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ABSTRACT

Objective: To provide relevant insight into the current degree of usage of the research potential of
students of biomedlical sciences in Bosnia and Herzegovina.

Method: The chosen data collection method was online surveying via Google search engine. The
target group were students of biomedical sciences in Bosnia and Herzegovina. The surveying was
conducted in July 2019, and responses were subjected to descriptive statistics.

Results: Although the majority of participants claimed that they were familiar with the seminar
and scientific papers writing methodology and that the related course is available in their faculty’s
curriculum, the quality of such courses may be questioned as the majority of study participants self-
reported that they do not possess or did not posses necessary knowledge for writing and publis-
hing a scientific paper. Also, the majority of respondents reported that they have never participated
in any scientific research, which questions the involvement of students in scientific research in our
country as well. More than half of respondents were actively reading scientific papers, but a third
of them did not have that habit. Two-thirds of students reported that they have never attended any
scientific event where they could learn more about the scientific research methods. Inadequate
awareness of the importance of research, lack of students’ interest in making a research, and lack
of knowledge were characterized as main obstacles in conducting scientific research according to
survey responses.

Conclusion: Information obtained through research indicate that the student potential in scientific
research in Bosnia and Herzegovina has not been used in its maximal capacity, requiring several
steps to be taken towards its improvement.
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Amac: Bosna Hersek teki biyomedikal bilimler 6grencilerinin arastirma potansiyelinin mevcut kul-
lanim derecesine iliskin uygun icgorii saglamak.

Yéntem: Google form araciligiyla cevrimici anket calismasi ile veriler toplanmistir. Arastirma grubu
Bosna Hersek teki biyomedikal bilimler égrencileridir. Anket, Temmuz 2019’da uygulanarak yanit-
lar betimleyici istatistiksel analizlere tabi tutulmustur.

Bulgular: Arastirmaya katilanlarin cogu, seminer ve bilimsel makale yazma metodolojisine asina
olduklarini ve ilgili dersin kendi fakiiltelerinin miifredatinda mevcut oldugunu iddia etseler de bun-
larin cogunlugu bilimsel bir makale yazmak ve yayinlamak icin gerekli bilgi birikiminde bir eksiklik
oldugunu belirttigi icin, bu tiir derslerin kalitesi sorgulanabilir. Ayrica, ankete katilanlarin nemli bir
béliimii, 6grencilerin (lkede bilimsel arastirmalara dahil olmasini sorgulayan hicbir bilimsel arastir-
maya katilmadiklarini belirtmislerdir. Ankete katilanlarin yarisindan fazlasi, aktif olarak bilimsel ma-
kale okudugunu bildirmistir ancak icte birinin bu aliskanliginin olmadigi gériilmdistiir. Ogrencilerin
ticte ikisi, bilimsel arastirma ydntemleri hakkinda daha fazla bilgi edinebilecekleri hicbir bilimsel et-
kinlige katilmadiklarini bildirmistir. Anket yanitlarina gére, arastirma ydiriitmenin énemi konusunda
zayif diizeyde farkindalik, 6grencilerin arastirma hakkinda ilgi ve bilgi eksikligi, bilimsel arastirma
Yyiritmenin éniindeki baslica engeller olarak nitelendirilebilir.

Sonuc: Arastirmada elde edilen bulgular, Bosna Hersek teki bilimsel arastirmalardaki 6grenci po-
tansiyelinin en Ust kapasitede kullaniimadigini ve bu durumun iyilestiriimesi icin bircok adim atil-
masi gerektirdigini géstermektedir.

Anahtar kelimeler: Biyomedikal, arastirma, 6grenciler, Bosna Hersek
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INTRODUCTION

Biomedical sciences encompass a wide group of
natural sciences applied to technology, knowl-
edge and interventions that are used in health-
care or public health. These include but are not
limited to: medical microbiology, clinical virolo-
gy, biomedical engineeering, genetics, pharmacy

etc.'.

Research in the field of biomedical science in
Bosnia and Herzegovina is in a phase of stagna-
tion. One of the factors that contribute to this
situation is the unused students’ potentials in
terms of scientific research. The main goal of this
paper is to define and help understand these fac-
tors and present their influence on the research.
Based on the results, it would also be possible to
draw certain conclusions and suggest possible
steps that should be taken, to improve the cur-
rent situation and increase the scientific research
activity of students in Bosnia and Herzegovina
and their awareness regarding its importance.

The problem of unused students’ potentials in
scientific research is not only a problem in Bosnia
and Herzegovina but also in the world. For
instance, two-thirds of medical students in the UK
graduate without experience in scientific
research?3. Otherwise, examples of good prac-
tice are medical schools in Germany, where
about 66% of medical students publish papers in
Medline-indexed publications®.

There are numerous benefits and advantages of
participating in scientific research. According to a
study by Dutch researchers, students who had
published their scientific research before gradua-
tion: (i) were almost two times more likely to
continue publishing papers, (ii) published more
articles, and (iii) had a higher citation impact after
they graduated?.

The research aims to provide relevant insight into
the current state regarding student’s research

within the field of biomedical sciences in Bosnia
and Herzegovina. Also, the students’ awareness
regarding the importance of scientific research
and the most common obstacles in pursuing their
research are investigated.

MATERIAL and METHODS

The methodology of our research was the online
survey conducted using Google search engine.
Students of biomedical sciences from either pub-
lic or private universities in Federation of Bosnia
and Herzegovina and Republic of Srpska and
Brcko District in Bosnia and Herzegovina. The
survey was conducted online from 10" to 16
July 2019 and contained 22 questions. Survey
participants were asked to indicate what did they
study, at which study cycle, and which faculty
they were enrolled in. They were asked to esti-
mate the availability of scientific research in our
country, to self-evaluate their knowledge and
experience in scientific research, and to indicate
the main obstacles in pursuing scientific research
in our country.The results of the survey were pro-
cessed in the Microsoft Excel.

RESULTS

In this study,a survey was created to examine the
usage of students’ potential in biomedical
researches in Bosnia and Herzegovina. The sur-
vey was intended for students of biomedical sci-
ences studying at either public or private univer-
sities in Bosnia and Herzegovina. The survey was
conducted online through Google Forms and a
total of 418 participants responded.

When asked to indicate at which faculty they
were studying, the majority of them (n=207)
answered that they were studying at Faculty of
Medicine, the Faculty of Health Sciences (n=80),
Pharmacy (n=68), Faculty of Natural Sciences and
Mathematics (n=30), Dentistry (n=6) and 27 par-
ticipants answered that they were studying some-
thing else (Table 1).
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Table 1. Distribution of students according to the faculty
at which they study.

Faculty Number of
participants
Faculty of Medicine 207
Faculty of Health Sciences 80
Pharmacy 68
Faculty of Dental Medicine 6
Faculty of Natural Sciences and Mathematics 30
Faculty of Veterinary Medicine (0]
Other 27

Table 2 below represents a number of students
studying a particular subject of interest.

Table 2. Number of students studying the particular sub-
ject of interest.

Subject of interest Number of
participants
General Medicine 155
Nursing 85
Pharmacy 70
Radiology 17
Stomatology/dental medicine 16
Genetic engineering 13
Biochemistry 11
Sanitary engineering 11
Physical therapy 6
Biology 4
Other 30

Table 3 indicates at which study cycle and year of
study participants were enrolled at the moment of
surveying. Out of the total number of participants,
374 answered that they were studying at the first
cycle, 34 for a master’s degree and 10 participants
were studying at a doctoral degree or equivalent.

Table 3. Distribution of students according to the respec-
tive study cycle and year of study.

Number of
participants

Cycle Year of Study

63
95
129
55
23
9
21
13
A
3
2

First (Bachelor)

Second (Master)

Third (Doctoral Study)

WN—=N—_OUDWN=
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Table 4 summarizes the number of students
enrolled at each study cycle. The majority of stu-
dents were attending the first or Bachelor cycle.

Table 4. Distribution of participants according to study
cycle.

Cyle of the study Numerically (n) / percentage (%)

I cylce - Bachleor 377 / 90
Il cycle - Master 33/8
III cycle - Doctoral study 8/2

Participants were further asked to indicate if they
got familiar with the methodology of writing
seminar papers through studies. A total of 367
participants answered positively and 51 nega-
tively (Table 5 - A). Table 5 - B shows that courses
regarding scientific research methods are mainly
available at faculties in Bosnia and Herzegovina.
When asked to self-report if they acquired the
necessary knowledge to write and publish a sci-
entific paper, 152 participants answered posi-
tively and 266 negatively (Table 5 - C).

Table 5. A: Number of participants that are familiar/unfa-
miliar with seminar paper writing methodology; B: Avai-
lability of courses treating scientific research methods;
C: Percentage of students who have/have not acquired
knowledge for scientific research according to self-
evaluation.

Answers / Results
[numerically (n) /
percentage (%)]

Question/subject Yes No

A Famialitary with writing a scientific 367 /88 51/ 12
paper

B Auvailability of course that treats
scientific research methods

C Number/percentage of students
that have/have not acquired
enough knowledge to conduct
scientific research

301/72 117/28

152 /36 266 /64

Subsequently, participants were asked to tell if
they participated in any scientific research work.
A total of 118 participants answered positively
and 300 negatively (Table 6).



E. Megagic et al., Usage of students’ potential in biomedical and health care research in Bosnia and Herzegovina

Table 6. Number of students participating in scientific re-
search.

Paticipation in research Numerically (n) / percentage (%)

Yes 118 /28
No 300/ 72

Table 7 below depicts whether participants have
authored or co-authored any scientific research

paper.

Table 7. Number of students that authored or co-authored
any research paper.

Yes (n / %) No (n / %)
Author 60/ 14 358 /86
Coauthor 65/ 16 353 /84

Participants were then asked to evaluate the
incentive of professors and lecturers in higher
education institutions and the involvement of stu-
dents in scientific researches. A total of 101 par-
ticipants answered that incentive and involve-
ment were insufficient, 142 marked them as
strong, 108 considered them as weak, 48 as very
good, and 21 said that they were both excellent
(Figure 1).

EVALUATION OF THE INCENTIVES OF PROFESSORS
AND LECTURERS AT HIGHER EDUCATION
INSTITUTIONS AND THE INVOLVEMENT OF
STUDENTS IN SCIENTIFIC RESEARCH

160
140
120
100
80
60
40
20 48

142
10Y 108

2X

Insufficient Weak Strong Very good Excellent

Figure 1. Evaluation of professors’ incentive and students’
involvement in scientific research.

Participants were asked to indicate if they were
actively reading scientific research studies pub-
lished in national or international journals in the
field of biomedicine and health. A total of 260
participants answered positively and 158 nega-
tively (Table 8 - A). According to survey results,
328 students used published research papers as

sources when preparing their seminar papers
(Table 8 - B). Additionally, participants were
asked if they had ever attended any conference,
roundtable, or seminar where they could learn
about the methodology of writing, editing, and
publishing a research paper. A total of 139 par-
ticipants answered positively and 278 negatively
(Table 8 - C).

Table 8. A: Number of participants who actively read sci-
entific research papers within the field of biomedicine
and health; B: Number of participants using published
research for purposes of preparing their seminar papers;
C: Number of participants who attended scientific events
that could help them improve their writing, editing, and
publishing skills.

Answers / Results
[numerically (n) /
percentage (%)]

Question/subject Yes No

A Number/percentage of students 158 /38 260 /62
actively reading scientific research
published in national or international
journals

B Number/percentage of students
using scientific research papaers as
sources when writing seminar
papers

C Number/percentage of students
who have attended conferences,
roundtables, or seminars where they
learned about the methodology of
writing, editing and publishing a
research paper

328/78 90/22

139 /33 279/67

Participants were asked to indicate and report the
greatest obstacle for students in writing a scien-
tific paper in Bosnia and Herzegovina (Table 9)

Table 9. Main obstacles in conducting scientific research
in BiH.

Main obstacles in conducting
scientific research in BiH

Numerically (n) /
percentage (%)

Students are not interested 164 / 39
Students are not introduced to 102 /24
methodology

Weak awarness about importance of 140/ 34
research

Other 11/3
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Furthermore, students were asked to evaluate the
usage of potentials for purposes of writing scien-
tific research and the majority of them (166) con-
sidered it as insufficient (Figure 2).

EVALUATION OF THE USAGE OF
STUDENTS' POTENTALS FOR
PURPOSES OF CONDUCTING
SCIENTIFIC RESEARCH IN BIH

180

120

80 166
60 127
94

21 8

Insufficient Weak Strong Very good Excellent

Figure 2. Evaluation of usage of students’ potential in con-
ducting scientific research in BiH.

Finally, students were asked if they would like to
participate in scientific research. A total of 401
participants answered positively and 17 nega-
tively (Table 10).

Table 10. A number of students who would like to parti-
cipate in scientific research (%).

Number and percentage of students
who would like to participate in
scientific research

Numerically (n) /
percentage (%)

Yes 401 / 96
No 17/ 4
DISCUSSION

Medical school graduates in Germany cannot
achieve the title of MD until they submit a thesis
of their research. As a result of such a rule, a huge
majority of practicing physicians in Germany
undertake a certain research program®. This type
of research activity is usually not mandatory in
the UK, however, there is an increment in the
interest of undergraduate students for research
and publication, which is even stimulated by spe-
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cial reward programs that award credits to medi-
cal graduates for their first paper published in a
peer-reviewed journal’. Studies suggest that
undertaking research training may help future
doctors to be able to evaluate clinical evidence
critically and leverage their research skills to gain
greater and deeper understanding which would
have a positive influence on their practice’°.
However, the fact is that medical students in the
UK have a limited opportunity to work on their
original research. Instead, institutions are offering
intercalated degree courses, where students have
a choice to suspend their medical training if they
want to undertake a second degree instead,
which often comes along with a strong research
component?®’. However, the fact is that two-
thirds of UK students have not undertaken such a
degree and may graduate without research expe-
rience. The most commonly cited barriers to
intercalate were financial constraints, lack of
interest, and reluctance to prolong medical train-
ing’. Academic supervisors at one German insti-
tution came out with the information that stu-
dents appeared as co-authors on approximately
28% of papers published in Medline-indexed
journals, while works of about two-thirds (66%)
of medical students in Germany are published in
Medline — indexed journals before obtaining their
degree of MD*.

Although research activity can influence both
personal development and medical education in
a positive way, the fact is that it is not an obliged
part of syllabuses and important component of
medical education in developing countries and
the fact is that both the interest and involvement
of students in medical research and obstacles
they face in accessing it have not been appropri-
ately addressed!!'2, In their study conducted in
Brazil, the authors aimed to evaluate the degree
of availability of scientific research training in
medical schools as well as the involvement of
medical students in these researches. Additionally,
the authors tried to identify possible barriers to
students’ involvement and the lack of such scien-
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tific research programs and activities. They exam-
ined 13 medical programs in six Brazilian states
and interviewed 1004 medical students in total.
The survey examined the distribution of scientific
activities in the institutions at which students
were enrolled, the students’ willingness to par-
ticipate in such activities, and reasons for not
participating.The results of their survey revealed
that only 7% of medical students have not
expressed any interest in research studies.
However, 60% of them were involved in research
training. Lack of institutional motivation, defec-
tive infrastructure, and unavailability of university
professors for mentoring were the most com-
monly mentioned barriers. Although the survey
revealed that 8 of 13 schools have investigated
the scientific programs, an average of 47% of the
students participated in these programs. This
study identified that, alhtough scientific training
during medical education was inadequate, the
majority of students were, however, interested in
research activities'"!2,

Peeva and colleagues aimed to examine the pre-
paredness of medical students for scientific work.
For those purposes, they surveyed 278 Bulgarian
and English medical students attending the sec-
ond and fourth years of study. Data processing
was subjected to predictive analytics software
IBM SPSS Statistics. The results of the survey
showed that almost all students had a certain
level of experience with scientific research. The
majority of them gained it through presentations
and essays, while 94% of them used scientific
literature. Despite all, 76 % of survey respondents
claimed that they had a lack of knowledge and
would rather undertake a scientific research pro-
gram'2.

To the best of the authors’ knowledge, this study
is the first to the date to examine the usage of
students’ potential in biomedical and nursery
research in Bosnia and Herzegovina. After the
research was successfully conducted, the conclu-
sion was made that the majority of students in

Bosnia and Herzegovina are interested in scien-
tific research. The majority of participants stated
that they were familiar with the methodology of
writing seminar papers and that the course that
treats scientific work and its methodology was
available in their faculty’s curriculum. On another
side, the quality of such courses may be the sub-
ject of question or discussion, as the majority of
study participants self-reported a lack of neces-
sary knowledge for writing and publishing a sci-
entific paper. Also, the majority of respondents
reported that they had never participated in any
scientific research, which questions the involve-
ment of students in scientific research in our
country. A total of 142 and 101 students evalu-
ated the incentives of professors and lecturers at
their faculties and involvement of students in sci-
entific research as weak and insufficient respec-
tively. More than half of respondents were
actively reading scientific papers, but more than
a third of them had not this habit. Two-thirds of
students reported they have never attended any
scientific event where they could learn more
about the scientific research methods. The main
obstacles in conducting scientific research in
Bosnia and Herzegovina defined by this study are
as follows: (i) weak awareness of the importance
of research (ii) students’ insufficient interest in
scientific research, (iii) students inappropriately
introduced into the methodology of scientific
research. Finally, the majority of participants
responded that they would like to participate in
scientific research, but they found usage of stu-
dents’ potential in conducting scientific research
in Bosnia and Herzegovina was rather insuffi-
cient.

However, the results of this study may be a sub-
ject of bias as the majority of students came from
the faculty of medicine (155/418) and health sci-
ences (85/418). Additionally, out of 418 partici-
pants, 374 were enrolled in the first study cycle,
which may be also a reason for having biased
results, which in turn can be considered as a
limitation of this study.

49



There are numerous benefits of students’ partici-
pation in the creation of a scientific work, and
they are well-documented for graduates, institu-
tions, and academic communities. A study con-
ducted on medical students in neighboring Croatia
showed that participation in research activities
was directly correlated with a significantly more
positive attitude towards science'®. Therefore, in
order to secure a future of biomedical sciences
and academic medicine, senior doctors and pro-
fessors shall consider involving more students in
extracurricular research projects, as well as to
recognize the importance of student research and
incorporate such opportunities into the curricu-
lum when available.

CONCLUSION

The main objective of this study was to provide
insight into the current level of utilization of stu-
dents’ potential in terms of conducting scientific
research within the field of biomedical sciences.

According to the data obtained from the research,
we can draw several conclusions as follows: (i)
The majority of students in Bosnia and Herzegovina
believe that the potential of students in scientific
research is not sufficiently used in our country. (ii)
Although the methodology of scientific research
is studied through curricular courses at the facul-
ties with the biomedical orientation in Bosnia and
Herzegovina, students consider them as not of
sufficient quality and not providing them with a
level of knowledge that would give them enough
self-confidence to handle a scientific work. (iii)
According to survey results, professors at univer-
sities in Bosnia and Herzegovina are not making
enough effort to bring students closer to the ben-
efits of participating in scientific research, as stu-
dents are not given enough opportunities to
participate in scientific research. (iv) Although a
large percentage of students actively read up-to-
date scientific literature, the majority of them
have never participated in any scientific research,
which indicates that the student potential in
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Bosnia and Herzegovina has not been used in its
full capacity.

To improve the current state of utilization of stu-
dents’ potential in scientific research, the follow-
ing steps may be taken:(i) The syllabus of scien-
tific research courses needs to be re-evaluated
and improved with a focus on the work method-
ology and practical experience in research, (ii)
Professors and lecturers should create and find
more opportunities for involving their students in
scientific research, (iiij)Students should be more
strongly encouraged to participate at scientific
congresses and to undertake a scientific
research.
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