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Summary

Peer-assisted learning (PAL) is a form of teaching method where stu-
dents facilitate the transfer of knowledge to other students and at the
same time learn themselves. Department of Histology and Embryol-
ogy at the Faculty of Medicine, University of Belgrade, Serbia has a
longstanding tradition of PAL, which involves the use of undergrad-
uate teaching assistants (UTAs) in practical microscopy classes. This
research aimed to evaluate the attitudes and opinions towards UTAs
work during Histology and Embryology course from the perspective
of 1%t year students. Data from this study were collected from 512 un-
dergraduate medical students enrolled in the 1 study year using an
anonymous semi-structured questionnaire. The analysis of the stu-
dents’ responses has shown that almost all of our students asked for
the help of UTAs during Histology and Embryology course. Addition-
ally, 65% of students said that they felt more comfortable asking UTAs
for help during their labs than faculty teachers. Most students believe
that UTAs devoted sufficient time to them during the practical class-
es. Nearly 90% of students agreed that UTAs gave them good advice
and answers and more than 80% of students perceived that they had
never received inaccurate information from UTAs. More than 40% of
students can see themselves in the role of UTAs in future. These re-
sults indicate that UTAs have a significant place in the Histology and
Embryology curriculum and that their role in everyday teaching rep-
resents one of the most important aspects of PAL.
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INTRODUCTION

Peer-assisted learning (PAL) is a well-established teach-
ing method where non-professional teachers, such as
students, facilitate the acquisition of knowledge by other
students, helping them to master the educational materi-
al and at the same time learn themselves, thus undertak-
ing an active role in the process of teaching (1, 2, 3). This
form of education has found its application in all levels of
education, but nowadays it is most dominant in the field
of higher education, especially in medicine, where it has
found its educational place in numerous preclinical (4-9),
as well as clinical subjects (10-12).

Different forms of PAL can be classified according to
its three main components — educational distance, group
size and formality (13, 14) - distance being the main fac-
tor that distinguishes these educational programs (15).
When referring to the difference in educational distance,
the term peer tutoring refers to the relationship in which
student-teachers and student-learners are in the same
academic year, while the term near-peer is used for the re-
lationship where the difference between student-teachers
and student-students is at least one academic year (14-16).
One of the main forms of near-peer teaching at faculties
is implemented using undergraduate teaching assistants
(UTAs) (17). Various roles and responsibilities of UTAs
have been described in literature (3, 18), as well as their
positive benefits to student-learners and themselves in
the fields of biomedical sciences (3, 5, 17, 19 - 21).

At the Department of Histology and Embryology,
Faculty of Medicine, University of Belgrade, Republic
of Serbia, there has been almost a century-long tradi-
tion of actively engaging UTAs in practical microscopy
classes. Their task is to help 1** year students recognize
and analyze histological slides, as well as draw and label
given samples and help them with the course material.
UTAs at our department are preselected from students
who have successfully passed the Histology and Embry-
ology exam with high marks (9/10 or 10/10) and are at
least at the 2™ year of their medical studies. Additionally,
these students are interviewed by department members
to assess their competence and interest in being UTAs.
Although throughout the previous decades we have seen
many positive effects of UTAs on our 1% year students
and Histology and Embryology teaching in general, we
haven’t had the opportunity to inspect the attitudes and
opinions of 1* year students about the UTAs work so far.
Therefore, this research aimed to evaluate the quality of
work of UTAs at the Department of Histology and Em-
bryology from the perspective of 1 year students and to
look into their attitudes and opinions towards this form
of near-peer education program.

MATERIAL AND METHODS
Histology and Embryology course

Histology and Embryology is a mandatory, two-semes-
ter subject for 1% year medical students at the Faculty
of Medicine, University of Belgrade, Republic of Serbia.
The course takes 30 weeks, and it is organized into lec-
tures, practical classes (microscopy labs), and seminars or
online (blended) activities. Students can choose to have
traditional computer classroom seminars, or they can be
enrolled in an online course of Histology and Embryol-
ogy entitled “Reticulum”, based on Moodle Learning
Management System (LMS). For a detailed description
of the Histology and Embryology course at the 1*year of
medical studies and the structure and organization of the
curriculum at the Faculty of Medicine, University of Bel-
grade, the readers are referred to our previous paper (25).

Subjects

The present study included a total of 512 undergraduate
medical students enrolled in the 1* year of the Faculty of
Medicine, University of Belgrade. The survey was done at
the end of the second semester and during the final week
of microscopy labs in Histology and Embryology, at our
department. The study aims were introduced to the par-
ticipants and each of the students gave their consent to
voluntarily and anonymously participate in the survey.
The present study was also done as a part of the quality
assurance and quality improvement program at the De-
partment of Histology and Embryology, Faculty of Medi-
cine, University of Belgrade.

Instrument

Data from this study were collected using an anonymous
digitally semi-structured questionnaire. The question-
naire was comprised of questions regarding demographic
characteristics, such as gender, and previous education,
as well as the questions and assertions concerning the
student’s attitudes towards the quality of work of UTAs.
The study results are shown in the form of descriptive
statistics (frequencies, percentages). One question was in
the form of assertion which was rated on a S-point Likert
scale, where answer 1 denoted the attitude “I completely
disagree” and answer S denoted the attitude “I strongly
agree” with the given statement. These results were later
dichotomized so that the answers ranked 4 or 5 on the
Likert scale were classified as a positive attitude or “agree-
ment” and answers ranked 3, 2, and 1 on the Likert scale
were classified as a negative attitude or “disagreement”.
Additionally, the questionnaire included two open ques-
tions, where students were able to express their opinions
on what characteristics and virtues make good UTAs and
why some of them would like to become UTAs in future.
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RESULTS

Atotal of 512 1*'year medical students (151 male and 361
female students) participated in the study and completed
the semi-structured questionnaire. Most of the students
had previous high school (313/512, 61.1%) or secondary
medical school education (182/512, 35.5%), while only
3.3% (17/512) students have completed some other type
of secondary school.

The Histology and Embryology course has 27 prac-
tical microscopy classes during two semesters (13 in the
first semester and 14 in the second semester). For UTAs
to fulfill their teaching obligations, they must be present
in at least 11 microscopy labs during one semester, which
is cumulatively about 80% of the total practical classes
during the course. When students were asked whether
the UTAs regularly attended their microscopy labs, most
students responded positively (455/512, 88.9%), while
11.11% (57/512) students reported that UTAs occasion-
ally appeared in their classes. None of the students have
responded that UTAs did not attend microscopy labs.

The main role of UTAs in the Histology and Embry-
ology course is to help and teach 1* year students how to
properly use a microscope, find adequate elements in his-
tological slides, as well as to help them draw and label those
structures in their workbooks. Almost 90% of our students
have, to some extent, asked for the help of UTAs dur-
ing the Histology and Embryology course and less than
1% (3/512) of students have never asked for UTAs help
(Figure 1). Additionally, 65% of students (334/512) have
said that they felt more comfortable asking UTAs for help
during their practical courses than asking faculty teach-
ers (teaching assistants, assistant professors, and associate

professors). Only one student (0.2%) has responded nega-
tively about asking both from faculty teachers and UTAs
for assistance. We were also interested in seeing which
segment of microscopy labs UTAs were most helpful with.
The student’s answers show that UTAs have a very impor-
tant role not just in microscopy, analyzing, drawing, and
labeling of specimens and structures, but also students
turn to UTAs when they have questions concerning the
Histology and Embryology teaching material (Table 1).

Most of the student respondents (78.5%, 402/512) be-
lieve that UTAs devoted sufficient time to each of them
during practical classes. However, a fifth of students
(20.5%, 105/512) state that UTAs did this sporadically,
while only § students (1%) have claimed that UTAs never
devoted enough time to them. 1* year medical students
have also expressed their thoughts on the quality of an-
swers and advice given by the UTAs in the form of the fol-
lowing statement: UTAs gave me good advice and provided
answers to my questions concerning Histology and Embryol-
ogy teaching material. Almost 90% (455/512) of students
agreed with the abovementioned assertion, while only
11% (57/512) of students showed some degree of dis-
agreement (Figure 2).

Since UTAs at our Faculty can be students from 2™ to
6™ year of study who have successfully passed Histology
and Embryology exam, one should be aware that they are
nonetheless still undergraduate students and that their
knowledge may vary and sometimes be even incorrect.
For this reason, we aimed to check if the 1* year students
ever had a perception that UTAs gave them false infor-
mation and if it was so, to what extent. Our analysis has
shown that more than 80% (407/504) of students claimed
that they had never received inaccurate information

Question: Do you ask UTAs for help during microscopic labs?

Oitern
36,1%
[1B5)

Always
50.4%
(258)

Graph 1. Students’ responses to the question if they needed help from the undergraduate teaching assistrants during microscopy classes of

Histology and Embriology
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about the Histology and Embryology teaching course
material. Although this is the majority of students there
is a significant number of students (17.5%, 88/504) who
have stated that UTAs sometimes gave false or inaccurate
information, and this percentage should not be neglected.
Table 1. Students’ responses to the question for what reason they

asked undergraduate teaching assistants for help during microscopic
classes of Histology and Embryology.

For what reasons do you ask UTAs for help Np/Ntot (%)

during microscopic labs?

T ask for assistance with microscopy and 146/512 (28.5%)

drawing of histological slides.

I ask for assistance with microscopy and 338/512 (66%)
drawing of histological slides, but also with

Histology and Embryology teaching material.

Whenever I ask for help I always have a questi-  25/512 (4.9%)
on concerning Histology and Embryology

teaching material.

3/512 (0.6%)

Inever ask questions.

An interesting result arises as a response to the ques-
tion in which 1* year students have been asked if they
see themselves in the role of UTAs in future. Although
a large percentage of students gave a positive answer to
this question (42.6%, 218/512), there was a significant
number of students who gave a negative answer (31.1%,
159/512) and students who did not have a clearly defined
attitude towards this question (26.4%, 135/512). In the fi-
nal question, students had the possibility to give an open
answer as to which personal qualities and characteristics

described a good UTA. In Table 2 we have listed some of
the most interesting and striking comments given by our
students.

DISCUSSION

When trying to classify the form of PAL present in the
Histology and Embryology course at our faculty, and
according to the categories proposed by Olaussen et al.
(15), we could say that it predominantly belongs to the
near-peer tutorial form. The near-peer form of PAL im-
plies that there is a difference of at least one academic
year between students, as it is the case between our 1*
year students and UTAs (13). Additionally, we can fur-
ther classify this form of near-peer teaching as near-peer
tutoring, since usually one UTA is assigned to 10 students
(15). However, in the past year, due to certain legislations
that have been adopted by our university, the number of
UTAs at our faculty significantly decreased. Thus, we
can now define the current situation as near-peer didac-
tic form, where the ratio between UTAs and students ex-
ceeds 1:10 (15). According to the environment in which
peer education is conducted, our course belongs to the
formal form, since it has been implemented in the official
curriculum (14, 15).

Among the obtained study results, we can see that al-
most all our students (86.5%) have always or often asked
for the help of UTAs to some extent. Interestingly, 65%

Statement: UTAs have given me good advica and answers to my questions concerning Histology and Embryology teaching material.

Negative attitude f Dlsagreemant (2)

1.8%
=
Negative attitude / (Nsagreamant (3)
B8%
[45)

Posithve antitude / Agreement
(&)
A5.7%
|83

Negative attitude / Disagreement (1)
LB
{3}

Pasitlve antltude [ Agreement
15}

53.1%

(273)

Graph 2. The percentege of students who agreed or disagreed with the given assertion. The S-point Likert scale answers have been additionally
dichotomized, so that answers ranked 4 or S have been considered as positive attitude (i.e., agreement) and answers ranked 1, 2 and 3 have

been considered as negative attitude (i.e., disagreement)
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Table 2. Students’ responses to an open-ended question about what describes a good undergraduate teaching assistant

What describes a good UTA?

Having a good attitude towards students, i.e., let them know they can freely ask everything they don’t know, even if those questions are related to basic
things from a certain area or subject. Of course, a UTA must know the things he/she teaches, but even if they don’t, they should be willing to ask other
UTAs or teachers for advice and explanation. After all, nobody can know everything.

First, a UTA must have knowledge and secondly they must be able to transfer the knowledge to other students in a way that they feel relaxed and
comfortable when they are given help and explanation. A UTA should not be arrogant about their knowledge.

Someone who fully understands new students and therefore knows exactly how to help them.

A good undergraduate teaching assistent is a student who is willing to help other students in the right way regarding the subject matter, and for other
medical-related things, such as medical studies in general and teachers. They should have sufficient knowledge of the subject matter for which they are

elected, be in a good mood, and should not scare off younger students.

Timeliness, goodwill, good attitude, and the power to transmit knowledge.

A good presentation of certain lessons with guidance on how to learn certain course materials.

Remembering to ask a student if he needs any help and then to give that student enough attention and time for adequate explanation. Trying to
clarify, in the best way possible, all of the things that are unclear to students.

Always willing to help and devote enough time to everyone.

Abbreviations: UTA — undergraduate teaching assistant

of them have said they had more freedom to ask UTAs
for help than their teachers. Regarding our UTAs’ knowl-
edge, most 1* year students (88.9%) replied that they were
given good advice and answers, while more than 80% of
them claimed that they had never received inaccurate in-
formation related to course material. These results could
be explained by the theory of cognitive congruence (13,
20, 23 - 25). This theory relies on the assumption that
learning process consists of upgrading the already exist-
ing prior knowledge in pupils. Additionally, it is known
that student-teachers (UTAs in our case) better perceive
the Vygotsky zone of proximal development, which rep-
resents a difference between what a learner can do with
and without appropriate assistance (25, 26). Thus, teach-
ers, who by default possess more knowledge than learn-
ers, can show a certain degree of cognitive incongruence,
which in turn may distance the students from them (4,
20). On the other hand, due to their ability to realize the
zone of proximal development, UTAs are much more
cognitively congruent and share more connections with
their student learners (S, 13, 14, 20, 25). Therefore, it is
possible that student-learners believe that student-teach-
ers who had a recent contact with the same teaching ma-
terial and have passed the Histology and Embryology
exam, may have a lot more understanding for them than
the teachers who deal with the given subject matter much
longer and on a higher level (20, 27).

A student who wants to be a UTA at our faculty is
required to have a good grade point average and to have
passed the subject they want to teach to other students
with high marks. These students are chosen by faculty
members of a certain department and are usually con-
sidered to be among best students in a certain subject,
who possess similar knowledge, abilities, skills, and
higher enthusiasm than graduate teaching assistants
(18). Thus, it is not surprising that more than 80% of
our 1* year students stated that they had the perception

that they had never received inaccurate information
from UTAs. However, we should not overlook the fact
that more than 17% of students have stated that they
received some form of inaccurate information from
UTAs. Mistakes are present in every aspect of teaching
profession, and in UTASs’ work, mistakes could be even
more pronounced since they are still students and learn-
ing their mistakes is present in everyday aspect of their
studies. Medical students are aware that errors in medi-
cal education occur from the beginning of their studies,
but the question is whether students themselves, and in
our case UTAs, are aware of those mistake and wrong
information they may have transferred to their student-
learners (28).

Trying to evaluate additional aspects of UTAs in-
fluence, we also had an open-ended question on what
described a good UTA from a student’s standpoint. By
analyzing the student’s comments, we have been able
to see the presence of another very important relation,
such as social congruence, which also underlies PAL (8,
14, 15, 20). This relation draws on the importance of
student-learner and student-teacher relationship, where
the student-teacher is acting as a role model. In our sit-
uation, the concept relies on the fact that if UTAs have
been able to overcome certain difficulties while learn-
ing Histology and Embryology, the student-learners will
gain confidence that they will also be able to do so. Thus,
both groups of students build a mutually rewarding and
encouraging relationship, where UTAs improve their
skills as educators and enhance confidence, while stu-
dent-learners are stimulated to work harder and be more
involved in the learning process (2, 3, 14, 20, 25, 29, 30).
However, one should be aware that near-peer learning
changes with the distance between learners and teachers
(31). Graduation is thought to be one of the main transi-
tions where social and cognitive incongruence become
most apparent, but we now know that this happens even
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sooner in the so-called transition zone, which is used to
denote senior and last-year students (8).

Being a UTA means having a lot of obligations and
duties, but it also brings numerous positive experiences
and advantages such as development of teaching, social,
communication, and leadership skills, improvement and
advancement of current knowledge, and thus the level
of self-confidence, as well as the feeling of enjoyment
and enthusiasm as a result of being able to participate
in someone’s education (20, 25, 32 — 34). It seems that
students can recognize these positive effects since more
than 40% of them answered that they can see themselves
in the role of UTAs in future. However, more than 50%
of students had a negative opinion about being a UTA or
did not have a clearly defined opinion. The reasons for
this may be numerous, starting from a lack of interest in
Histology and Embryology as a subject, indifference to-
wards participation in the education of other students, or
even unawareness of what the job of UTA is like and what
the abovementioned positive effects it contains. The last
is supported by 26% of students who did not have a de-
fined opinion on whether or not to become a UTA. This
highlights the need for formal development of students’
teaching skills in an undergraduate curriculum since it
can point out many benefits of near-peer learning to stu-
dents, the principal being - teach others and become bet-
ter learners (19, 20, 25). Also, both students and UTAs
acquire self-confidence and collaborative skills for learn-
ing, listening, and discussing as a team (21).

A study by Pintér et al. shows a positive impact of
near-peer tutors on student development in basic surgi-
cal skills training, suggesting the application of near-peer
trainers’ technique as cost-efficient and mutually ben-
eficial (35). The benefits of near-peer teaching are also
shown in the basic life support course, acute care skill
training course, and clinical skills and simulation course
(36). Thampy et al. proposed using general practitioners
in training as near-peer tutors for medical students, given
their eagerness to teach and learn. They also suggest that
students in turn value teaching by their near peers (37).
In all examples, students stated that they felt more com-
fortable seeking help and guidance from near-peer teach-
ers and found them more approachable than their regular
course teachers.

Our study had several limitations which should be
noted, as they may have an impact on result interpreta-
tion. The main limitation lies in the distance diversity be-
tween our UTAs and 1* year medical students. As noted
in the introduction section UTAs can be students who
have successfully passed the Histology and Embryology
exam and thus can be students from 2" to 6" year of med-
ical studies at the Faculty of Medicine in Belgrade. Since
our 1* year students did not have the information about
the UTASs’ year of study, we were unable to assess the im-
pact of distance between learners and teachers, which as
we are aware, can significantly influence the quality and

outcomes of PAL. The second factor is UTASs’ regularity
of attendance. Each year we have UTAs who do not fulfill
their teaching obligations or decide to leave their posi-
tion, mainly due to other faculty obligations which pro-
gressively increase with the year of study. However, ac-
cording to the answers in our students, this factor did not
significantly influence the study results as the majority
of students (almost 90%) reported that UTAs regularly
attended their microscopy labs.

CONCLUSION

The results of this study shed light on how student-learn-
ers were satisfied with the work of UTAs and it is currently
the only study that has examined this form of near-peer
learning method in Histology and Embryology teaching.
Students’ responses have shown that they feel more com-
fortable working and contacting UTAs for assistance and
that the information provided by UTAs are correct and
useful. According to our students, a good UTA should
always be willing to help, devote enough time, have suf-
ficient knowledge, and create comfortable atmosphere
where student learners can feel free to ask questions.
These results indicate that UTAs have a significant role in
Histology and Embryology curriculum and that their role
in everyday teaching represents one of the most important
aspects of near-peer learning. Also, the impact that UTAs
have on student-learners is a sign for us to additionally ad-
dress their teaching education and to stimulate such stu-
dents to further develop their teaching skills, from which
both student-learners and student-teachers would benefit.

Based on the obtained results we now have two key
directions in which future research on UTASs’ impact on
Histology and Embryology teaching in Serbia can be fo-
cused. Firstly, the effects of distance between learnersand
teachers should be thoroughly studied in the context of
how this relationship changes with UTAs’ year of study.
Additionally, it would be interesting to see if the qual-
ity of work of UTAs differs if we consider the informa-
tion about UTAs’ Histology and Embryology education
- whether their teachers were UTAs during their studies
and if they had any previous pedagogic experience.

The second important direction is directly related
to the number of UTAs. Shortly after the completion of
this study, the university has made a decision to decrease
the number of UTAs in all subjects in which they are en-
gaged. This has led to changes in the PAL towards the
near-peer didactic form of teaching. If we were to repeat
this research under current conditions, it would be in-
teresting to see if the UTAs’ time devoted to 1* year stu-
dents and thus the quality of their work have significantly
changed.
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STAVOVI | MISLJENJA STUDENATA PRVE GODINE MEDICINE O UCENJU
HISTOLOGIJE | EMBRIOLOGIJE UZ POMOC VRSNJACKOG PODUCAVANJA: ULOGA

STUDENATA DEMONSTRATORA

Milo$ Bajcetict, Ana PeSikan? , Katarina Milutinovic!, Ana Ilijevskit, Aleksa Lekovic?, Jelena Rakocevic?, Ivan Zaletel

Sazetak

Vrinjacko poducavanje (eng. peer-assisted learning, PAL)
je vrsta nastavne metode gde ucenici prenose znanja
drugim ucenicima i kroz taj process istovremeno i sami
uce. Katedra za histologiju i embriologiju Medicinskog
fakulteta Univerziteta u Beogradu ima dugogodisnju
tradiciju vr$nja¢kog podrucavanja, koja se ostvaruje an-
gazovanjem studenata demonstratora na osnovnim stu-
dijama tokom prakti¢nih ¢asova mikroskopije. Cilj ovog
istrazivanja bio je da se iz ugla studenata prve godine
procene stavovi i misljenja o radu studenata demonstra-
tora na predmetu histologija i embriologija. Podaci su
prikupljeni od 512 studenata sa prve godine osnovnih
akademskih studija medicine koris¢enjem anonimnog
polustrukturisanog upitnika. Analiza odgovora pokazala
je da su skoro svi nasi studenti trazili pomo¢ studena-

ta demonstratora tokom trajanja nastave iz histologije
i embriologije. Pored toga, 65% studenata izjavilo je da
im je lakSe da traze pomoc¢ od studenata demonstrato-
ra nego od zvani¢nog nastavnog osoblja. Vecina stude-
nata veruje da su im studenti demonstratori posvetili
dovoljno vremena tokom prakti¢ne nastave. Skoro 90%
studenata se slozilo da su im studenti demonstratori dali
dobre savete i odgovore, a vise od 80% smatra da nikada
nisu dobili netacne informacije od demonstratora. Vise
od 40% studenata moze da vidi sebe u ulozi demonstra-
tora u buduénosti. Ovi rezultati ukazuju da studenti de-
monstratori imaju znacajno mesto u nastavnom planu i
programu histologije i embriologije i da njihova uloga
u svakodnevnoj nastavi predstavlja jedan od najvaznijih
aspekata vrsnjackog poducavanja.

Klju¢ne reci: vrsnjacko poducavanje, medicinska edukacija, nastava, kurikulum
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