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Abstract
Background  Teaching helps the teacher’s own learning as a professional—as the saying goes, ‘to teach is to learn 
twice’. Near-peer teaching in clinical practice has been shown to contribute to the development of both teaching 
skills and necessary competencies for doctors. Research on how near-peer teachers learn through their teaching roles 
has mainly focused on classroom learning. However, understanding how the phenomenon of ‘teaching is learning 
twice’ occurs in clinical settings and its influencing factors is important for the development of a quality workplace 
learning environment. Therefore, this study investigated how residents learn through teaching in clinical practice and 
the factors influencing this process.

Methods  This study’s methodology is based on the constructivist grounded theory from a social constructivist 
perspective. Several teaching hospitals in Japan were included, and the study participants were post-graduate year 2 
residents (PGY2s) from these hospitals. The interviews were recorded, transcribed into text, and analysed by the first 
author.

Results  From January 2016 to July 2022, 13 interviews were conducted with 11 PGY2s from nine educational 
hospitals. The PGY2s played diverse educational roles in clinical settings and learned competencies as physicians in 
almost all areas through such roles. We found that knowledge transfer and serving as role models stimulated PGY2s’ 
intrinsic motivation, encouraged reflection on their own experiences, and promoted self-regulated learning. Further, 
educating about procedural skills and clinical reasoning prompted reflection on their own procedural skills and 
thought processes. Supporting post-graduate year 1 residents’ reflections led to the refinement of PGY2s’ knowledge 
and thought processes through the verbal expression of their learning experiences. Such processes required the 
formation of a community of practice. Thus, education promoted learning through reflection and clarified the expert 
images of themselves that PGY2s envisaged.

Conclusions  The study found that residents acquire various physician competencies through multiple processes 
by teaching as near-peer teachers in clinical settings, that a community of practice must be formed for near-peer 
teaching to occur in a clinical setting, and that teaching brings learning to those who teach by promoting reflection 
and helping them envision the professionals they aim to be.
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Background
The adage ‘To teach is to learn twice’ implies that acting 
in the role of a teacher contributes to one’s growth as a 
learner [1]. This means that in a near-peer teaching situ-
ation where learners teach other learners of the same or 
slightly lower grade, near-peer teachers can also learn 
through teaching [1]. Several studies have reported on 
the knowledge and competencies that near-peer teach-
ers acquire through teaching. Medical students who are 
involved in teaching are better at acquiring and retaining 
knowledge than those who are not involved in teaching 
[2, 3]. Near-peer teachers also learn skills in self-reflec-
tion, leadership, and communication through teaching 
[4]. Here, an understanding of the contents and methods 
of their learning is required to enhance the learning envi-
ronment [5]. Thus, further research on how near-peer 
teachers learn through teaching is required.

In this regard, Dandavino et al. [6] examined how 
learning by teaching occurs and developed the Danda-
vino model to explain how medical students learn by 
teaching. They outline that near-peer teacher learn-
ing through teaching is facilitated by the interaction of 
three processes: (1) metacognitive awareness, which is 
the reflection on one’s own attitude, skills, and knowl-
edge; (2) deliberating practice, which is shown by near-
peer teachers’ thoughtful instruction to support learners 
and when they receive feedback about the process from 
more senior instructors; and (3) self-explanation, which 
occurs in the mind of near-peer teachers when they 
explain learning contents to learners and which sup-
ports the detection and repair of defective mental mod-
els. The model was validated by Srivastava et al. [7] for 
peer-teaching in physics classrooms, where the inter-
action between improved practice and metacognition 
described in the Dandavino model was also found in the 
classroom. Prior research in clinical environments sug-
gests that near-peer teachers gain confidence from the 
realisation that they can teach, and they reflect on their 
own thinking when trying to teach a particular learner 
[4]. However, such statements in previous research in 
clinical settings are only fragmentary in describing what 
near-peer teachers learn from teaching and are insuf-
ficient for an in-depth understanding of how near-peer 
teachers learn from teaching.

Clinical environments are increasingly recognized as 
important learning places for medical professionals [5, 8]. 
However, clinical settings are often understaffed, and this 
is more so the case with staff for education. Therefore, 
there are high expectations for the enhancement of near-
peer teaching in clinical settings [1]. Exploring near-peer 

teachers’ learning that occurs through their teaching 
practices in medical environments will contribute to 
facilitating mutual learning in this setting. Therefore, the 
following research questions were proposed: What and 
how do near-peer teachers learn through teaching in the 
medical field, and what factors influence this learning?

Method
Ethical considerations
The study was conducted with approval from the Ethi-
cal Committee of Nagoya University School of Medicine 
(approval number: 2015-04516983) and in accordance 
with the Declaration of Helsinki. All participants 
received prior written explanations regarding the study 
and provided written consent to participate. The names 
of the research participants in the obtained data were 
replaced with letters, such as A, B, and C, and any iden-
tifiable information, such as facility names, was replaced 
with symbols before being treated as data for the analy-
sis. The table linking these names and symbols is stored 
in encrypted electronic storage to ensure that personal 
information is adequately protected.

Quality assurance
As a quality assurance standard for this study, the Stan-
dards for Reporting Qualitative Research (SRQR) were 
used [9]. The SRQR is a set of evaluation criteria for qual-
itative research consisting of 21 items, created by identi-
fying and reviewing guidelines, reporting standards, and 
critical evaluation criteria for qualitative research pub-
lished up to July 2013. Throughout the design, implemen-
tation, and writing of this study, the researchers referred 
to the SRQR and ensured that all items were adequately 
met in the final work.

Setting
The study was conducted in residencies in multiple 
teaching hospitals in Japan. In Japan, medical graduates 
who have completed 6 years of undergraduate medi-
cal education are required to undergo 2 years of ini-
tial postgraduate residency training. During the 2-year 
residency, residents rotate through major departments 
for 4−12 weeks each [10]. They also work night shifts in 
emergency departments approximately 4−6 days a month 
throughout the residency, and their clinical responsibil-
ity tends to be higher in the emergency department than 
in day shift rotation [11]. Near-peer teaching commonly 
occurs in the workplace learning environment consisting 
of post-graduate year 1 residents (PGY1s), post-graduate 
year 2 residents (PGY2s), and supervising doctors [11, 
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12]. PGY2s teach PGY1s, young supervising doctors 
teach PGY2s, and senior supervising doctors teach young 
supervising doctors.

Methodology
Based on the constructivist grounded theory, research-
ers have adapted the theory of how to learn through 
teaching that was developed in non-clinical settings into 
a theory for clinical settings [13, 14]. In contrast to the 
traditional grounded theory, which assumes that the 
researcher begins the study with no preconceptions, 
constructivist grounded theory aims to ensure that the 
researcher is aware of the framework they already have 
and to develop this framework [15]. In this study, the 
researchers deemed constructivist grounded theory to 
be appropriate because prior literature has already pro-
vided a general framework for understanding how learn-
ing occurs through teaching, and the researchers have a 
strong involvement in educational settings within clinical 
environments, possessing internal frameworks.

Study participants
The study participants were PGY2s working in multiple 
teaching hospitals in Japan. Since PGY2s are both learn-
ers and educators who teach PGY1s in clinical settings, 
the researchers considered PGY2s to be a suitable tar-
get population for the study investigating how people 
learn through teaching in clinical settings. Interviewees 
were recruited through the clinical educator community 
and direct acquaintances. The recruitment of study par-
ticipants was done iteratively. Initial interviewees were 
recruited to ensure as much diversity as possible in terms 

of enthusiasm for teaching, size of the institution, and 
geography, to gain broader insights. After several rounds 
of interviews, the next set of potential interviewees was 
considered and selected.

Data collection
One-on-one interviews were conducted to explore 
the experience of participants in detail. All interviews 
were conducted by the first author (TK). The topics of 
the interview questions included participants’ clini-
cal responsibilities, their relation to PGY1s and other 
medical staff, their teaching role, and what and how 
they learned through their teaching (see Table  1). The 
interviews were audio-recorded and transcribed to text. 
Additional participants continued to be added until all 
researchers agreed that sufficient data had been obtained 
to construct a theory.

Data analysis
Data analysis was performed by three authors in an itera-
tive process with an audit review. After completing a 
few interviews, the text data were split into chunks and 
tabulated into columns. As a tool for the coding pro-
cess according to grounded theory, the researchers uti-
lised the ‘Steps for Coding and Theorization’ (SCAT) 
method, which is a four-step coding process [16]. In this 
method, the process is explicitly shown in a table and a 
storyline, providing text consisting of codes developed 
to contribute to theory formation; thus, this explicit pro-
cess improves confirmability [16]. TK developed codes 
using the SCAT method and then prepared a prelimi-
nary figure of the concept. Images used in the figure were 

Table 1  Interview guide
Introduction
Explain that this interview has nothing to do with evaluation or training in the workplace. Explain that there are no right or wrong answers to the 
questions, and that the purpose of the interview is to find out how they think and feel about each issue.
Questions to ask
Places of interaction
Where do first- and second-year residents interact?
What kind of interactions occurr in each place: teaching, chatting, or just being there?
Identify place-based impact
What did you feel from these interactions in each place?
How would it be different if a similar interaction happened with senior doctors or other medical professionals?
Chronological relationship
What was the chronological relationship before, during, and after the arrival of the first-year students?
Identify the chronological impact
What did you feel from these interactions in each period?
How would it be different if the similar interaction happened with senior doctors or other medical professionals?
Impact as a medical doctor
How have these experiences influenced you as a medical doctor? (start with open descriptions, and ask for additional information on the following 
nine competencies if they do not respond); the nine competencies are professionalism including medical ethics, medical knowledge and problem-
solving ability, practical skills and patient care, communication skills, practice of team-based health care, management of quality of care and patient 
safety, medical practice in society, scientific inquiry, and attitudes for life-long and collaborative learning.
Closing
Confirm what was said in the interview. Summarize the extracted opinions and confirm them with the participant. Inform the participant that the 
information will be treated anonymously. If there are any questions, answer them collectively. Thank them for their participation.
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developed with licensed authoring software or purchased 
from creators. Co-authors (NT and MA) examined the 
text, codes, storyline, and figure independently before 
discussing them for further refinement. They also dis-
cussed the requirements for the next participants, who 
were recruited based on the results of the discussion, 
and the same process was conducted to refine the codes 
and the figure. The process was repeated until the three 
authors agreed on data saturation. The last author (HN) 
examined the entire data and analysis process again with 
TK to complete the data analysis.

Reflexivity
This study was conducted by multiple researchers who 
are also medical education researchers and supervisors: 
TK is a supervisor at a university hospital and super-
vises residents in emergency medicine at Nagoya Uni-
versity; TK is also involved in teaching residents as an 
educational consultant at several teaching hospitals. TK 
is a medical education researcher and conducts research 
on resident assessments; although some of TK’s inter-
viewees were residents whom he directly supervised, 
the study included interviewees with whom he was not 
directly involved in teaching. NT is a supervisor of resi-
dents in an outpatient general medicine department at a 
university hospital and is currently researching empathy 
in medical education. MA is a supervisor at a city hospi-
tal and is conducting research on empathy as a medical 
educator. HN is a supervisor at a university hospital and 
is conducting research on empathy as a medical educator. 
HN supervises residents in the general medicine outpa-
tient department of a university hospital. He is a medi-
cal education researcher specialising in professionalism. 
The researchers all participated in the analysis by engag-
ing with the residents, understanding their situations, 
and bringing the perspectives of multiple specialisms in 
medical education research. The process of analysis was 
articulated using the SCAT method and the discussion 
process was recorded during the audit trail.

Patient and public involvement
Patients or the public were not involved in designing or 
conducting this research. The researchers plan to dissem-
inate this paper publicly by introducing it to members of 
the Japanese Society for Medical Education.

Results
A total of 13 interviews were conducted with 11 PGY2s 
(seven men and four women) from nine teaching hospi-
tals between January 2016 and July 2022. Each interview 
lasted 1–2  h. What and how PGY2s learned through 
teaching, followed by what influenced them in this pro-
cess, is described below. Regarding the citations in the 
following descriptions, each ID is based on the interview 

number and the order of data extraction (e.g., 10–87). 
The English translations of the interview data and the list 
of IDs can be downloaded from Additional File 1.

What and how PGY2s learn through teaching
The analysis of the interviews reveals that PGY2s played 
diverse roles as educators in the medical field. In addi-
tion to imparting knowledge and skills, they observed 
and evaluated PGY1s, assisted them in reflecting on their 
practice, coordinated learning environments to consider 
PGY1s’ abilities, and served as role models. Through 
their role as educators, PGY2s acquired competencies 
in almost all the domains described in the Guideline for 
Medical Residency 2020 [10], including medical knowl-
edge, procedural skills and patient care, patient safety 
and quality improvement, lifelong learning, medical 
practice in the context of society, communication, prac-
tice in interprofessional teams, and professionalism. The 
learning that PGY2s gained through teaching, and how 
each aspect of learning occurred through particular edu-
cational activities, is described below.

Medical knowledge
As mentors, when PGY2s were transferring knowledge 
and helping PGY1s reflect, PGY2s were re-exposed 
to knowledge that they had learned in the past, which 
helped to strengthen their current knowledge. Addition-
ally, in doing so, their awareness of the incompleteness 
of their knowledge and their desire to impart more accu-
rate knowledge led them to explore diverse sources of 
information, including related literature, which contrib-
uted to structuring and concretizing their knowledge. A 
PGY2 explains rereading previous lecture transcripts and 
texts to reconfirm his knowledge to prepare lectures for 
PGY1s:

…So, first of all, I have to know what kind of presen-
tations my seniors gave last year and what kind of 
knowledge is the minimum for a PGY1 to be able to 
treat patients. I studied by rereading and brushing 
up on reference books on how to read ECGs… (Dr. I, 
10−87).

Procedural skills and patient care
PGY2s learned about procedural skills and patient care 
themselves as they taught clinical procedures and clinical 
reasoning. The teaching of clinical procedures motivated 
PGY2s to perform the procedures on their own and con-
tributed to their awareness of standard procedures and 
verbalisation of implicitly learned experiences. Teaching 
clinical reasoning contributed to its verbalisation and 
reflection and observing this among PGY1s provided 
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an opportunity for PGY2s to learn about others’ clinical 
reasoning.

Well, I think I had accumulated something before-
hand. I showed the PGY1s the procedures, and after 
I finished, I taught the PGY1s the points to keep in 
mind I had noticed during the procedures. And 
then let them do the next one on their own. When 
they failed, I told them, ‘Well, that’s what I did, too’. 
When things don’t go well, you could make it work 
this way. (Dr. H, 9−48)

In addition, a PGY2 realised that as he observed PGY1s 
to teach them clinical reasoning, it led him to learn about 
others’ reasoning processes and was a learning experi-
ence for him as well:

… and it’s important for me to know how the first-
years (PGY1s) diagnose. It is also useful for me to 
know how other doctors (PGY1s) think. (Dr. A, 2−43)

Patient safety and quality of medical care
PGY2s were prepared to review their own clinical pro-
cesses to ensure more accurate and faster care so that 
they could adjust the learning environment for PGY1s in 
the clinical setting. In addition, by working as interpret-
ers between PGY1s and their clinical supervisors, PGY2s 
gained a better understanding of work processes and 
were able to recognize problems in the system.

The following two PGY2s were treating other patients 
quickly to ensure that the less experienced PGY1 resi-
dents had adequate time to thoroughly examine and 
learn from their patients. The PGY2s also reviewed and 
prepared their own practice processes so that they could 
do so.

In the first year at our hospital, we have to treat each 
case with care and evidence; our hospital has a tra-
dition of treating each case cautiously with evidence 
to acquire basic skills for medical care. In the mean-
time, the PGY2s and the senior doctors take care of 
the other cases quickly. (Dr. I, 10−10)
…So, for example, I prepared my own medical 
record system so that I could operate my own medi-
cal records without stress to some extent. I have also 
started to collect various medical content such as 
through apps and websites. (Dr. G, 8−77)

In the following example, a PGY2 describes becoming 
aware of certain problems with communication. This 
PGY2 communicates via chat tools with a senior doctor 
who leaves the ward on various errands and connects the 
senior doctor with PGY1s and other ward staff:

…It’s the same with chat tools, the information flows 
one after another. When you have dozens of mes-
sages, I think everyone can honestly say that there 
are times when you don’t see all of them, or you miss 
something. If we ask three questions and the senior 
doctor answers two of them but doesn’t reply to one 
of them, then there is inevitably a misunderstand-
ing… (Dr. G, 8−67).

Lifelong learning
PGY2s served as role models and engaged in knowl-
edge transfer to PGY1s, which motivated PGY1s’ learn-
ing. Furthermore, PGY2s’ observations of PGY1s’ 
medical treatment helped PGY2s consider their own cur-
rent achievements and future goals. The following PGY2 
explains how, when faced with previously unexamined 
questions that arose in clinical practice, they began to 
research and summarise clinical questions in an attempt 
to answer PGY1s’ questions:

… there were many things I wondered about in 
my first year, but I realised at that time that there 
were many things I had wondered about but had 
neglected. I thought that maybe next year’s first-year 
residents would think the same thing, and maybe 
they would ask me questions, so I thought I should 
be able to explain things to them properly. (Dr. A, 
2−149)

The following PGY2s were previously unable to grasp 
how they had developed as doctors over a year when 
they were only observing senior doctors. However, by 
observing PGY1s and comparing themselves with them, 
they were able to understand how they had developed, 
and based on this, they were able to clearly envision how 
they should progress to become the senior doctors they 
aspired to be in the future.

So, until the new PGY1s arrive, I didn’t really have 
anything to compare myself to, but I think that when 
the first years arrive, every PGY2 can feel that they 
have grown a little. (Dr. H, 9−86)
The difference between the first year and the second 
year is huge, and of course, the speed of decision-
making and the breadth and depth of what is pos-
sible is completely different in the third and fourth 
years. I really felt it. (Dr. H, 9−68)

Medical practice in the context of society
Through observing PGY1s’ practices and comparing 
them to their own practices and those of their senior 
doctors, PGY2s became more aware not only of the 
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symptoms and diseases occurring in the patients they 
saw at that moment but also of the patients’ families and 
their long-term progress.

The first-year juniors are only able to see what is 
happening to the patient in front of them. In the sec-
ond year, I am able to see a little bit more than what 
is happening in front of me, such as the patient’s 
family. I think it is amazing that senior doctors in 
their third or fourth year are able to see beyond the 
patient’s family, what to do for transfer at the time 
of admission, what level of care is needed, and so on. 
(Dr. H, 9−69)

Communication
PGY2s taught PGY1s how to communicate with patients 
and provided feedback to PGY1s as they observed 
PGY1s communicating with patients. Through this pro-
cess, PGY2s became aware of the need to reflect on and 
improve their own communication as well. The follow-
ing PGY2 began to reflect on their own communication 
through observing PGY1s’ medical treatment:

While watching PGY1s talk to patients, I began 
to notice that their language and attitude seemed 
arrogant, or that their words were too difficult for 
patients to understand. (Dr. A, 1−36)

Practice in interprofessional teams
PGY2s supported PGY1s with problems that arose when 
PGY1s performed their medical duties. Through such 
support, they were able to become aware of the roles of 
multiple professions. The following PGY2 was communi-
cating with medical clerks, prompted by questions from 
PGY1s.

.They (PGY1s) said, ‘I received a notice like this’. I 
had never seen such a notice before, so I decided to 
ask the medical office staff and they told me what I 
should do… (Dr. E, 6−93).

Professionalism
PGY2s reflected on their knowledge and experience to 
share their knowledge with PGY1s. This suggests that 
the ability to be a reflective practitioner [17], which is 
important for physicians’ professionalism, was cultivated. 
In addition, PGY2s reflected on and improved their 
own attitudes through observing PGY1s’ practices and 
by serving as role models to PGY1s. Through observing 
PGY1s’ medical practice, a PGY2 was inspired by PGY1s’ 
sincere attitude towards patients and made efforts 

to change their own behaviour. The following PGY2 
observed a PGY1 accompanying his assigned patient 
to rehabilitation, which reaffirmed the importance of 
such gestures in establishing a good doctor-patient 
relationship.

When I saw a PGY1 following a patient around 
while the patient was doing rehabilitation, I thought, 
‘Oh, I need to do that too. That’s important, come to 
think of it. I forgot about that’. (Dr. E, 6−228)

Factors influencing learning through teaching
During the interviews, it became clear that multiple fac-
tors influenced PGY2s’ learning through teaching in 
clinical settings. The factors were divided into two cat-
egories: those related to the system and those related to 
the PGY2s themselves. Factors related to the system were 
identified as the place where residents can be involved in 
the practice together, a practice system based on near-
peer teaching, discretion in practice, respect as an edu-
cator, and the place to teach. Further, factors related to 
the system were identified as shared tasks, communica-
tion, and responsibility for medical practice, while fac-
tors related to the PGY2s themselves included reflection, 
aspirations as supervising physicians, and adequate com-
petence in the relevant area. Further details on each of 
these aspects are given below.

System factors
Shared tasks  Education from PGY2s to PGY1s was more 
likely to occur when PGY2s and PGY1s were not just in 
the same place but had a shared task, such as working on 
the same case. For example, the following PGY2 worked 
with PGY1s in the same emergency room shift and gave 
advice before the PGY1s treated patients:

If I am available when the PGY1 makes the first 
contact, I will be involved with the PGY1, looking at 
the information from the triage that the nurse has 
already done, and giving advice such as ‘this is the 
main complaint, so let’s perform these examina-
tions’. (Dr. C, 4−6)

Education from PGY2s to PGY1s was less likely to occur 
when they were in the same place but working on com-
pletely different cases. The following explanation from 
an interviewee suggests that residents taught each other 
about cases when PGY2s and PGY1s worked on cases 
together in the department in which they rotated:
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When he (PGY1) told me about things I didn’t notice 
in the physical findings, I told him that I would look 
at it with him the next time. (Dr. J, 13−14)

However, education from PGY2s to PGY1s did not occur 
when they were on rotation in the same department but 
working on different cases:

I don’t go and teach them. They have a senior doctor 
who they can consult, so I don’t really go and teach 
them about it. (Dr. J, 13−17)

Communication  PGY2s functioned as educators when 
there was a mechanism for PGY2s and PGY1s to com-
municate about their practice. For example, in Japan, 
PGY2s sometimes teach PGY1s, and then a senior advisor 
teaches PGY2s; this is called the yanegawara (translates 
to ‘roof tile’ in Japanese) system. Under such a system, 
PGY1s always consult PGY2s first about their practice; 
thus, much communication occurs between PGY2s and 
PGY1s. In the emergency department rotations to which 
the following PGY2s belonged, PGY1s consulted PGY2s 
on all cases under the yanegawara system, so PGY2s were 
always involved in educating PGY1s by giving advice and 
evaluating PGY1s’ assessments.

Well, when I was on rotation last month, the first-
year residents were consulting with us, the second-
year residents. If I thought a first-year resident was 
having difficulty communicating directly with the 
senior doctor, I would sometimes communicate with 
the senior doctor myself. If I thought the first-year 
residents were well organised, I would ask them to 
tell the senior doctor about the situation after doing 
an assessment and so on. (Dr. H, 9−20)

At the facility where the following PGY2 belonged, the 
practice structure differed according to the time of day, 
with no communication between PGY2s and PGY1s 
occurring when PGY1s were supposed to consult 
directly with senior doctors. However, communication 
occurred between PGY2s and PGY1s during the times 
when PGY1s were supposed to consult with PGY2s, 
with instructions and knowledge shared from PGY2s to 
PGY1s.

.On weekdays, until 8:00 p.m., the supervising doc-
tors are in close contact with the first-year stu-
dents, so the second-year and first-year students 
are not closely involved. However, after 8:00 p.m., 
the second-year and first-year students are work-
ing together with the medical advisors, so I have the 

impression that there is a lot of involvement during 
that time. (Dr. I, 10−8)

In particular settings, PGY2s and PGY1s were encour-
aged to interact with each other in different years because 
of the mosaic arrangement of desks to avoid clumping 
PGY2s and PGY1s in the same year group:

Yes. The desks are arranged in such a way that we 
can interact with each other without clumping 
together, so if there are any problems with medical 
treatment, they can ask for advice, and that is often 
the case. (Dr. I, 10−36)

Responsibility for medical practice  In clinical settings, 
PGY2s were actively consulting with and advising PGY1s 
and creating a learning environment for PGY1s where 
they had some discretion and responsibility for medical 
care, for example, deciding what tests and treatments 
to perform and whether to send patients home. PGY2s, 
certified by a committee of supervisors at the institutions 
where they belonged, had greater discretion in their prac-
tice in the emergency department, and PGY1s actively 
consulted with such PGY2s in making decisions.

The first-year residents often see patients first, so 
they ask us for advice about things they don’t under-
stand, or when we go to look in on them. I would like 
to consult with them so that I can guide them in the 
right direction and provide them with good medical 
care advice. (Dr. A, 2−4)

Meanwhile, when PGY2s only had the same discretion-
ary authority as PGY1s regarding their practice, PGY2s 
avoided making adjustments to facilitate PGY1s’ learning 
in the clinic or giving advice that was directly related to 
the content of their practice. In the emergency depart-
ment where PGY2s were working in a different hospital, 
PGY2s were encouraged to teach PGY1s, but senior doc-
tors determined the course of treatment and PGY2s were 
rarely entrusted with clinical decisions. Under these cir-
cumstances, PGY2s were withheld from teaching PGY1s.

.in the end, the senior doctors would make the final 
decisions, including whether patients should be 
sent home or hospitalised, and what examinations 
should be performed. So, I was kind of wondering 
if PGY2s shouldn’t meddle with them (PGY1s) too 
much. (Dr. E, 6−10)
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PGY2s’ own factors
Reflection  PGY2s’ teaching of PGY1s encouraged the 
former to reflect, which contributed to their learning, 
but whether this led to successful reflection varied from 
person to person. As described previously, when PGY2s 
prepared to teach PGY1s, they reflected on their own 
previous experiences and learning to explore new knowl-
edge and structure their knowledge. They also reflected 
on their own knowledge and skills during the teaching 
sessions, recognizing their own imperfections and verbal-
izing what they had learned tacitly. In addition, PGY2s’ 
reflection on what happens as a result of their teaching led 
to their own learning. The following PGY2 was reflected 
on his own behaviour, as he was aware that he was a role 
model, that his behaviour was mirrored by PGY1s, and 
that the knowledge he taught affected PGY1s’ practice.

Let’s see…, I’ve changed…, I’ve changed. Because 
PGY1s see what I do and PGY1s do the same thing. I 
think I check more often to see if what I am doing is 
really correct, if I am doing it for the right reasons, if 
the knowledge I am teaching and if the techniques I 
am doing are also correct. (Dr. A, 1−2)

However, some residents were unable to reflect on the 
impact of their teaching on themselves or their teaching 
and attitude on others, and could not successfully link 
teaching to their personal development, as seen in the 
following quote from a PGY2:

Hmmm… Well, first of all, the main premise is 
whether the junior staff are motivated, or have the 
qualities, or are willing to work hard, otherwise it’s 
already over at that point, and even if they are, I 
don’t know if I can do anything. What was the ques-
tion, again? (Dr. B 3−34)

Supervising physicians’ future vision of them-
selves  PGY2s’ desire to move closer toward the image 
of the supervising physician they envisioned to be in the 
future motivated their learning. This vision of the super-
vising doctor influenced the way PGY2s interacted with 
PGY1s in terms of knowledge transfer, acting as a role 
model for PGY1s, and creating a learning environment for 
PGY1s. One PGY2, who was not in the practice of search-
ing for articles in English at first, followed the example 
of his senior doctors and began to search for English-lan-
guage articles and share them with PGY1s.

When I asked senior doctors questions before, in 
many cases, they sent me English articles and ref-
erences, or gave me copies of them. I think that had 

an influence on me. I think that is why, when I was 
asked by a first-year doctor, I was more likely to look 
for articles on my own. (Dr. G, 8−63)

This image of the supervising doctor was shaped by the 
influence of past experiences of being supervised. The 
image of the supervising doctor was sometimes formed 
based on the good role models mentioned above; at other 
times, it was formed by recalling and refraining from 
the behaviours of bad role models. For example, a PGY2 
aimed to be gentle with the PGY1s, trying not to be like 
the senior doctors who were always irritable.

Yeah, but I’ve thought about it because there was a 
senior doctor one grade above me who was a little 
bit of an irritating senior doctor. It was kind of anti-
teaching, and I thought that was a bad move. (Dr. D, 
5−84)

In addition, the image of the supervising doctor some-
times changed during the reflections with the senior 
doctors. One PGY2 thought that, as supervisors, PGY2s 
should avoid taking control of PGY1s’ medical care in 
the teaching process, but during his reflections on senior 
doctors, he came to believe that the supervisor should 
lead and show the junior doctors how to treat patients.

During the discussion, we came to the conclusion 
that it is important for PGY2s to learn what we are 
lacking, such as how to speak, and to show PGY1s 
what we have learned through practice, rather than 
just giving them a lecture in words… (Dr. I, 10−92).

This image of the supervisor they aspired to become was 
also made clearer by the presence of PGY1s, the target 
group to teach. The following PGY2 had a clear desire to 
become a knowledgeable supervisor due to the presence 
of PGY1s.

When there is a first-year resident, I don’t know 
what I don’t know, but I still feel a certain amount 
of tension as a second-year resident, I want to have 
more knowledge than the first-year student. That’s a 
bit different. (Dr. J, 13−48)

Sufficient competency in the relevant area  For PGY2s 
to teach PGY1s, they needed to be competent in the area 
they were teaching and trusted by others. The following 
PGY2 was fully proficient in arterial punctures for blood 
gas sampling during their previous year’s residency and 
actively taught the technique when requested by PGY1s.
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At first, for example, in April or May, when I was 
writing medical records in the ward, they (PGY1s) 
would ask me for help because they couldn’t collect 
blood gas. (Dr. F, 7−64)

If PGY2s did not have sufficient competency in the rel-
evant area, they would consider themselves unfit to 
teach and refrain from teaching PGY1s, as in the case of 
a PGY2 who was enthusiastic about teaching but lacked 
confidence in suturing procedures: ‘…I don’t teach sutur-
ing procedures very much. I don’t think I’m really good at 
those procedures …’ (Dr. A, 2−129).

An integrative model of learning through teaching
The processes through which learning occurs through 
teaching in a clinical environment and the factors influ-
encing it have been described so far as they can be inte-
grated using several conceptual frameworks, such as 
legitimate peripheral participation, communities of 
practice, and reflection. The structure of a community of 
practice including PGY2s and PGY1s constitutes com-
mon tasks, communication, and position as practitioners. 
In this context, the image of the senior doctor to aspire 
to as an expert within the community of practice directs 
learning and teaching, and promotes reflection; this pro-
cess is summarised in Fig. 1.

Prior studies have established a theory of legitimate 
peripheral participation that sees learning as a process 

of participation in a community of practice, rather than 
merely the acquisition of knowledge by an individual [18, 
19]. From the perspective of legitimate peripheral par-
ticipation, PGY2s are both learners aiming to become 
experts and educators guiding new PGY1s. The inter-
views revealed that the image of the senior doctor to 
aspire to influences PGY2s’ learning. Here, the PGY2s 
envisage themselves as the experts they aspire to be 
within the community of practice. This can theoretically 
influence both the direction in which PGY2s themselves 
learn and the direction in which they educate PGY1s. 
Theoretical aspects can also explain how this influences 
both the PGY2s’ own direction of learning and the direc-
tion of teaching PGY1s. In addition, the presence of 
PGY1s, the target of teaching, makes this image of the 
desired expert clearer for the PGY2s, and teaching may 
be helpful in forming the image of the desired expert.

Reflection is said to play an important role in learn-
ing in such communities of practice [20, 21]. The inter-
views revealed that the PGY2s were inspired by teaching 
PGY1s, were able to reflect in preparation for teaching, 
and connected teaching to their own growth by gaining 
awareness of their teaching practice and reflecting on the 
impact that teaching had. However, PGY2s did not con-
nect teaching to their own learning if they were unable to 
reflect well throughout. Thus, teaching in communities 
of practice may need to support reflection in some cases 
while facilitating learning through reflection.

Fig. 1  Integrated model of learning through teaching
 Legend: PGY1s and PGY2s form a community of practice when they have a shared task, ensure adequate communication, and have roles as practitioners. 
Teaching promotes the learning of those doing the teaching through a clear awareness of the expert they wish to become and through reflecting their 
actions back to them

 



Page 10 of 12Kondo et al. BMC Medical Education          (2024) 24:829 

Discussion
This study identified how PGY2s, who are responsible 
for near-peer teaching in clinical settings, learn through 
teaching. It also explored what factors are associated 
with teaching and learning through teaching in clinical 
settings. PGY2s had several educational roles, including 
transferring knowledge, adjusting the learning environ-
ment, supporting reflection, evaluating through obser-
vation, and facilitating communication among senior 
doctors, other professionals, and PGY1s. Through such 
teaching, PGY2s were learning a wide range of compe-
tencies as doctors. The results revealed that these pro-
cesses of learning through teaching in such healthcare 
settings can be integrated by using the community of 
practice theory and reflection as a framework.

PGY2s were learning diverse competencies as doctors 
while performing various roles as educators within the 
clinical setting. According to Harden and Lilley [22], the 
role of medical educators can be divided into eight cat-
egories: informant/coach, facilitator/mentor, curriculum 
developer/implementer, assessor, role model, manager, 
researcher, and professional. Based on these eight cat-
egories, the roles that PGY2s played in the clinical prac-
tice were as follows: informants and coaches through the 
provision of knowledge and support in clinical practice; 
facilitators and mentors through the support of reflec-
tion and step-by-step teaching of procedures; curriculum 
developer/implementer, albeit on a small scale; evalua-
tor, through feedback based on observation; role model, 
through setting the example of oneself; administrator, 
through the role of adjusting the learning environment; 
researcher, in the sense of reflecting on and trying to 
improve one’s own educational practice; and profes-
sional, regarding their hard work to improve as a doc-
tor. The competencies that residents acquire by the end 
of their clinical training in Japan are medical knowledge, 
procedures and patient care, patient safety and qual-
ity improvement, lifelong learning, medical practice in 
society, communication, interprofessional team practice, 
professionalism, and research skills. This study shows 
that PGY2s can learn through teaching about all com-
petencies, except for research skills, which they are not 
usually involved in as part of clinical practice. This ability 
to learn a range of competencies by teaching is suggested 
by reports that, in peer-tutorial courses, students learned 
competencies in broad areas [23]. The current study sug-
gests that various competencies can be learnt through 
teaching, not only in classroom teaching as in the afore-
mentioned studies but also in workplace-based learning 
settings. In addition, this study also describes how such 
learning occurs.

Dandavino et al. [6] argue that teaching is a process in 
which metacognitive awareness, deliberate practice with 
feedback, and self-explanation interact with each other to 

further the learning of the person teaching. These three 
processes are said to be interrelated and can be stimu-
lated or inhibited by social interactions and contextual 
factors [6]. Metacognitive awareness refers to the internal 
and external motivations stimulated by the teaching posi-
tion, leading to self-regulated learning; PGY2s are driven 
by the internal motivation to appear as good supervisors 
when transferring knowledge and serving as role models 
to PGY1s, to reflect on their own experiences and recon-
struct their knowledge through self-regulated learning. 
Deliberate practice with feedback indicates that teaching 
is an act of consciously practising thought processes and 
procedures, and furthermore, feedback is applied by giv-
ing it when teaching. The PGY2s who took on a teach-
ing role in this study became aware of the quirks in the 
procedures they were performing and relearned stan-
dard procedures to feed back to themselves when teach-
ing clinical procedures. The self-explanation effect refers 
to the fact that when teaching, one must first explain to 
oneself the content that one is trying to teach and that 
the knowledge is reconstructed when one realizes one’s 
lack of understanding or gaps in knowledge as a result 
of this process. In this study, PGY2s were verbalising 
their tacitly learned experiences and explaining them 
to themselves as well as to the learners when they were 
transferring knowledge, assisting in teaching, and reflect-
ing on the procedures. In this process, the knowledge 
that PGY2s had learned tacitly was reconstructed. This 
concrete depiction of the process of learning through 
teaching also embodies how this process is stimulated or 
inhibited by social interactions and contextual factors.

This study identified the factors (in terms of context 
and social interactions) that influence PGY2s’ teaching 
and learning through teaching in specific clinical set-
tings, a topic less explored in previous research on teach-
ing in clinical settings. Jones et al. [24] conducted focus 
group discussions with medical students, educational 
stakeholders, and GP speciality trainees with teaching 
responsibilities and found that learners valued the expe-
rience of learning from educators in different positions 
and at different ages and that the experience of learning 
from a near-peer teacher was important. The study found 
that GP speciality trainees who were engaged in near-
peer teaching had a greater understanding, through the 
teaching process, of the content they were teaching. In a 
study of a program of teaching students by interns at the 
patient’s bedside and analysing the feedback forms, it was 
found that near-peer teaching was well accepted by both 
learners and educators who became near-peer teach-
ers; interns felt that teaching helped them to develop not 
only as educators but also as doctors [25]. Although these 
previous studies have revealed that near-peer teachers 
learn through teaching in clinical practice, they were 
conducted in semi-laboratory environments prepared 
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for teaching; therefore, the factors influencing the pro-
cess of learning through teaching that occur spontane-
ously in clinical practice were difficult to explore. In this 
study, although some hospitals had established a system 
of care with an awareness of near-peer teaching, this 
was more implicit than institutionalised. Further, it was 
not confirmed whether near-peer teaching occurred in 
clinical practice and whether near-peer teachers learned 
through teaching; this study found that whether they 
learned through teaching was influenced by a variety of 
factors. Therefore, it was possible to analyse the struc-
ture of teaching and learning through teaching in clinical 
practice as requiring a system that encourages sufficient 
communication to address common tasks, sufficient 
competence, and practitioner responsibility on the part 
of the near-peer teacher. Additionally, it is important to 
note that learning is influenced by reflection and aspira-
tions for expert visions. This exploration led to the devel-
opment of a model to explain learning through teaching 
in clinical practice.

This study suggests that for learning through teach-
ing to occur in healthcare settings, the construction of 
communities of practice is necessary; further, learning is 
influenced by reflection and images of experts within the 
community of practice. The use of the lens of commu-
nity of practice in exploring learning in clinical practice 
has yielded meaningful findings. For example, Hindi et 
al. [18] research experiential learning in pharmacy edu-
cation in general practice using community of practice 
as a lens and analyse how learners enter the community 
of practice. The importance of community in near-peer 
teaching has also been mentioned, although a scoping 
review on informal near-peer teaching does not use the 
term community of practice [1]. Regarding community 
of practice, this study suggests that effective interaction 
and learning occur when the components of the com-
munity of practice, domain/community/practice, are 
aligned and a community of practice is established. The 
study also suggests the importance of reflection in learn-
ing in communities of practice as well as showing that the 
act of teaching others facilitates this and the image of an 
expert within the community of practice influences the 
direction of learning. These are important findings for 
enhancing learning processes and practices in healthcare 
settings in the future.

Limitations
This study draws on interviews with residents to illustrate 
how they learn through teaching, and it has succeeded in 
depicting the process of learning through teaching. How-
ever, given the study sample and the qualitative research 
design, more multifaceted findings could be obtained in 
the future by combining this study’s findings with quanti-
tative studies and interviews with supervisors.

All interviewees were Japanese residents undergoing 
training in Japan. The image of the supervisor and the 
relationship between the supervisor and learner varies 
across cultures, particularly in Asian countries such as 
Japan, where there is a strong authority gradient between 
the supervisor and learner [26]. This affects the pro-
cess of learning through teaching; thus, its application 
in other countries including the West needs to consider 
such cultural factors. Additionally, this study focused 
on PGY2s and PGY1s in Japanese hospitals; thus, cau-
tion should be exercised in applying these findings to 
other environments, different levels of training, or inter-
national settings. Nonetheless, the present findings are 
linked to prior theories, increasing the transferability of 
this theory.

Additionally, the author involved in the interviews 
was a supervisor at the hospital, which may have influ-
enced the interviews due to the authority gradient. In this 
study, to minimise this influence, the researchers assured 
the interviewees that the interview was confidential and 
that what they shared would not affect their evaluation. 
Furthermore, as a supervising physician, the interviewer 
was able to ask questions based on his understanding of 
residents’ situations and working environments, which 
allowed us to elicit deeper insights.

Conclusions
This study clarified the processes by which PGY2s play 
diverse roles as educators in the clinical setting and 
through which they acquire various competencies as phy-
sicians. This study revealed that the formation of a com-
munity of practice is necessary for near-peer teaching to 
occur in a medical setting, that teaching channels learn-
ing through reflection, and that the image of the expert 
that one aspires to be directs learning.
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