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Abstract

The anatomical knowledge that students must assimilate is very extensive and necessary to master thoro-
ughly in a relatively short period. To address the difficulties associated with learning anatomy, we decided
to preliminarily investigate the method of near-peer teaching (NPT) to improve learning and preparation
for exams.

The main aim of our study was to determine students’ attitudes toward their own knowledge in the con-
text of being taught by peers. An additional important aspect of the project was to evaluate the significance
of this teaching method in the context of effective anatomy learning and to verify the potential for integra-
ting a new form of peer assistance into everyday education.

We initiated a series of lectures conducted by members of our student scientific club to prepare students
for their exams. After each lecture, participants were asked to complete a voluntary survey to gather their
opinions on their satisfaction with the sessions.

The sessions were rated as helpful by 94.8% of respondents, with 54% stating that the sessions reduced
their anxiety before the upcoming exam. However, 26.3% felt that the sessions increased their anxiety. The
sessions boosted the self-esteem of 34.7% of respondents and lowered it to 25.4%, while the rest reported
no change. As many as 96.1% of respondents would recommend such sessions to other students.
Near-peer teaching appears to be an effective method of supporting the assimilation of material outside
of regular classes. The results suggest that NPT can enhance students’ self-assessment of their knowledge.
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Introducion

Anatomical education relies strongly on relations
between teachers and students. Obviously, in the
dissection room, the teacher is critical to showing
young adepts of medical sciences anatomical struc-
tures [1]. The students must be taught how to han-
dle the anatomical specimens with care and dignity.
Also, due to many hardships in mental visualization
that need to be performed by the student, the teach-
er is required to carefully explain the material. In-
put placed both by teachers and students results in
higher standards in later clinical practice [2]. And,
undoubtedly, anatomical education is important as
anatomy is constantly evolving, with reported ana-
tomical variations growing in numbers [3-6].

Among the important problems of modern an-
atomical education, there are a few crucial points,
and one of them is the decreasing number of com-
petent teachers [7,8]. Anatomy should be known by
doctors on a level required at least to treat patients,
which hugely differs between specialties [9,10].
Regardless of that, every student must complete
a course in human anatomy:.

In most schools, anatomy course constitutes
a larger part of the first year of studies. In our coun-
try, this means that students will study for another
five years after they finish the anatomy course. This
leaves plenty of time to help out younger students
struggling with basic sciences such as anatomy.

This “helping out” process, existing possibly as
long as academia itself, was attempted to be stan-
dardized and systematized. On that concept, the
idea of Near-peer Teaching (NPT) sprouted. NPT
means simply students of higher years teaching
younger students [11]. While the traditional educa-
tional model is still the most popular and, without
any doubt, required for the educational process,
NPT is becoming more popular every day. NPT as
an innovation in medical and, specifically, anatomi-
cal education could be a great enhancement among
new technologies or, for example, novel techniques
that amplify the quality of cadavers [12-14].

We have decided to try ourselves in NPT. For that,
as a student scientific club, we decided to create an
event in the type of alecture, which was aimed at
familiarizing first-year students with the material
required for their test in osteology.

Materials and methods

The survey consisted of 27 questions, including
a demographic section of 7 questions and 20 ques-
tions about the subject of the study. It was devel-
oped using Google Forms and distributed online to
first-year medicine and dentistry students at our
university who participated in the aforementioned
event. The study was conducted in October 2023.
All participants have given an informed consent.
Data was fully anonymous.
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Data from survey was exported from Google
Forms as .xlsx file and then edited and sorted using
Microsoft Excel. Qualitative data was quantified in
the following way:

¢ For questions with four possible responses,

each response was given a specific numerical
value from 1 to 4, with 1 being the most neg-
ative answer and 4 most positive answer.

¢ For questions with five possible responses,

each response was given a specific numerical
value from 1 to 5, with 1 being the most neg-
ative answer and 5 most positive answer.

Quantified data was then analyzed using TIB-
CO Statistica® 13.6.0 software. Using scatter plot
analysis, we searched for possible correlations
between students’ self-assessment of preparation
for the exam and factors that could presumably
affect it. We took five different factors into consid-
eration: students’ time spent on learning anatomy
weekly, students’ rating of knowledge acquired
during anatomy classes, students’ interest in anat-
omy, time classes were conducted in lecture-style
form and time classes were conducted with cadav-
eric materials. The level of statistical significance
was set at p<0.05, correlation was measured with
Pearson’s correlation coefficient.

Results

The survey included 91 medical students, of
which 67 were women, 23 were men, and one
person chose not to answer this question. Seven-
ty-seven respondents were aged 17-19, while the
remaining 14 were 20-22 years old. Most respon-
dents were city residents (80.2%), with 19.8% liv-
ing in rural areas. Most participants (82 students)
were medical students, while the remaining 9 were
dental students. All respondents were students at
the Wroclaw Medical University, including 64 study-
ing in Wroclaw and 27 in the university’s branch in
Walbrzych. The vast majority (91.2%) had not pre-
viously attended anatomy classes due to studying
in different fields, and for 81.3% of them, the exam
preparation, which was the “Anatomy Review,’
was their first academic test of knowledge during
normal anatomy. The review was conducted both
in-person and online. Seventy-eight participants
attended the in-person review, while the remaining
13 participated online.

Assessing their level of preparation for the anat-
omy exam, 42.9% felt moderately prepared, 28.6%
poorly prepared, 20.9% well prepared, 5.5% very
poorly prepared, and two people rated their prepa-
ration level as very good.

Considering the amount of knowledge gained
from the anatomy classes, 54.9% of respondents
gained alarge amount of knowledge, 22% a mod-
erate amount, 13.2% avery large amount, 6.6%
a small amount, and the remaining 3.3% assessed
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Correlation between students’ rating of knowledge acquired during anatomy classes and their self-
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FIGURE 1 Scatter plot analysis showing correlation between students’ time spent on learning anatomy weekly and their
self-assessment of preparation for the exam. Statistical analysis shown statistically significant correlation with p = 0,0209
and very weak correlation with r = 0,24511

Correlation between students’ interest in anatomy and their self-assessment of preparation for the exam.

y =3,1477 - 0,0874 * x
Correlation: r= -0,0658, p = 0,538
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FIGURE 2 Scatter plot analysis showing correlation between students’ rating of knowledge acquired during anatomy
classes and their self-assessment of preparation for the exam. Statistical analysis shown statistically insignificant corre-

lation with p =0,3721
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Correlation between students’ time spent on learning anatomy weekly and their self-assessment of
preparation for the exam.

y=2,2792 + 0,17887 * x
Correlation: r= 0,24511, p = 0,020
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FIGURE 3 Scatter plot analysis showing correlation between students’ interest in anatomy and their self-assessment of
preparation for the exam. Statistical analysis shown statistically insignificant correlation with p = 0,5306

Correlation between time classes were conducted in lecture-style form and attending students’ self-
assessment of preparation for the exam.

x=3,2373-0,1494 *y
Correlation: r= -0,1701, p = 0,109
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FIGURE 4 Scatter plot analysis showing correlation between time classes were conducted in lecture-style form and at-
tending students’ self-assessment of preparation for the exam. Statistical analysis shown statistically insignificant corre-
lation with p = 0,1089
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the amount of knowledge gained as very small. Sta-
tistical analysis showed no statistically significant
correlation between students’ rating of knowledge
acquired during anatomy classes and their self-as-
sessment of preparation for the exam with p =
0,378 (Fig. 1). 53.8% of surveyed students rated
anatomy as an interesting academic subject, 41.8%
as very interesting, 3.3% as very uninteresting, and
one person rated anatomy as uninteresting. Sta-
tistical analysis showed no statistically significant
correlation between students’ interest in anatomy
and their self-assessment of preparation for the
exam with p = 0,538 (Fig. 2). When asked about
the amount of time spent weekly studying for the
anatomy exam, 34.1% of them spent 5-10 hours,
23.1% spent 11-15 hours, 22% more than 20 hours,
17.6% 16-20 hours, and 3.3% 1-4 hours. Statisti-
cal analysis showed statistically significant very
weak correlation between students’ time spent on
learning anatomy weekly and their self-assessment
of preparation for the exam with p = 0,020 and r =
0,24511 (Fig. 3). Evaluating the portion of the class
time the instructor spent explaining topics using
theoretical sources (textbooks, multimedia presen-
tations, etc.), for 37.8% of respondents, it was ¥2-3%4
of the class time, for 23.3%, it was %-% of the time,
20% less than % of the time, and for the remaining
18.9%, it was more than 34 of the class time. Sta-
tistical analysis showed no statistically significant
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correlation between time classes were conducted in
lecture-style form and attending students’ self-as-
sessment of preparation for the exam with p=0,109
(Fig. 4). 31.1% of respondents answered that the
instructor spent %-% of the class time explaining
topics using available specimens, another 31.1%
less than % of the class time, 21.1% %-34 of the
class time, and the rest (16.7%) had access to spec-
imens for more than 34 of the class time. Statistical
analysis showed statistically significant very weak
correlation between time classes were conducted
with cadaveric materials and attending students’
self-assessment of preparation for the exam with p
=0,045andr=0,21162 (Fig. 5).

Auxiliary materials used by students during their
exam preparations were also analyzed. 85.7% of
respondents used flashcards (Anki, Quizlet), 75.8%
read textbooks, 34.1% studied with friends, anoth-
er 34.1% used mnemonic techniques, 44% studied
from their notes, 9.9% watched lectures, 18.7%
watched materials by online creators, 9.9% used
the Feynman technique, and the remaining 7.7%
used methods such as materials collected by senior
students, watching anatomical atlases, apps, etc.
45.6% of those surveyed, when asked about study
techniques used during preparations for the theo-
retical part of the exam, responded that they used
flashcards, 93.3% focused on reading textbooks,
38.9% studied with friends, 25.6% used mnemonic

Correlation between time classes were conducted with cadaveric materials and attending students’ self-
assessment of preparation for the exam.

y=2,4611+0,17662 * x
Correlation: r= 0,21162, p = 0,045
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FIGURE 5 Scatter plot analysis showing correlation between time classes were conducted with cadaveric materials and
attending students’ self-assessment of preparation for the exam. Statistical analysis shown statistically significant corre-
lation with p = 0,0453 and very weak correlation with r = 0,21162
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techniques, 52.2% made their notes, 12.2% watched
online creators, and the remaining 17.8% watched
lectures. In our survey, we also focused on analyzing
students’ expectations towards the “Anatomy Re-
view.” 51.6% of them expected to learn a lot, 37.4%
had no expectations, 5.5% hoped to learn a great
deal, and the remaining 5.5% thought they would
learn little. 61.5% of respondents believed that the
review would be rather helpful, 28.6% thought it
would be very helpful, 8.8% had no opinion on the
matter, and one person believed the review would
not be helpful for them. When asked about feelings
of anxiety related to the exam, 40.7% responded
that they rather felt anxiety, 34.1% were very afraid,
12.1% had no opinion, 11% did not feel anxiety, and
two people did not feel anxiety at all. Respondents
also assessed their knowledge status before the
“Review.” 46.2% rated it as neutral, 26.4% as good,
22% as bad, three people rated it as very bad, and
two as very good. After the lecture addressed the
most important aspects for the respondents, we
asked them for an overall assessment of the event.
52.7% of them were satisfied with the classes,
39.6% were very satisfied, 5.5% had no opinion,
and the remaining two people were very dissatis-
fied. The “Anatomy Review” met the expectations
of 49.5% of respondents, 26.4% rated it as better
than expected, 22% rated it as much better than
expected, and the remaining two people rated it as
worse than expected. For 50.5% of students, the
“Review” was rather helpful, for 44%, it was very
helpful; 4.4% had no opinion, and for one person,
it was rather not helpful. When asked whether the
“Anatomy Review” changed their level of anxiety re-
lated to the upcoming exam, 45.1% responded that
it slightly decreased anxiety, 23.1% felt no change
in attitude, 18.7% responded that stress/anxiety
slightly increased, 7.7% felt that stress significant-
ly increased, and for the remaining 5.5%, stress
significantly decreased. For 42.2% of students, the
“Review” did not change their self-assessment of
knowledge status; 28.9% noted that their self-as-
sessment level slightly increased after the classes,
for 17.8%, it slightly decreased, for 5.6%, it signifi-
cantly decreased, and for remaining 5.6% it sig-
nificantly increased before the exam. When asked
if they would recommend others to participate in
the “Anatomy Review,” 60.4% would, 35.2% rather
would, and the remaining 4.4% had no opinion.

The classes were rated as helpful by 94.8% of
respondents; 54% believed that they reduced their
level of anxiety before the upcoming exam, but
26.3% thought that the classes increased their anx-
iety level. The classes increased self-assessment ac-
cording to 34.7% of respondents but decreased it
according to 25.4%, with the rest seeing no change
in self-assessment. As many as 96.1% of respon-
dents would recommend such classes to other
students.
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Discussion

The findings of this study highlight the potential
of Near-peer Teaching (NPT) as a possible exten-
sion of traditional anatomy education. By involving
senior students in teaching first-year medical and
dentistry students, we may enhance the educational
prowess of the young adepts of the science and art
of medicine. The “Anatomy Review” demonstrated
positive outcomes, particularly in improving stu-
dents’ perceptions of their knowledge and prepa-
ration for exams and alleviating anxiety related to
upcoming tests. Additionally, NPT facilitates peer-
to-peer communication, often making complex ma-
terial more relatable and accessible.

A significant percentage of participants (94.8%)
found the review helpful, with most respondents
noting it met or exceeded their expectations. How-
ever, it is worth noting that the impact of the review
on students’ anxiety was mixed. At the same time,
54% reported reduced anxiety levels, and 26.3%
experienced increased stress. Self-assessment out-
comes similarly pose adichotomy: while many
participants reported improved confidence, some
experienced a decline, potentially reflecting height-
ened awareness of knowledge gaps.

Importantly, the high recommendation rate
(96.1%) indicates strong satisfaction with the for-
mat and utility of the event. The use of diverse
learning methods, such as flashcards and multi-
media resources, alongside hands-on exposure to
anatomical specimens, likely contributed to its ef-
fectiveness. These results suggest NPT to be an in-
teresting direction for growth. Given the growing
scarcity of qualified anatomy instructors, NPT rep-
resents a student-driven alternative.

Given that, as statistical analysis showed, in-class
learning and self-education have very weak or no
statistically significant correlation with students’
self-assessment of preparation for the exam, near-
peer teaching may be a good supplementary meth-
od for acquiring knowledge essential for the medi-
cine students.

Conclusions

No statistically significant correlation with stu-
dents’ self-assessment of preparation for the exam
was found between three out of five examined
factors - students’ rating of knowledge acquired
during anatomy classes, interest in anatomy and
time classes were conducted in lecture-style form.
For the rest of the factors - students’ time spent
on learning anatomy weekly and time classes were
conducted with cadaveric materials, we found very
weak, statistically significant correlation.

A significant proportion of participants (94.8%)
found the review helpful. This shows the efficacy of
NPT in creating a supportive learning environment.
The variability of the results suggests that although
NPT can be beneficial, it may not fully address the
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challenges of anatomy learning. The summary from
the survey leads us to conclude that peer teaching
positively influences students’ attitudes toward
learning anatomy and, in the vast majority of cases,
allows them to reduce stress/anxiety before taking
exams. This method of learning develops competen-
cies and skills and demonstrates significant support
among students, as well as the potential to expand
the spectrum of learning methods.

Future studies could explore long-term effects,
such as knowledge retention, assessment by resi-
dent supervisors, and clinical practice assessment,
to further validate its impact. We suggest running
studies on larger groups and longitudinal studies
observing the students through the whole anatomy
course.
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