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Abstract

Background Physicians engage in educational activities in daily practice and take over an important role in
providing information and transferring knowledge to patients and medical students. Therefore, it is important to focus
on methods to develop teaching skills during medical school. Peer-teaching is a teaching method that is connected
to different positive learning outcomes. This study aims to investigate the perspective of medical students regarding
teaching as a core competency of physicians and peer-teaching as an opportunity to acquire educational skills. The
study also aims to examine to what extent medical students are prepared for their teaching role at medical schools.

Methods This cross-sectional study was performed by an online survey amongst Dutch medical students from all
medical schools across all years of study. In total, 2666 medical students filled out the survey. The survey was part

of the annual online survey of the Dutch medical advocacy group (DeGeneeskundestudent) amongst all medical
students in the fall of 2017. The data were analysed with descriptive statistics and statistical tests (chi-squared-test and
binomial test).

Results The results show that 49% of medical students see teaching as one of the core tasks of a physician. However,
only 25% feel well prepared by their medical school for this teaching role. Instead, there are many students who gain
experiences and teaching skills on their own outside medical schools. 64% of the respondents agrees that senior
medical students can educate junior medical students well.

Conclusions Implementing peer-teaching in the curricular of medical schools could be an effective teaching
method to prepare medical students for their future teaching role. It is important that medical schools focus on
enhancing educational quality and designing learning environments for best learning outcomes to better prepare
medical students for professional life.
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Background

The teaching role of physicians is a core competency in
the new Dutch Medical Training Framework: “Physi-
cians contribute as academics to the application, spread,
translation and proliferation of knowledge in practice
through lifelong learning, training others, evaluating evi-
dence and contributing to scientific research” [1]. Every
physician must be able to “create a safe learning environ-
ment’, “provide a teaching activity” and “constructively
evaluate teaching activities to improve education” [1].
After all, every physician engages in educational activities
in one way or another. It has been shown that a general
practitioner spends up to 20% of his consultation time
on patient education and a medical specialist up to 10%
of his time on supervising residents or medical students
[2, 3]. Physicians play an important role in providing
information and transferring knowledge to patients and
medical students. Therefore, parallel to clinical skills the
acquisition of educational skills should begin in medical
school and continue throughout postgraduate training
[4].

Educational skills are best developed by doing it your-
self [5, 6]. Peer-teaching, i.e. students teaching other
students, is a method for medical students to practice
teaching in a controlled environment [6]. In some medi-
cal faculties, both in the Netherlands and other countries,
peer-teaching is a regular part of medical school [7, 8]. To
develop medical students’ teaching skills, peer-teaching
programmes, teaching workshops, and community out-
reach programmes are used [9]. Many medical schools
in the United States offer formal students-as-teachers
(SAT) programmes, where students are assigned educa-
tional roles such as peer mentors, teaching assistants or
contributing to the development of a curriculum design.
These programmes benefit the students’ teaching skills,
improve their clinical knowledge and communication-
and professional skills. Peer-teachers can benefit from
peer-teaching experiences in many ways. Teaching offers
a chance to identify personal strengths and weaknesses
by preparing complex medical knowledge, organizing
classes, enhancing public speaking skills, giving- and
receiving feedback, working in a team and leading near-
peer students [6-8, 10, 11]. By actively participating in
their training the medical students’ intrinsic motivation
is improved [12, 13].

In a recent non-randomized controlled trial by Veloso
et al. (2019), it was shown that medical students who
taught Basic Life Support skills to community health
professionals had a better theoretical and practical per-
formance in Basic Life Support, than medical students
who didn’t teach these skills [14]. Peer-teaching is fur-
ther supported by studies that have found no difference
in medical students’ academic achievements when taught
by peer-teachers or faculty staff. While peer-teachers are
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considered less knowledgeable than faculty staff, students
actually feel more at ease asking questions and, due to
peer-teachers being regarded as more approachable, they
are better understood and guided in comprehending dif-
ficult topics [11, 14-16]. A final reason for implementa-
tion of peer -teaching programmes is the rise in student
numbers. Peer-teachers offer a solution to overcome the
strained teaching capacity of faculty staff [11, 17].

There is evidence that former peer-teaching physi-
cians become more engaged in educational activities. A
study by Kloek et al. (2016) indicated that these physi-
cians themselves highly appreciated the teaching intern-
ship and are likely committed to building an educational
career in their future professional life [18].

Unfortunately, little is known about the perspective of
medical students regarding teaching as a physician and
peer-teaching. This perspective is relevant to facilitate
the introduction of peer-teaching by medical schools and
better prepare medical students for their future teach-
ing role as a physician. It is relevant to assess medical
students’ perspective on the teaching role of physicians
and their educational activities during medical school.
Therefore, this study aims to gain insight into medical
students” opinion on teaching as a physician and peer
teaching by answering the following research questions:

+ To what extent do medical students consider
teaching a core competency of a physician?

+ How and to what extent are medical students
prepared for teaching as a physician during medical
school?

Methods

Study design and participants

This study has a cross-sectional design and is performed
by an online survey amongst medical students.

Population

The research population comprised of Dutch medi-
cal students from all medical schools across all years of
study. In the Netherlands, there are eight medical schools
that offer a six-year undergraduate medical training. The
undergraduate program is divided in a three year Bach-
elor, with mostly theoretical education, and a three year
Master, with both theoretical educations and clerkships.

Survey

The survey started with a general section on gender,
university and study-phase. Next, five questions asked
for the participants view regarding (the preparation for)
teaching as a physician and peer-teaching (see Tables 1
and 2). The questions were grounded in literature [17].
Four questions were answered on a five-point Likert
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Table 1 Answers to the questions, by phase of study and gender
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Result* Number of students; % (n/N)*

Teaching is part of the core duties of a physician

Total (n=2493) Men (n=553) Women (n=1940) Bachelor (n=1269) Master (n=1224)
Agree 494 (1232) 57.7 (319) 47.1 (913) 35.1 (446) 64.2 (786)"
Neutral 288(719) 24.1 (133) 30.2 (586)" 33.6 (427)" 239(292)
Disagree 21.7 (542) 183 (101) 22.7 (441)t 31.2(396)* 11.9 (146)

Older year medical students can teach younger year medical students well

Total (n=2490) Men (n=552) Women (n=1938) Bachelor (n=1267) Master (n=1223)
Agree 63.6 (1584) 66.7 (368) 62.7 (1216) 62 (786) 65.2 (798)
Neutral 24.3 (604) 21.9(121) 24.9 (483) 26.6 (337)} 219 (267)
Disagree 12.1(302) 114 (63) 12.3(239) 114 (134) 12.9 (158)F

| feel well prepared to teach as a physician from the medical school

Total (n=2486) Men (n=552) Women (n=1934) Bachelor (n=1263) Master (n=1223)
Agree 26.5 (658) 36.2 (200)* 23.7 (458) 26.7 (337) 26.2 (321)
Neutral 34.5(858) 29.9 (165) 35.8(693)" 40.9 (516) 28 (342)
Disagree 39 (970) 33.9(187) 40.5 (783)* 325 (410) 45.8 (560)°

| feel well prepared to teach as a physician based on my own experience

Total (n=2479) Men (n=550) Women (n=1929) Bachelor (n=1258) Master (n=1221)
Agree 47.6 (1180) 61.5 (338)" 436 (842) 39.7 (499) 55.8 (681)"
Neutral 304 (758) 26 (143) 31.7(611)f 35.7 (449)" 25 (305)
Disagree 22 (545) 12.5 (69) 24.7 (476)" 24.6 (310) 19.2 (235)
Missing; n (%) 173-187 (6.5-7) 53-56 (8.7-9.2)" 120-131 (5.8-64) 140-151 (9.9-10.7)* 33-36(2.6-2.9)

* Disagree=totally disagree (response option 1) / disagree (response option 2)

Neutral=disagree/disagree (answer option 3). For question “older year medical students can teach younger year medical students well” including 'no experience’.

Agree=agree (response option 4) / totally agree (response option 5)
1 Significant for p<0.05 (rows)

scale (strongly agree- strongly disagree), in which answer
option 3 means “neutral” and for the question “older stu-
dents can teach younger year medical students well” also
“no experience”. The final question was a binary question
(yes/no).

Procedure

The survey was part of the annual online survey of the
Dutch medical advocacy group (DeGeneeskundestu-
dent) amongst all medical students in the fall of 2017.
Participants voluntarily filled out the questionnaire and
informed consent was given for anonymous use of the
data.

Data analysis

Before data-analysis we excluded the following partici-
pants. Participants with an abbreviated medical study
were excluded because they had already finished a wide
range of different previous bachelor-studies. Participants
who had not filled out the general section were excluded
as well. The results were analysed with SPSS version 25.
The general section was analysed with descriptive sta-
tistics. The study population was compared with avail-
able national data on medical students regarding gender,
study-phase and university [19, 20]. The questions on the
participants view answered on a Likert scale were dichot-
omised to agree (strongly agree-agree) and disagree

(strongly disagree-disagree). In the analysis, we left out
the responses to category 3 to get an impression of stu-
dents’ positive or negative attitude towards peer-teaching
and, regarding question 2, to avoid bias from people who
have no experience with it giving an opinion. The results
were analysed with descriptive statistics. The participants
view according to different gender, study-phase or uni-
versity was analysed with a chi-squared-test or binomial
test. The binary question on the participants view was
analysed with descriptive statistics. The participants view
according to different gender, study-phase or university
was analysed with a chi-squared-test. The outcome of all
tests was significant if p <0.05.

Results

Respondents’ characteristics

The respondents” characteristics are shown in Table 3.
A total of 2666 medical students filled out the survey.
The percentage of male respondents was lower than the
national average, 23% versus 34%, as well as the percent-
age of master students, 47% versus 53%. The percentage
of respondents from the University of Amsterdam (UvA),
Vrije Universiteit (VU) and Rotterdam was slightly
lower than the national average, while the percentage
of respondents from Groningen, Leiden and Nijmegen
was higher than the national average. The distribution of
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Table 2 Answers to the questions, by university
Result* Number of students; % (n/N)*

Teaching is part of the core duties of a physician

Total UvA VU (n=294) Groningen  Leiden Maastricht  Nijmegen Rotterdam Utrecht

(n=2493) (n=238) (n=425) (n=288) (n=310) (n=358) (n=289) (n=291)
Agree 494 (1232) 55.9 (133)t 48.3(142) 54.4(231)t 455(131) 529(164) 433 (155)t 43.3(125)t 51.9(151)
Neutral 28.8(719) 23.5(56) 30.3(89) 27.5(117) 33.7(97) 28.1(87) 30.7 (110) 31.5(91) 24.7 (72)
Disagree 21.7 (542) 20.6 (49) 63 (214) 18.1(77)t 20.8 (60) 19 (59) 26 (93)t 253(73) 234 (68)

Older year medical students can teach younger year medical students well

Total UvA VU (n=294) Groningen  Leiden Maastricht ~ Nijmegen Rotterdam Utrecht

(n=2490) (n=238) (n=425) (n=288) (n=308) (n=357) (n=289) (n=291)
Agree 63.6 (1584) 68.9 (164) 67.7 (199) 74.8(318)t 53.1 55.2(170)t 60.8(217) 54.7 (158)t  70.4 (205)t

(153)t

Neutral 24.3 (604) 22.3(53) 224 (66) 16.7 (71)t 26 (75) 35.1(108)t 24.6(898) 29.8 (86)1 19.6 (57)t
Disagree 12.1(302) 8.8(21) 9.9 (29) 8.5(36)t 20.8(60)t 9.7 (30) 14.6 (52) 15.6 (45) 10 (29)

| feel well prepared to teach as a physician from the medical school

Total UVA VU (n=293) Groningen  Leiden Maastricht ~ Nijmegen Rotterdam Utrecht

(n=2486) (n=237) (n=424) (n=288) (n=307) (n=358) (n=289) (n=290)
Agree 26.5 (658) 19.4 (46)t 31.7 (93)t 33 (140)t 20.8 (60)T 30.6(94) 21.5(77)t 21.5(62)t 29.7 (86)
Neutral 34.5 (858) 32.1(76) 41 (1200t  32.8(139) 323(93)  355(109) 31.8(114) 30.1(87) 414 (120)
Disagree 39(970) 48.5 (115t 27.3(80)t 34.2 (145)t 46.9 33.9(104)t 46.6(167)t 48.4(140)t 29 (84)t

(135)t

| feel well prepared to teach as a physician based on my own experience

Total UVA VU (n=292) Groningen  Leiden Maastricht ~ Nijmegen Rotterdam Utrecht

(n=2479) (n=236) (n=421) (n=286) (n=307) (n=358) (n=288) (n=291)
Agree 47.6 (1180) 39 (92)t 55.8(163)t 49.9(210) 49 (140) 485 (149) 41.1(147)t 458(132) 50.5(147)
Neutral 304 (758) 33.1(78) 274 (80) 29.2(123) 28 (80) 349(107) 27.9(100) 31.9(92) 323 (94)
Disagree 22 (545) 28 (66)t 16.8 (49t  20.9(88) 23.1 (66) 16.6 (51) 31 (1)t 222 (64) 17.2(50)
Missing; n (%) 173-187 16-18 21-23 29-33 23-25 18-21 23-24 21-22 22-23

(6.5-7) (6.3-7.1) (6.7-7.4) (6.6-7.3) (7.4-8) (5.5-6.4) (6-6.3) (6.8-7.1) (7-7.3)

1 Significant for p<0.05 (rows)
UvA=Universiteit van Amsterdam
VU=Vrije Universiteit

respondents across years of study is similar to the distri-
bution in the overall population.

View on teaching as a physician and peer-teaching

The results on teaching as a physician and peer-teaching
are shown in Tables 1 and 2. Significant results are high-
lighted in the paragraph below.

Teaching as a physician

49% of the respondents agrees that teaching is a core
responsibility of a physician, while 22% of the respon-
dents disagrees. Male respondents agree more often than
female respondents, 58% versus 47%, as well as respon-
dents in the master phase than respondents in the bach-
elor phase, 64% versus 35%. Agreement of respondents
from different universities was between 43% and 56%.

Peer-teaching

64% of the respondents agrees that senior medical stu-
dents can educate junior medical students well, while
13% of the respondents disagrees. Respondents in the
master phase disagree more often than respondents

in the bachelor phase, 13% versus 11%. Agreement of
respondents from different universities was between 53%
and 75%.

View on preparation for teaching as a physician

The results on preparation for teaching as a physician by
the formal education and respondents’ own experience
are shown in Tables 1 and 2. Table 4 shows the respon-
dents own experience with teaching. Significant results
are highlighted in the paragraph below.

Formal education

27% of the respondents agrees that the medical educa-
tion prepares them well for teaching as a physician, while
39% disagrees. Male respondents agree more often than
female respondents, 36% versus 24%. Respondents in
the master phase disagree more often than respondents
in the bachelor phase, 46% versus 33%. Agreement of
respondents from different universities was between 19%
and 33%.
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Discussion

Half of medical students feel that teaching is one of the
core tasks of a physician. Unfortunately, only 25% feel
well prepared by their medical school for this teach-
ing role. This is in line with the literature that students
would benefit from more preparation in this area [21,
22]. It is striking that students who are more advanced
in their studies feel less prepared than students who are
at the beginning of medical school. The explanation for
this may be that older students have more insight into
the complexity of the teaching task because they have
more experience with the physicians who teach or have
had some experience of this themselves. It is contradic-
tory that on the one hand students are aware of their later
teaching role and responsibility but on the other hand do
not feel adequately prepared for this role. A core task of
physicians is to provide knowledge, experiences and skills
to different learning groups, e.g. to medical students,
patients and other professionals and should therefore be
a relevant part of medical education programs.

Almost half of the students feel well prepared for their
later teaching role from their own experience. They look
for teaching opportunities themselves in anatomy or
skills courses or as a secondary job [23]. They agree that
their own experience with teaching prepares them well
for teaching as a physician. This finding highlights the
importance of providing appropriate learning opportu-
nities during medical education. Students engaging as
peer-teachers have the chance to gain extracurricular
experiences that are relevant not only for professional
practice but also to strengthen soft skills and interdis-
ciplinary competencies. Teaching experiences are ben-
eficial in many ways, increase teaching skills, intensify
knowledge, increase organizational and communication
skills and enhance leading and speaking skills that are rel-
evant for daily practice [6-8, 10, 11, 24].

A large majority of medical students think that older
students are good at teaching younger ones. At some
universities, students have a more positive image of peer-
teaching than at others. It is useful to find out whether
these faculties use peer-teaching more as a teaching
method.

Thus, medical students’ own views on peer-teaching do
not seem to be an impediment to using peer-teaching to
learn the role of a teacher. This is also in line with the lit-
erature on peer-teaching showing different advantages of
learning from other students [11, 25]. First, peer-teachers
are closer to the student in experience. Therefore, they
can better understand what the students find difficult and
they also understand the knowledge level of the students
better, compared to, for example, medical specialists [15].
In addition, peer-teachers can create a safe educational
climate in which mistakes are allowed and questions
can be asked, because peer-teacher are perceived as less
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threatening [15]. Peer-teachers and students both can
profit from peer-teaching settings.

The use of students as teachers can improve teaching
capacities and is also connected to economic aspects. To
secure high standards in the quality of education in med-
ical schools, peer-teaching programs should be accompa-
nied by training and supervision [11, 17].

A strength of this research project is that it is a cross-
section of all Dutch universities and all study years.
Therefore, the results give a good picture of the opin-
ion of Dutch medical students. Furthermore, the study
focuses on the perspective of medical students. This
perspective can be beneficial for gaining insights into
medical students’ opinions and for designing adequate
learning environments in medical schools. A limitation
is that due to the nature of the survey, questionnaires
with multiple choice questions, it only provides a global
picture. Furthermore, male and bachelor students par-
ticipated significantly less, which may distort the results.
Future research can focus on a comparison between uni-
versities with and without formal education in the study
program in the area of teaching skills. Furthermore,
follow-up research should focus on assessing gender dif-
ferences. Interviews or focus groups can also provide
insight into the motivation and argumentation of the stu-
dents to gain deeper insights into students’ perceptions.
Additionally, further research should also include medi-
cal teachers, professionals at medical schools, experts
and physicians to gain multiple perspectives. It is also
important to focus on the effectiveness of peer-teaching
programs in comparison to other learning methods, par-
ticularly from a long-term perspective. As teaching skills
are a core competence of physicians for daily practice,
assessing learning opportunities and methods for physi-
cians in the context of continuing education should also
be taken into account.

Conclusions

Many medical students see teaching as a core task of phy-
sicians and are aware of their later teaching role. How-
ever, a large proportion of them, especially the students
in the last phase of their studies, feel that their medical
school program has not adequately prepared them for
this role. Instead, there are many students who gain expe-
riences and teaching skills on their own initiative outside
medical schools. Preparing medical students for their
educational tasks and supporting them in the acquisi-
tion of teaching skills should be an essential part of their
education. The majority of medical students think that
senior students can educate junior medical students well.
Therefore, implementing peer-teaching in the curricular
of medical schools could be an effective teaching method
for learning success. In a broader context, preparing
medical students for their teaching role can be beneficial
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for the patient-medicine relationship and the provision
of knowledge and health competency for patients. This
study and the literature show that peer teaching, com-
bined with good supervision and feedback, is a good way
to prepare medical students for the future teaching role.
It is important that medical schools focus on enhancing
educational quality and designing beneficial and positive
learning environments for best learning outcomes to bet-
ter prepare medical students for professional life.
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UVA Universiteit van Amsterdam
VU Vrije Universiteit
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