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Abstract

Background Despite the increasing recognition of the importance of research in undergraduate dental education,
limited studies have explored the nature of undergraduate research activities in dental schools in the Middle East
region. This study aimed to evaluate the research experience of final year dental students from three dental schools in
the Middle East.

Methods A descriptive, cross-sectional study was conducted among final-year dental students from three
institutions, namely Jordan University of Science and Technology, University of Sharjah (UAE), and Oman Dental
College. Participants were asked about the nature and scope of their research projects, the processes involved in the
research, and their perceived benefits of engaging in research.

Results A total of 369 respondents completed the questionnaire. Cross-sectional studies represented the most
common research type (50.4%), with public health (29.3%) and dental education (27.9%) being the predominant
domains. More than half of research proposals were developed via discussions with instructors (55.0%), and literature
reviews primarily utilized PubMed (70.2%) and Google Scholar (68.5%). Regarding statistical analysis, it was usually
carried out with instructor’s assistance (45.2%) or using specialized software (45.5%). The students typically concluded
their projects with a manuscript (58.4%), finding the discussion section most challenging to write (42.0%). The
research activity was considered highly beneficial, especially in terms of teamwork and communication skills, as well
as data interpretation skills, with 74.1% of students reporting a positive impact on their research perspectives.

Conclusions The research experience was generally positive among surveyed dental students. However, there is
a need for more diversity in research domains, especially in qualitative studies, greater focus on guiding students
in research activities s, especially in manuscript writing and publication. The outcomes of this study could provide
valuable insights for dental schools seeking to improve their undergraduate research activities.
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Introduction

The importance of research training for undergraduate
dental students cannot be overstressed and many reports
have thoroughly discussed the necessity of incorporat-
ing research components in the dental curricula [1-4].
A structured research training is crucial to ensure that
dental graduates will adhere to evidence-based practices
and policies in their future career and are able to criti-
cally appraise the overwhelming amount of dental and
relevant medical literature so that only rigorous scientific
outcomes are adopted. Furthermore, a sound research
background is imperative for dental graduates to over-
come some of the reported barriers to scientific evidence
uptake. This includes the lack of familiarity or uncertain
applicability and the lack of agreement with available
evidence [5]. There is even evidence that engagement in
research activities can improve the academic achieve-
ments of students [6]. Importantly, many accreditation
bodies around the globe require a distinct research com-
ponent with clear learning outcomes to be present in the
curriculum of the dental schools [1].

Research projects and courses have become fundamen-
tal elements of modern biomedical education worldwide.
The integration of research training in biomedical aca-
demic programs has evolved over the years, reflecting
the growing recognition of research as a cornerstone of
evidence-based practice [7]. Notwithstanding the numer-
ous opportunities presented by the inclusion of research
training in biomedical programs, it poses significant chal-
lenges such as limited resources, varying levels of student
preparedness, and the need for faculty development in
research mentorship [8, 9]. Addressing these challenges
is essential to maximize the benefits of research training
and to ensure that all students can engage meaningfully
in research activities.

While there are different models for incorporating
research training into biomedical programs, including
dentistry, almost all models share the common goals
of equipping students with basic research skills and
techniques, critical thinking training and undertaking
research projects either as an elective or a summer train-
ing course, or more commonly as a compulsory course
required for graduation [2, 4, 10].

Dental colleges in the Middle East region are not an
exception and most of these colleges are continuously
striving to update their curricula to improve the under-
graduate research component and cultivate a research-
oriented academic teaching environment. Despite these
efforts, there remains a significant gap in our under-
standing of the nature and scope of student-led research
in these institutions, the challenges they face, and the
perceived benefits of their research experiences. Fur-
thermore, a common approach in most studies in this
domain is to confine data collection to a single center
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from a single country, which in turn limits the value of
the outcomes. Therefore, it is of utmost importance to
conduct studies with representative samples and prefer-
ably multiple institutions in order to address the exist-
ing knowledge gaps, to provide valuable insights that can
inform future curricular improvements and to support
the development of more effective research training pro-
grams in dental education across the region. Accordingly,
this study was designed and conducted to elucidate some
of these knowledge gaps.

The faculty of dentistry at Jordan University of Sci-
ence and Technology (JUST) is the biggest in Jordan and
adopts a five-year bachelor’s program in dental surgery
(BDS). The faculty is home to more than 1600 undergrad-
uate and 75 postgraduate students. The college of dental
medicine at the University of Sharjah (UoS) is also the
biggest in the UAE, with both undergraduate and post-
graduate programs, local and international accreditation
and follows a (1+5) program structure, whereby students
need to finish a foundation year and then qualify for the
five-year BDS program. Furthermore, the UoS dental
college applies an integrated stream-based curriculum.
Finally, Oman Dental College (ODC) is the sole dental
school in Oman and represents an independent college
that does not belong to a university body.

The aim of this study was to evaluate the research expe-
rience of final year dental students from three major den-
tal schools in the Middle East, namely JUST from Jordan,
UoS from the UAE, and ODC from Oman. Furthermore,
the hypothesis of this study was that research activities
conducted at dental schools has no perceived benefit for
final year dental students.

The rationale for selecting these three dental schools
stems from the diversity in the dental curriculum and
program structure as well as the fact that final year BDS
students are required to conduct a research project as
a prerequisite for graduation in the three schools. Fur-
thermore, the authors from these dental schools have a
strong scholarly record and have been collaborating in a
variety of academic and research activities.

Materials and methods

The current study is a population-based descriptive
cross-sectional observational study. The study was con-
ducted using an online self-administered questionnaire
and targeted final-year dental students at three dental
schools in the Middle East region: JUST from Jordan,
UoS from the UAE, and ODC from Oman. The study
took place in the period from January to June 2023.

For inclusion in the study, participants should have
been final-year dental students at the three participating
schools, have finished their research project and agreed
to participate. Exclusion criteria included any students
not in their final year, those who have not conducted or
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finished their research projects and those who refused to
participate.

The study was approved by the institutional review
board of JUST (Reference: 724—2022), the research eth-
ics committee of the UoS (Reference: REC-22-02-22-3) as
well as ODC (Reference: ODC-MA-2022-166). The study
adhered to the Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) guidelines [11].
The checklist is available as a supplementary file.

Sample size determination was based on previous stud-
ies with a similar design and was further confirmed with
a statistical formula. A close look at the relevant litera-
ture reveals that such studies were either targeting a sin-
gle dental or medical school or multiple schools and the
sample size generally ranged from 158 to 360 [4, 8-10,
12]. Furthermore, to confirm the sample size, the follow-
ing 2-step formula for finite population sample size cal-
culation was used [13]:

Step 1:

Z2x Px(1-0P)
E2

Initial sample size (n) =

Wherein Z is the confidence level at 95% =1.96, P is
the population proportion=0.5, and E is the margin of
error=0.05. Based on this formula, the resultant initial
sample size was 384.

Step 2:

Adjusted sample size = 1

Wherein # is the initial sample size=384, N is the total
population size (total number of final year dental stu-
dents in the 3 schools)=443. Based on this formula, the
adjusted sample size was 206.

An online, self-administered questionnaire comprising
13 questions was designed to assess the research expe-
rience of final year dental students in the participating
schools. The questionnaire was initially prepared by the
first three authors and was then reviewed and approved
by the other authors. The questionnaire was developed
following an extensive review of relevant literature to
identify the most critical aspects of research projects
conducted at the dental or medical schools and the
most common challenges experienced by students with
regards to research project design, research components,
attributes, analysis, interpretation, drafting, writing, and
presentation of the final outcomes.

The questionnaire was then pretested for both face
and content validity. Face validity was assessed by a pilot
study that evaluated clarity, validity, and comprehen-
siveness in a small cohort of 30 students. Content valid-
ity was assessed by the authors, who are all experienced
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academics with remarkable research profiles and expe-
rience in supervising undergraduate and postgraduate
research projects. The authors critically evaluated each
item and made the necessary changes whenever required.
Furthermore, Cronbach’s alpha was used to assess the
internal consistency/ reliability of the questionnaire and
the correlation between the questionnaire items was
found to be 0.79. Thereafter, online invitations along with
the questionnaire were sent out to a total of 443 students,
280 from JUST, 96 from UoS and 67 from ODC, which
represented the total number of final year students at the
three schools. A first reminder was sent 2 weeks later,
and a second reminder was sent after another 2 weeks.

In addition to basic demographic details, the question-
naire comprised questions related to the type of study
conducted, the scope of the research project, whether
the research project was proposed by the students or
the instructors or both, the literature review part of the
project, the statistical analysis performed, the final pre-
sentation of the project, the writing up of the resultant
manuscript if applicable, the perceived benefits of the
research project and finally suggestions to improve the
research component for future students.

The outcomes of the study were the students’ research
experience in terms of research design, literature review,
data collection, analysis, interpretation and presentation,
students’ perceived benefits from research, students’ per-
spective towards research in their future career and stu-
dents’ suggestions to improve their research experience.

The exposures were the educational and clinical expe-
rience of students, research supervision by mentors and
faculty members, and participation in extracurricular
activities, while the predictors were the academic per-
formance of students, previous research experience and
self-motivation.

The collected responses were entered into a Micro-
soft Excel spreadsheet and analyzed using SPSS Statis-
tics software, version 20.0 (SPSS Inc., Chicago, IL, USA).
Descriptive data were presented as frequencies and per-
centages. For this study, only descriptive statistics were
carried out as the aim was not to compare and contrast
the three schools but rather to provide an overview of the
research activities at the participating dental schools.

The heatmap generated to represent the answers for
question 11 (perceived benefits of the research activ-
ity) was created using Python programming language
(Python 3.11) and the pandas, seaborn, and matplotlib
libraries. The heatmap was customized to highlight the
count and percentage of responses in each component,
with the highest values shown in red and the lowest val-
ues shown in blue.
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Results

Potentially eligible participants in this study were all final
year dental students at the three dental schools (443 stu-
dents, 280 from JUST, 96 from UoS and 67 from ODC).
All potentially eligible participants were confirmed to be
eligible and were invited to participate in the study.

The total number of participants included in the study,
i.e. the total number of students who completed the
questionnaire and whose responses were analyzed, was
369 (223 from JUST, 80 from UoS and 66 from ODC).
The overall response rate was 83.3% (79.6% from JUST,
83.3% from UoS and 98.5% from ODC).

The highest proportion of participants were from JUST
(n=223, 60.4%), followed by UoS (1=80, 21.7%), and then
ODC (n=66, 17.9%). The majority of the participants
were females (n=296, 80.4%), while males represented a
smaller proportion (1=73, 19.6%). It is noteworthy that
these proportions reflect the size of the cohorts in each
college.

With regards to the type of study, half of final-year den-
tal students in the 3 colleges participated in observational
cross-sectional studies (i.e., population-based studies)
(n=186, 50.4%), while literature review projects were the
second most common type (n=83, 22.5%), followed by
experimental studies (n=55, 14.9%). Longitudinal studies
randomized controlled trials, and other types of studies
(e.g., qualitative studies, case reports) were less common,

Percent

University
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with (n=5, 1.4%), (n=10, 2.7%), and (n=30, 8.1%) par-
ticipation rates, respectively. Distribution of study types
within each college is shown Fig. 1.

The most common scope of research projects among
final-year dental students was in public health/health
services (n=108, 29.3%) followed by dental education/
attitudes of students or faculty (n=103, 27.9%) (Fig. 2).
Biomaterials/dental materials (7=62, 16.8%) and restor-
ative dentistry (n=41, 11.1%) were also popular research
areas. Oral diagnostic sciences (oral medicine/oral
pathology/oral radiology) (n=28, 7.6%), oral surgery
(n=12, 3.2%) and other research areas (n=15, 4.1%) were
less common among the participants. Thirty-two stu-
dents (8.7%) were engaged in more than one research
project.

The majority of research projects were proposed
through a discussion and agreement between the stu-
dents and the instructor (55.0%). Instructors proposed
the topic for 36.6% of the research projects, while stu-
dents proposed the topic for the remaining 8.4% of the
projects.

Most dental students (79.1%) performed the literature
review for their research projects using internet search
engines. Material provided by the instructor was used for
the literature review by 15.5% of the students, while 5.4%
of the students did not perform a literature review. More
than half of the students (n=191, 51.7%) used multiple

M Cross sectional study
M Experimental study
M Longitudinal study
8 Randomized controlled
study (RCT)
Literature review only
M Other

Fig. 1 Distribution in percent of study types within each college. JUST: Jordan University of Science and Technology, UOS: University of Sharjah, ODC:

Oman Dental College
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Fig. 2 Percentages of the scope of research projects among final-year dental students. JUST: Jordan University of Science and Technology, UOS: Univer-

sity of Sharjah, ODC: Oman Dental College

search engines in their literature search. The most pop-
ular search engines for literature review among den-
tal students were PubMed (70.2% of cases) and Google
Scholar (68.5% of cases). Scopus was used by 12.8% of
students, while other search engines were used by 15.6%
of students.

The majority of dental students (=276, 74.8%) did
not utilize the university library to gain access to the
required material for their research. In contrast, 93 stu-
dents (25.2%) reported using the university library for
this purpose.

Dental students performed statistical analysis in their
projects primarily by receiving help from the instructor
(n=167, 45.2%) or using specialized software (n=168,
45.5%). A smaller percentage of students (n=34, 9.4%)
consulted a professional statistician for assistance with
statistical analysis. at the end of the research proj-
ect, 58.4% of students (n=215) presented their work
in the form of a manuscript or scientific paper. Other
methods of presenting the work included PowerPoint

presentations (n=80, 21.7%) and discussions with the
instructor (=74, 19.8%).

For those students who prepared a manuscript at the
conclusion of their project, the most difficult part of the
writing-up was the discussion section (n=155, 42.0%),
followed by the methodology section (n=120, 32.5%), a
finding that was common across the three colleges. Fewer
students found the introduction (=13, 3.6%) and con-
clusion (n=10, 2.7%) sections to be challenging. Addi-
tionally, 71 students (19.2%) were not sure which part of
the manuscript was the most difficult to prepare (Fig. 3).

The dental students’ perceived benefits from the
research activity were evaluated across seven compo-
nents, including literature review skills, research design
skills, data collection and interpretation, manuscript
writing, publication, teamwork and effective commu-
nication, and engagement in continuing professional
development.

The majority of students found the research activity
to be beneficial or highly beneficial in most of the areas,
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Fig. 3 Percentages of the most difficult part reported by dental students during the writing-up of their projects. JUST: Jordan University of Science and

Technology, UOS: University of Sharjah, ODC: Oman Dental College

with the highest ratings observed in teamwork and effec-
tive communication, where 33.5% rated it as beneficial
and 32.7% rated it as highly beneficial. Similarly, in the
area of data collection and interpretation, 33.0% rated it
as beneficial and 27.5% rated it as highly beneficial. In the
areas of literature review skills and research design skills,
28.6% and 34.0% of students rated the research activity as
beneficial, while 25.3% and 22.7% rated it as highly ben-
eficial, respectively. Students also perceived the research
activity to be helpful for the manuscript writing, with
27.9% rating it as beneficial and 19.2% rating it as highly
beneficial.

When it comes to publication, students’ perceptions
were more variable, with 22.0% rating it as beneficial
and 11.3% rating it as highly beneficial. A notable 29.9%
rated it as neutral, and 17.9% reported no benefit. Finally,
in terms of engaging in continuing professional devel-
opment, 26.8% of students rated the research activity as
beneficial and 26.2% rated it as highly beneficial (Fig. 4).

The research course’s impact on students’ perspectives
towards being engaged in research activities or pursuing
a research career after graduation was predominantly
positive, wherein 274 students (74.1%) reported a posi-
tive impact on their research perspectives. However, 79

students (21.5%) felt that the course had no impact on
their outlook towards research engagement or a research
career. A small percentage of students (n=16, 4.4%) indi-
cated that the course had a negative impact on their per-
spective towards research activities or a research career
after graduation.

Finally, when students were asked about their sugges-
tions to improve research activities, they indicated the
need for more training and orientation (n=127, 34.6%)
as well as to allow more time for students to finish their
research projects (n=87, 23.6%). Participation in com-
petitions and more generous funding were believed to
be less important factors to improve students’ research
experience (n=78, 21.2% and n=63, 17.1%, respectively).
Other factors such as external collaborations and engage-
ment in research groups were even less important from
the students" perspective (Fig. 5).

Discussion

To the best of our knowledge, this report is the first to
provide a comprehensive overview of the research expe-
rience of dental students from three leading dental col-
leges in the Middle East region, which is home to more
than 50 dental schools according to the latest SCImago



Alrashdan et al. BMC Medical Education (2024) 24:967

Page 7 of 10
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Fig. 4 Heatmap of the dental students’ perceived benefits from the research activity
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Fig. 5 Precentages of dental students’suggestions to improve research activities at their colleges

Institutions Ranking® (https://www.scimagoir.com). The
reasonable sample size and different curricular structure
across the participating colleges enhanced the value of
our findings not only for dental colleges in the Middle
East, but also to any dental college seeking to improve
and update its undergraduate research activities. How-
ever, it is noteworthy that since the study has included
only three dental schools, the generalizability of the cur-
rent findings would be limited, and the outcomes are pre-
liminary in nature.

Cross-sectional (epidemiological) studies and literature
reviews represented the most common types of research
among our cohort of students, which can be attributed

to the feasibility, shorter time and low cost required to
conduct such research projects. On the contrary, longi-
tudinal studies and randomized trials, both known to
be time consuming and meticulous, were the least com-
mon types. These findings concur with previous reports,
which demonstrated that epidemiological studies are
popular among undergraduate research projects [4, 10].
In a retrospective study, Nalliah et al. also demonstrated
a remarkable increase in epidemiological research con-
current with a decline in the clinical research in dental
students’ projects over a period of 4 years [4]. However,
literature reviews, whether systematic or scoping, were
not as common in some dental schools as in our cohort.
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For instance, a report from Sweden showed that litera-
ture reviews accounted for less than 10% of total dental
students’ projects [14]. Overall, qualitative research was
seldom performed among our cohort, which is in agree-
ment with a general trend in dental research that has
been linked to the low level of competence and experi-
ence of dental educators to train students in qualita-
tive research, as this requires special training in social
research [15, 16].

In terms of the research topics, public health research,
research in dental education and attitudinal research
were the most prevalent among our respondents. In
agreement with our results, research in health care
appears common in dental students' projects [12]. In
general, these research domains may reflect the underly-
ing interests of the faculty supervisors, who, in our case,
were actively engaged in the selection of the research
topic for more than 90% of the projects. Other areas
of research, such as clinical dentistry and basic dental
research are also widely reported [4, 10, 14, 17].

The selection of a research domain is a critical step
in undergraduate research projects, and a systematic
approach in identifying research gaps and selecting
appropriate research topics is indispensable and should
always be given an utmost attention by supervisors [18].

More than half of the projects in the current report
were reasonably selected based on a discussion between
the students and the supervisor, whereas 36% were
selected by the supervisors. Otuyemi et al. reported that
about half of undergraduate research topics in a Nige-
rian dental school were selected by students themselves,
however, a significant proportion of these projects (20%)
were subsequently modified by supervisors [19]. The
autonomy in selecting the research topic was discussed
in a Swedish report, which suggested that such approach
can enhance the learning experience of students, their
motivation and creativity [20]. Flexibility in selecting the
research topic as well as the faculty supervisor, whenever
feasible, should be offered to students in order to improve
their research experience and gain better outcomes [12].

Pubmed and Google Scholar were the most widely
used search engines for performing a literature review.
This finding is consistent with recent reviews which clas-
sify these two search systems as the most commonly used
ones in biomedical research despite some critical limita-
tions [21, 22]. It is noteworthy that students should be
competent in critical appraisal of available literature to
perform the literature review efficiently. Interestingly,
only 25% of students used their respective university
library's access to the search engines, which means that
most students retrieved only open access publications
for their literature reviews, a finding that requires atten-
tion from faculty mentors to guide students to utilize the
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available library services to widen their accessibility to
available literature.

Statistical analysis has classically been viewed as a per-
ceived obstacle for undergraduate students to undertake
research in general [23, 24] and recent literature has
highlighted the crucial need of biomedical students to
develop necessary competencies in biostatistics during
their studies [25]. One obvious advantage of conducting
research in our cohort is that 45.5% of students used a
specialized software to analyze their data, which means
that they did have at least an overview of how data are
processed and analyzed to reach their final results and
inferences. Unfortunately, the remaining 54.5% of stu-
dents were, partially or completely, dependent on the
supervisor or a professional statistician for data analysis.
It is noteworthy that the research projects were appro-
priately tailored to the undergraduate level, focusing on
fundamental statistical analysis methods. Therefore, con-
sulting a professional statistician for more complex anal-
yses was done only if indicated, which explains the small
percentage of students who consulted a professional
statistician.

Over half of participating students (58.4%) prepared a
manuscript at the end of their research projects and for
these students, the discussion section was identified as
the most challenging to prepare, followed by the meth-
odology section. These findings can be explained by the
students’ lack of knowledge and experience related to
conducting and writing-up scientific research. The same
was reported by Habib et al. who found dental students’
research knowledge to be less than that of medical stu-
dents [26]. The skills of critical thinking and scientific
writing are believed to be of paramount importance to
biomedical students and several strategies have been pro-
posed to enhance these skills especially for both English
and non-English speaking students [27-29].

Dental students in the current study reported positive
attitude towards research and found the research activity
to be beneficial in several aspects of their education, with
the most significant benefits in the areas of teamwork,
effective communication, data collection and interpreta-
tion, literature review skills, and research design skills.
Similar findings were reported by previous studies with
most of participating students reporting a positive impact
of their research experience [4, 10, 12, 30]. Furthermore,
74% of students found that their research experience had
a positive impact on their perspectives towards engage-
ment in research in the future. This particular finding
may be promising in resolving a general lack of interest
in research by dental students, as shown in a previous
report from one of the participating colleges in this study
(JUST), which demonstrated that only 2% of students
may consider a research career in the future [31].
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Notably, only 11.3% of our students perceived their
research experience as being highly beneficial with
regards to publication. Students® attitudes towards pub-
lishing their research appear inconsistent in literature
and ranges from highly positive rates in developed coun-
tries [4] to relatively low rates in developing countries [8,
32, 33]. This can be attributed to lack of motivation and
poor training in scientific writing skills, a finding that has
prompted researchers to propose strategies to tackle such
a gap as mentioned in the previous section.

Finally, key suggestions by the students to improve the
research experience were the provision of more training
and orientation, more time to conduct the research, as
well as participation in competitions and more funding
opportunities. These findings are generally in agreement
with previous studies which demonstrated that dental
students perceived these factors as potential barriers to
improving their research experience [8, 10, 17, 30, 34].

A major limitation of the current study is the inclu-
sion of only three dental schools from the Middle East
which my limit the generalizability and validity of the
findings. Furthermore, the cross-sectional nature of the
study would not allow definitive conclusions to be drawn
as students’ perspectives were not evaluated before and
after the research project. Potential confounders in the
study include the socioeconomic status of the students,
the teaching environment, previous research experi-
ence, and self-motivation. Moreover, potential sources
of bias include variations in the available resources and
funding to students’ projects and variations in the qual-
ity of supervision provided. Another potential source of
bias is the non-response bias whereby students with low
academic performance or those who were not motivated
might not respond to the questionnaire. This potential
source of bias was managed by sending multiple remind-
ers to students and aiming for the highest response rate
and largest sample size possible.

In conclusion, the current study evaluated the key
aspects of dental students’ research experience at three
dental colleges in the Middle East. While there were
several perceived benefits, some aspects need further
reinforcement and revision including the paucity of qual-
itative and clinical research, the need for more rigorous
supervision from mentors with focus on scientific writing
skills and research presentation opportunities. Within
the limitations of the current study, these outcomes can
help in designing future larger scale studies and pro-
vide valuable guidance for dental colleges to foster the
research component in their curricula. Further studies
with larger and more representative samples are required
to validate these findings and to explore other relevant
elements in undergraduate dental research activities.
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