with the code primarily focused on the resi-

dents’ clinical competencies and responsibilities, exploring how their competence influenced

their decision-making in their clinical responsibilities.

The assessment data on K-NEPA13 (see S1 Appendix) from both supervisors (8) and resi-

dents (44) in the five resident training university hospitals (HU, KKU, KU, IU, and CNNU)

were directly compared on the simple linear regression (ideally, the supervisor evaluation and

the resident evaluation are the same or perfectly aligned). Additionally, inter-rater reliability

was assessed when supervisors provided different evaluations for the same residents. The

mean scores of the supervisors’ evaluations were then employed for further analysis.

The survey questionnaire (see S2 Appendix) used in the third study was primarily derived

from the codes developed in the first study, with additional considerations based on the insights

gained from the second study regarding the challenges and issues of the new competency-based

training. A total of 97 anonymized responses were gathered from various university training

sites to ensure diversity. To validate and strengthen the understanding from the previous two

studies, suitable statistical tests were employed depending on the nature of the questions.

Note that the funder (Korea Health Industry Development Institute, The Ministry of Health

& Welfare, Republic of Korea) had no role in study design, data collection and analysis, the

decision to publish, or the preparation of the manuscript.

Results

Our analyses revealed three key findings. Firstly, junior residents who have been exclusively

educated through the new CBME curriculum recognized the significance of having their clini-

cal decisions validated by supervisors. However, this counterintuitively resulted in a perceived

overestimation of their professional competencies, which would be accompanied by overconfi-

dence. It is important to acknowledge that these findings are based on cross-sectional data,

and no causal relationship can be established to directly attribute these interpretations to the

new competency curriculum. Nonetheless, it is evident that the new curriculum in Korea still

needs to fully meet the objectives set by the global competency movement.

Conversely, senior residents demonstrated a relatively weak confidence in their clinical

tasks. This can be attributed to the complex and heavier nature of their clinical responsibilities

and the increased autonomy in decision-making without constant supervisor involvement.

While this lack of enhanced competence is understandable, there is a concern if it underesti-

mates their capabilities. Interestingly, the senior residents also tended to maintain consistency

in their decision-making process, as evidenced by their reluctance to actively seek out informa-

tion that challenges their existing beliefs. This inclination towards consistency hampers their

motivation for critical rethinking.

Residents’ core competencies for future career development vary based on their specific

career paths. Our last finding indicated a shift in the emphasis on core competencies, such as

clinical decision-making and ethical concerns, as residents progress through their years of resi-

dency. In the first two years, residents prioritize acquiring clinical knowledge, while in the lat-

ter two years, there is a noticeable shift towards placing greater importance on ethical

concerns and collaboration with peers, ranking them higher. This evolving perception of com-

petencies highlights the need for a comprehensive and adaptable competency program to meet

changing demands and practice settings. The lack of comprehensive competence training

poses challenges for residents in developing the necessary skills to become independent spe-

cialists in the future. Therefore, addressing overconfidence, consistency bias, and aligning with

career development demands should be focal points in the future competency-based education

program.
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Overconfidence in junior residents: The ‘Dunning-Kruger’ effect

The Dunning-Kruger effect is a cognitive bias that can have significant implications for early

career development [19]. This bias occurs when individuals with limited ability or knowledge

overestimate their competence. This overestimation can lead to errors and mistakes, particu-

larly in tasks or responsibilities that require a certain level of expertise. For instance, a new

employee may mistakenly believe they can complete a task without realizing their limitations,

which can result in problems or subpar performance. Additionally, individuals influenced by

the Dunning-Kruger effect may struggle to recognize their own weaknesses and may be reluc-

tant to seek assistance when necessary. While it is important not to automatically assume the

presence of the Dunning-Kruger effect in all training contexts, exploring its potential influence

within the newly implemented competency-based curriculum for the neurology resident train-

ing in Korea is relevant. This examination will shed light on whether the new competency cur-

riculum inadvertently promotes or mitigates the impact of this cognitive bias.

To examine any Dunning-Kruger effect among our residents, a total of 44 participants (20

junior residents and 24 senior residents) from five university hospitals (HU, KKU, KU, IU,

and CNNU) completed self-assessments using the K-NEPA 13 (Korean Neurologist’s Entrus-

table Professional Activities 13, see S1 Appendix) tool. At the same time, their eight supervisors

were also asked to provide their own evaluations. For some residents, more than one supervi-

sor assessed, the interrater reliability Kappa value was then calculated (0.83), indicating a rela-

tively high level of consistency in the evaluations provided by the supervisors.

Fig 1 illustrates that junior residents tend to exhibit a stronger inclination towards the bet-

ter-than-average effect in all competencies, although to varying degrees (particularly overesti-

mating understanding care system and independence). On the other hand, senior residents

demonstrated an underestimation effect, particularly in communication with patients and col-

laboration with peers. It is important to note that first and second-year residents received

Fig 1. The difference between self-evaluation vs supervisor evaluation on the six competencies (Collaboration with peers, understanding care system,

community support, clinical knowledge, communication skills, and independence, refer to S1 Appendix): + means overestimation,—for

underestimation.

https://doi.org/10.1371/journal.pone.0290503.g001
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exclusive training through the CBME curriculum, while senior residents experienced a mix of

the old and new curricula. The junior residents’ exclusive training with designated supervisors

may have influenced their perception of clinical work-based training, although caution is nec-

essary as it may lead to an inflated perception of independence. In contrast, senior residents,

engaged in more independent decision-making and complex clinical responsibilities (includ-

ing supervising junior residents), exhibited an underestimation effect, potentially due to the

lack of full supervisor support. These differing self-evaluations of competencies highlight the

urgent need for a more dynamic supervisor intervention strategy, taking into account the spe-

cific competencies that are overestimated or underestimated.

We detailed these findings in Fig 2. Generally, as residents gain more experience, their com-

petencies tend to improve. This is evident in the face values of the six competencies, which are

consistently higher for senior residents compared to junior residents. However, it is important

to highlight that junior residents tend to exhibit a higher degree of overconfidence when com-

pared to the evaluations provided by supervisors. These findings offer valuable insights into

the new competency-based program and its potential for future reforms. While the exclusive

competency training showed promise in shaping positive confidence among junior residents,

it is essential to maintain a balance and ensure that they do not overestimate their abilities (or

underestimate for senior residents). This is particularly crucial in clinical knowledge, which

significantly impacts patient safety. Additionally, the findings suggest the need for the

reformed curriculum to align more closely with competencies such as understanding the care

system and fostering independence, where the sample distributions exhibit wider variation. By

addressing these competency areas, the competency program can be refined to better cater to

the training needs of residents and enhance their overall competence in a broader range of

areas.

The interview data indicates a tendency to confuse confidence with

competence

The findings discussed above were further corroborated by the interview data. The senior resi-

dents generally presented their clinical competence as common and potentially appreciated,

with one resident stating,

"I think in those patient cares and realistic training experiences are vital to our education. So,

I think I come to know more on what I have to learn and what I don’t know, otherwise, it
would make everything harder, and we would not be able to improve" (Senior Resident 4).

Senior residents expressed a common theme of fearing mistakes, as evidenced by the

quotes from Senior Residents 1 and 2. They acknowledged the importance of clinical experi-

ences but felt significant pressure to avoid errors. This fear may impact their perception of

competencies, particularly independence, as they may be inclined to choose safer and more

conventional decisions. However, as previously mentioned, providing adequate supervision

and feedback can help alleviate this concern and enhance residents’ confidence and

competence.

“I think clinical workplace experience will take us much further and bring a lot of learning
benefits. But when I think I had mistakes I am terrified, so not to do it again is my first priority
(. . .) In recent, I had to make a decision about either psychogenic nonepileptic seizures or
symptomatic ones on the EEG reading. . . it was hard to clear-cut on the reading, so I did take
a more conservative approach” (Senior Resident 2)
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“I think it’s good. I have learnt a lot of things in the hospital, and my supervisor allows me to
do this by myself, but it is always stressful not to make any mistakes. It is my privilege, but
whether I can do this on my own is still not sure. (. . .) sometimes, it is much easier because I

Fig 2. Competencies (cyan–junior 1st year; blue–junior 2nd year; green–senior 3rd year; yellow– 4th year): The data point above the dotted line means

overconfidence.

https://doi.org/10.1371/journal.pone.0290503.g002
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have seen this before, and such patient cases seem much more common, so I can easily do
something on these patients (. . .) (hmm) if (there are) some rare cases, I need to look at some
internet before asking it to the supervisors. I am somewhat worried if they judge me on this.”
(Senior Resident 1)

In contrast, the junior resident seems more conviction in their competence-based learning,

and more frequent interventions from the supervisors is thus necessary.

“I always feel the weight of responsibility on my shoulders when making clinical decisions,
especially when it’s a complex case. I acknowledge that I have gained a significant amount of
knowledge and skills during my training from the supervisor, but I still worry about missing
something important or overlooking crucial factors. It’s a constant battle between feeling con-
fident in my abilities and being aware of my limitations. My initial decisions would be often
more incorrect. There are instances where I need to engage in critical rethinking. I must reas-
sess and adapt my initial plans. But it is too overwhelming and asks more of the supervisor.”
(Junior Resident 4)

These came with difficult emotional responses. Senior residents shared that they felt “bad,

guilty, angry and . . . shame” (Senior Resident 1), “disappointed” (Senior Resident 4), “anx-

ious” (Senior Resident 2), and “horrible” (Senior Resident 1), when it came to know they were

wrong. This can be attributed in part to their increased autonomy in decision-making, which

makes them more susceptible to experiencing remorseful feelings when their decisions result

in negative patient outcomes. Consequently, this leads to diminished confidence in their actual

competencies. Many senior residents shared stories of self-blame and shame regarding their

past mistakes. As expressed by Senior Resident 2, “The way to overcome this unpleasant feel-

ing is to be perfect and just work tirelessly” (Senior Resident 2). Consequently, this mindset

contributes to their underestimation of their competence. Senior Resident 3 vividly illustrates

this perspective.

“I know that carefully reviewing patients’ medical histories and tests, and need to second opin-
ions from supervisors. I also recognize the significance of continuous self-reflection to identify
areas where I can enhance my knowledge, skills, and approaches to patient care(. . .). How-
ever, I am the most senior resident here, so I am also responsible for supervising junior resi-
dents, which necessitates me being more knowledgeable of what I am thinking.” (Senior

Resident 3)

The survey data shows the need for reform of the current competency

program

Based on the results obtained from both selective interviews and the cross-sectional study on

K-NEPA13 for self-assessments, it was evident that the implementation of the competency

curriculum in our residency program has had an impact, highlighting an urgent need for spe-

cific adjustments. To gain further insights into residents’ perceptions of the new competence

curriculum, a survey was conducted among 97 neurology residents, representing a response

rate of 36% out of the total registered 320 neurology residents in Korea.

Participants were prompted to rank (from the most important to least) the core competen-

cies they considered crucial for attaining independence as neurology specialists. These core

competencies were aligned with the reflections of the Korean Neurological Association’s dis-

cussions in 2022, and the medical authors of this article actively participated in ensuring the

PLOS ONE Residents need competence not confidence

PLOS ONE | https://doi.org/10.1371/journal.pone.0290503 October 5, 2023 9 / 19

https://doi.org/10.1371/journal.pone.0290503


inclusion of these competencies for neurological specialists. Notably, ethical concerns, as a

component of professionalism, reflect the commitment to promoting the health and well-

being of individuals and society through ethical practices, profession-led regulations, and high

standards of personal behavior and clinical practice. These specific competencies identified

from the codes in the interview data are considered for reforming the current competence cur-

riculum, serving as the foundational framework for the future residency training program.

The data presented in Fig 3 highlight a shift in the emphasis on the two core competencies

(i.e., clinical decision-making and ethical concerns) among the residents based on their year of

residency. It indicates that in the initial two years, residents prioritize acquiring clinical knowl-

edge more. However, in the latter two years, there is a notable shift towards placing greater

importance (i.e., lower rank) on ethical concerns and collaboration with peers. This observa-

tion aligns with our previous discussions regarding the residents’ evolving perception of com-

petencies throughout their training, highlighting the need for a comprehensive and adaptable

competency program. Of particular interest is the growing emphasis on ethical concerns for

final-year residents. This is also supported by an interview conducted with a fourth-year resi-

dent, who shared their perspective on the importance of addressing chronic conditions in her

future practice:

“As I prepare to establish my own clinic in the community, I anticipate encountering a differ-
ent patient population compared to the more critical and urgent cases I have encountered at
the university hospital. Therefore, I believe it is crucial to enhance my residency training in
areas that pertain to addressing the needs of community-based patients and managing
chronic conditions.” (Senior Resident 2)

This interview highlights the need to adapt the competency program to meet the changing

demands and practice settings that residents will encounter upon graduation. This lack of

comprehensive competence training poses potential challenges for residents in developing the

necessary skills for their future career development. Second-year residents also require profi-

ciency in communication with patients as their primary responsibilities involve caring for in-

hospital patients. On the other hand, the third-year residents need to focus on collaboration

with their peers, as their clinical responsibilities ask for more competencies that can serve the

emergency care setting. These specific demands underscore the significance of providing

Fig 3. Ranked core competence: Mean ranks (s.d).

https://doi.org/10.1371/journal.pone.0290503.g003
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residents with the essential skills and knowledge to deliver comprehensive care in diverse

healthcare settings.

Fig 4 presents the contrasting learning experiences of junior and senior residents in acquir-

ing core competencies as assessed by the survey items. The results indicate that junior resi-

dents, who exclusively underwent the new residency program and had designated supervisors,

primarily relied on their supervisors’ guidance to acquire core competencies not covered in

the old curriculum. In contrast, senior residents predominantly learned these competencies

from their fellow senior residents rather than relying on their supervisors. These findings par-

tially confirm the effects of the new residency program, particularly in introducing designated

supervisors to facilitate the acquisition of relevant competencies.

Four survey items (Table 1) were used to evaluate residents’ self-perceived readiness in han-

dling complex clinical scenarios that require the application of core competencies. Consider-

ing the previous discussion on K-NEPA13, the responses to these survey questions also

suggested that the core competencies of junior residents were generally comparable to those of

senior residents, which implies some level of overconfidence, indicating an urgent need for

further alignment in the future residency program. The results of independent sampled t-tests

did not reveal any significant differences between the two groups.

Consistent bias: Insights for intervening in resident learning process

Building upon the findings of our previous cross-sectional study, we have uncovered that com-

petence and confidence do not exhibit a straightforward linear relationship. This discovery

raises concerns regarding the potential impact of overconfidence within the new residency

competence program and underscores the need for reform. In our quest to delve deeper into

this issue, we turn our attention to a cognitive bias known as consistency bias. This bias mani-

fests as favoring information that aligns with existing beliefs or attitudes. It is a common

Fig 4. Core competence learning: What shapes the emphasis? Junior residents (left) Senior residents (right).

https://doi.org/10.1371/journal.pone.0290503.g004

Table 1. The perceived level of preparedness mean (s.d).

Junior residents Senior residents sig

Clinical decision-making 3.81 (1.28) 4.52 (0.98) n.s

Communication with patients/ caregivers 3.72 (1.32) 4.64 (1.23)

Collaboration with peers 3.99 (0.64) 4.28 (1.21)

Ethical concerns 3.83 (1.23) 4.63 (0.99)

https://doi.org/10.1371/journal.pone.0290503.t001
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phenomenon observed among experts who frequently engage in similar tasks, as their percep-

tion of consistency can bolster their expertise [20]. That said, clinical expertise development

has heavily relied on linear cause-and-effect thinking, which assumes a direct and consistent

relationship between a cause and its effect. However, this linear approach may prove inade-

quate or even misleading in many medical conditions often involving multiple interacting fac-

tors. Consequently, effective medical reasoning critical in the residency education program

necessitates rethinking and flexible reasoning against a simple cause-and-effect linear thinking

[21]. The following interview data vividly illustrate this:

“I’ve learned to think more critically about cause and effect when making clinical decisions. I
take into account all the possible factors that could be contributing to a patient’s condition
and consider the potential consequences of my decisions. . . But also I am to be humble enough
to seek input from my supervisors and senior residents and consult the latest research” (Junior

Resident 2)

“(. . .) There were many different factors to consider, and it wasn’t always clear which one was
the most important. For example, I recently had an emergent patient who presented with
symptoms that could be attributed to either a stroke or a seizure. I wasn’t sure which one it
was, so I consulted with my supervisor, who helped me think through the different possibilities
and come up with a plan.” (Junior Resident 1)

“I was assigned to a patient who presented with sudden-onset severe headache and confusion.

I suspected a subarachnoid hemorrhage and started the appropriate treatment. However, as
the patient’s condition worsened despite treatment, I began to re-evaluate my initial diagnosis
and management plan. At the same time, I consulted with my supervisor and we discussed
other possible causes, such as cerebral venous thrombosis or encephalitis. We together adjusted
the treatment plan accordingly and the patient eventually stabilized.” (Junior Resident 4)

In contrast, senior residents may establish more confident cause-and-effect relationships

due to their significantly higher experiences:

“I tend to think in a more simplistic cause-and-effect manner when it comes to patient care. I
focus on identifying the real problem and then finding a quick and most effective solution,

rather than considering all the potential factors and complexities that could be involved.”

(Senior Resident 4)

“When I encounter a patient with symptoms that fit a specific neurological pattern, I can
quickly diagnose and treat them. For example, I recently saw a patient with sudden onset of
severe headache, nausea, and vomiting, which made me think of subarachnoid hemorrhage. I
ordered a CT scan and lumbar puncture, which confirmed my suspicion. I was able to provide
prompt treatment and transfer the patient to the neurosurgery department. Similarly, when I
see a patient with sudden onset of weakness on one side of the body, I immediately suspect a
stroke and order a brain MRI. My strong cause-and-effect reasoning enables me to make
quick and accurate diagnoses, which is essential in the fast-paced environment of a hospital.”
(Senior Resident 2)

Supervisors motivate rethinking: The interview data

Overcoming this consistency bias commonly observed in the experts is difficult; however, we

can employ some teaching strategies to mitigate its impact. One effective approach is to culti-

vate awareness of the bias and actively remain open to new information, even if it contradicts
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preexisting beliefs [22]. This openness allows for a more balanced and objective evaluation of

evidence. The focus of this section is that if residents can be aware of their consistency bias

towards linear cause-and-effect reasoning, or the supervisors can detect this bias; they can take

steps to address it with appropriate educational strategies.

Our residents recognized feedback from supervisors on their clinical decision-making as a

crucial supervisory strategy. One senior resident suggested: “I think it happens all the time. I
think, actually, it’s vital (Senior Resident 1),” whereas another resident explained that “I had
time pressure to call appropriate treatment decisions that I was not allowed to get feedback from
supervisors” (Senior Resident 4).

However, the residents who were allowed to rethink struggled to cope with the iteratively

long thinking process; for instance, they needed to figure out when to stop rethinking.

“When it comes to treating patients, there is no simpler process. Take reducing pain, for exam-
ple. It looks simple, but in reality, there are numerous factors to consider, and it’s not always
clear when to stop rethinking or overthinking. I want to make sure we’re making the right
decision, but there’s always that feeling of doubt”. (Junior Resident 2)

"I don’t really have that problem anymore. I’ve seen so many cases over the years that I usually
know what to do right away. I don’t need to keep rethinking things." (Senior Resident 4)

Although they offered many personal examples of needy rethinking, senior residents, in

particular, did not explicitly reveal that they communicated openly about it with supervisors.

Interestingly, the junior residents who have been exposed to the new residency program (i.e.,

designated supervisor) had more easily talked to their supervisors.

“I’ve been practicing for years, and I’ve seen it all. I trust my gut instinct and my experience. I
don’t need to second guess myself every time I make a decision. Take stroke patients for exam-
ple. I’ve seen so many cases that I know exactly what to do, and I don’t need to waste time
rethinking my approach. Of course, I often consult with my colleagues for more complex cases,
but for the most part, I’m confident in my ability to make the right call.” (Senior Resident 2)

“if (there are) some rare cases, I need to look at some internet before asking it to the supervi-
sors. I am somewhat worried if they judge me on this.” (Senior Resident 1)

“I am lucky to have a fully dedicated supervisor who strongly encourages me to adopt a mind-
set of trying to find other alternatives. She told me that neurological disorders are complex
and multi-faceted, requiring a more flexible and nuanced approach. For instance, when treat-
ing a patient with a seizure disorder, it’s important to consider not only the patient’s medical
history and current symptoms, but also any potential triggers, such as stress or sleep depriva-
tion, that may be contributing to their seizures.” (Junior Resident 1)

Our data found numerous instances where junior residents reported receiving guidance

from their supervisors emphasizing the importance of rethinking or updating their beliefs,

even in time-pressured situations. Without such communication, trainees were left to inde-

pendently interpret the symptoms. Notably, senior residents appeared to receive less frequent

communication of this nature within their current educational strategy.

Resident education needs a dynamic approach: The survey data

To validate the findings from the interview data and gain a broader perspective on a reformed

future residency program, a survey was conducted among 97 neurology residents in Korea.
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The survey aimed to explore the residents’ clinical decision-making process and whether it

challenges their initial beliefs. The survey included a specific question asking residents about

their inclination towards aligning with their initial decision or seeking alternative perspectives

when making clinical decisions. Fig 5 presents the distribution of responses, revealing that

47% of senior residents preferred aligning with their initial decision, while only 21% shared

the same sentiment.

Although this data represents the residents’ retrospective views on their decision-making

process, it provides valuable insights. The substantial proportion of senior residents who did

not seek second opinions suggests that consistency in their thought process is more welcomed

and reinforced than being challenged. It can partly arise from their extensive clinical experi-

ences and partly from their heavy clinical responsibilities. These interpretations highlight the

importance of implementing a more balanced and dynamic education strategy that considers

reducing the clinical responsibilities of senior residents. It is crucial to note that the survey cap-

tures residents’ self-reported tendencies and does not directly assess their actual decision-mak-

ing behavior. These survey findings, otherwise, underscore the need for a dynamic teaching

strategy that encourages residents to explore alternative perspectives, challenge their initial

beliefs, and cultivate a more flexible and adaptive approach to clinical decision-making.

While the response to the survey question alone provides valuable insights, it is important

to acknowledge that it does not definitively establish the presence of consistency bias among

senior residents. To gain a deeper understanding, an additional survey question was included

to explore the reasons behind their inclination to either reconsider or maintain their initial

decision-making approach. Fig 6 illustrates the responses to this question, shedding light on

the residents’ perspectives. A substantial number of senior residents expressed a preference for

maintaining their usual approach, indicating a tendency towards adhering to established pat-

terns of decision-making. Notably, approximately half of the senior residents reported that

they continued to make decisions in the same manner as they have always done. In contrast, a

significant portion of junior trainees (around a quarter) voiced concerns about overthinking,

suggesting a potential hesitancy to critically reassess their initial decisions. These differing atti-

tudes towards rethinking and overthinking highlight the need for a nuanced and dynamic edu-

cational strategy that addresses the challenges senior and junior residents face.

Fig 5. The survey question on consistency bias: The senior residents trust more their initial decisions.

https://doi.org/10.1371/journal.pone.0290503.g005
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Our findings underscored the need for dynamic educational strategies to encourage critical

thinking and foster a culture of openness to alternative viewpoints in clinical decision-making

processes.

Discussion

In general, confidence goes hand in hand with competence. However, our important finding

was that the junior residents seemed to overestimate their actual competence, especially arising

from the frequent supervisor’s intervention as part of the merit of the new residency program.

Our findings run counter to previous research [23, 24], showing that confidence gets intensi-

fied as they have more clinically experienced, and current supervising interventions for the res-

idents fail to balance their actual competence and confidence. This research provides valuable

insights for the ongoing development and improvement of the residency training program,

emphasizing the importance of maintaining a balanced perspective on residents’ abilities and

aligning the educational strategy with key competencies, particularly for some institutions that

aim to adopt the global competency movement.

Though the overconfidence problem of the junior residents can be carefully managed via

appropriate supervisor’s intervention, the primary concern would direct to the senior residents

who do not have significant interventions from the supervisors. We found that updating their

previous knowledge discussed in Section 3.2 is pivotal. The core nature of one’s cognitive flexi-

bility is non-linear thinking, and accordingly, supervisory interactions with these resident

groups is essential in the resident training program [21]. Patel et al. [25] argued that challeng-

ing common beliefs and avoiding a simple and linear “cause and effect” are the main educa-

tional practices in the clinical context.

These findings highlight the significance of developing a more comprehensive educational

strategy that considers the varying demands of residents at different stages of their training. In

addition to the dynamic teaching strategy, it is essential to incorporate career development

education into the new residency program. By recognizing and actively addressing these chal-

lenges for competency-based resident education, medical educators and practitioners can fos-

ter a culture of reflection and adaptability, ultimately enhancing the effectiveness of training

programs and improving overall patient outcomes.

Limitations

Our study is subject to several limitations that should be considered. Firstly, the interview sam-

ple size (8) was small; therefore, the findings may not represent all neurology residents in

Korea. This selective interview was inevitable not to disrupt the participating residents’ clinical

activities by finding available time slots. However, it is important to note that this limitation

Fig 6. Junior residents worry the overthinking (28.2%), and seniors present a status-quo thinking (55.4%).

https://doi.org/10.1371/journal.pone.0290503.g006
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was partially addressed by including additional data from diverse hospitals through the

K-NEPA assessment. This approach may mitigate the potential impact of the small interview

sample size and provide a broader perspective on the residents’ competencies. Secondly, our

study design was primarily cross-sectional, preventing the establishment of causal relation-

ships. Thus, it is not possible to determine whether the discrepancies observed between junior

and senior residents are directly attributed to the new residency program. The absence of a

controlled experimental approach and the lack of a comprehensive assessment of the entire

residency program using the same research methodology employed in this study might hinder

causal inference. Thirdly, the study did not evaluate the residents’ actual clinical competencies,

such as using 360 evaluation, as this would require a quantitative and experimental study

design, contrasting with the qualitative nature of our investigation.

Our study design presents limitations that should also be acknowledged, impacting the gen-

eralizability and depth of our findings. The utilization of selective interviews as our data collec-

tion method provides valuable insights into the perceptions and interpretations of the

residents. However, it also restricts the comparability of experiences among interviewees and

may result in retrospective and linear expressions of their clinical experiences. Future research

incorporating alternative data collection approaches could enhance the comprehensiveness of

our insights. Regarding the assessment of K-NEPA13, the evaluation process relied on the resi-

dents’ and supervisors’ holistic and reflective judgment rather than direct observational or

inquiry-based competence assessment. Improvements in the assessment methodology, such as

incorporating more objective observational methods, could further refine our understanding

of trainees’ competence in relation to K-NEPA13. Additionally, our sampling strategy did not

consider particular training contexts, such as regular supervisor-trainee meetings, to discuss

learning progress against predefined outcomes. Future studies could adopt a more robust sam-

pling approach to capture a variety of training contexts, enabling a more comprehensive explo-

ration of the influence of specific contextual features.

These limitations provide opportunities for future research to overcome methodological

constraints and delve deeper into the intricacies of residents’ experiences and competence

development.

Conclusions

Residents recognize that their experience is not perfect. Therefore, medical supervisors need to

foster a culture of continuous learning and self-reflection by encouraging them to actively seek

feedback and embrace opportunities for personal growth. Adopting a proactive and personal-

ized supervisory approach can mitigate the negative effects of overconfidence and consistency

bias in the current residency training curriculum and facilitate safer patient care.

In the pursuit of cultivating essential competencies and cognitive skills, it is evident that the

current competency-based training curriculum may need to be revised. Our study emphasizes

the significance of incorporating an awareness of cognitive biases when designing medical

education strategies. Medical educators and practitioners can foster a culture of continuous

learning and self-reflection among trainees by actively addressing these biases and fostering an

adaptable approach within competency-based training programs. Moreover, it is important to

consider the influence of cultural factors on consistency bias, especially within the context of

heavy clinical workloads in residency programs. Further research exploring these cultural fac-

tors and their variations across different medical education settings holds substantial value in

enhancing our understanding of this phenomenon.

In conclusion, our research not only broadens the understanding of competency-based

training but also enriches the theoretical framework of CBME. Our findings will thus stimulate
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critical discussions and contribute to designing more effective supervisory strategies within

the global medical education community, thereby enhancing resident training and patient out-

comes in diverse contexts.
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