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ARTICLE INFO ABSTRACT

Article type: Background: Itis widely acknowledged that research is crucial for development of coun-

Original Article tries. Despite various studies on the benefits of research, there is no fresh study about
students’ familiarity with principles of research methodology in developing countries.
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Received: 25 Aug 2011
Revised: 20 Sep 2011
Accepted: 25 Nov 2011

Keywords:
Knowledge
Education
Students, Medical
Research
Methods

in principles of research methodology and its contributing factors.

Materials and Methods: In this cross sectional study, we investigated 65 randomly se-
lected students who were in their basic science stage of medical studies at Tehran Univer-
sity of Medical Sciences in 2010. To determine knowledge about principles of research,
participants filled a validated and reliable questionnaire. The characteristic information
of the students and their answers to ten questions on research principles were collected.
Linear regression models were applied to predict the score of knowledge of the partici-
pants.

Results: Median age of participants was 19 ranging from 17-21. 15 (25%) of participants
were male and 45 (75%) were female. 45 (75%) of participants had not attended Students’
Scientific Research Center (SSRC) research methodology workshop. The mean of knowl-
edge score was 6.99 + 3.23 (out of 20). We observed no significant difference in knowl-
edge of the students and also participation in SSRC research methodology workshop
between two genders (P = 0.75 and 0.86, respectively). Linear regression model showed
participation in research methodology workshop independently predicts 59% of vari-
ance of students’ knowledge about principles of research methodology and adding stu-
dents’ semester to the model increases the prediction to 70%.

Conclusions: Despite limitations of this study, our findings highlight low to moderate
level of knowledge of undergraduate medical students in principles of research meth-
odology and the important impact of research methodology workshops.

» Implication for health policy/practice/research/medical education:
Assessment of research knowledge of madical students in order to provide policy makers with evidence for educating more com-
petent medical students in terms of research and facilitate plannig about medical students’ curricullum.
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1. Background

Currentlyit is widely acknowledged that research be-
comes critical for development of countries and inno-
vations; and outcomes derived from basic and applied
research tremendously benefit the community (1, 2).
Many studies have addressed the benefits of financial in-
vestment in research; likewise, many benefits have been
provided from researches for the welfare of community
(3-8). These studies have encouraged policy makers to in-
vest in research and innovation (9).

Furthermore, shifting research paradigm considers
physicians as crucial creators of science through clinical
and translational researches. In this regard, medical stu-
dents who play key roles in helping the progress of sci-
ence as potential physicians are encouraged to contrib-
ute in research projects to promote their independent
trainings and skills. Universities not only perform nec-
essary researches in various fields, but also they educate
students about research principles, as the fundamental
step in research. In other words, health research train-
ing is an important part of medical education. There is
growing evidence on the importance of the involvement
of students in research (10). However, findings upon the
survey of knowledge and attitudes toward science at
medical universities in the southeast Europe, suggests
that each country and medical school needs an individ-
ual approach to promote scientific skills (11). This is more
emphasized in developing countries where finance and
human resources are limited and there is a critical need
for research as a tool to make efficient decisions in order
to prevent unnecessary waste. In this regard, it is im-
portant to remember that there is some evidence that
students with extracurricular research programs and ex-
periences are more likely to become future scientists or
physician investigators (10, 12-14).

To the best of our knowledge, despite various studies
on the benefits of research, currently there is no study
on knowledge on principles of research methodology in
developing countries. In this study, we aim to assess un-
dergraduate medical students’ knowledge in principles
of research methodology and factors contributing to it
in Tehran University of Medical Sciences (TUMS).

2. Objectives

The results of this study can provide useful evidences
for policy makers in educating more competent medical
students in terms of research.

3. Materials and Methods
3.1. Study Design

In this cross-sectional study, we investigated 65 under-
graduate students who were in their basic science stage
of medical studies at Tehran University of Medical Sci-
ences (TUMS) in April 2010. The students were selected
via simple randomization from total of about 400 stu-
dents who are at the basic science stage of their medical
studies at TUMS.
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To determine knowledge of students about principles
of research, participants were asked to fill in a question-
naire with two parts. The first partinquired the character-
istics of the participants such as age, gender, number of
semesters passed in medical studies, and history of par-
ticipating in Students’ Scientific Research Center (SSRC)
research methodology workshop. The second part con-
tained ten subparts (research subject, protocol writing,
normal distribution, understanding impact factor, pri-
mary research, secondary research, basics of searching
in medical databases, medical databases, understanding
P value, and structure of an original article). Each part
was consisted of some one to four questions. Scoring of
questions ranged from 0 to 4. Total range of score of the
questionnaire was 0 to 20. Content of the questionnaire
was validated by four faculty members who were expert
in research methodology and epidemiology (two faculty
members of school of medicine and two public health
faculty members). Reliability of the questionnaire was
examined with use of test-retest on 30 volunteers with
the interval of two weeks and acceptable interclass cor-
relation coefficients were achieved (ranging from 0.78 to
0.98, Pvalues < 0.001).

3.2. Statistical Analysis

All data were analyzed using the statistical software
SPSS version 16. Descriptive statistics (mean, range, and
standard deviation) were used to describe quantitative
variables. Qualitative variables are expressed as the num-
ber and percentage in each level of the variables. The
normal distribution of the continuous variables such as
knowledge of research methodology score was assessed
using Kolmogorov Smirnoff test. Student T-test, One-Way
ANOVA, and Chi-square were used to assess the relation-
ship between quantitative and qualitative variables.
Tukey Post-hoc test was used to evaluate knowledge score
among students in different semesters of their studies
wherever it seemed to be appropriate. Relationship be-
tween continuous variables was assessed by Pearson cor-
relation coefficient. Probability value of less than 0.05
was considered significant. Linear regression models
were applied to predict score in research methodology
knowledge as the dependent variable. With the use of a
stepwise method, correlated variables such as history of
participating in SSRC research methodology workshop,
age, gender, and number of semesters passed in medical
studies were entered into regression model as indepen-
dent variables (P value at the entry level was < 0.1).

3.3. Ethical considerations

There was no obligation for the student to take part in
this study and no funding was sought for this study.

4. Results

60 students returned the questionnaire; therefore, re-
sponse rate of 92.3% was achieved. Median age of partici-
pants was 19 ranging from 17-21. 15 (25%) of participants
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Table 1. Principles of Research Knowledge Score in Participants

Participation in Principles of ResearchWorkshop

Score Yes No PValue fotal
Research subject, correct No. (%) 1 11(73.3) 30(66.7) 0.63% 41(68.3)
Protocol writing, correct No. (%) 1 10 (66.7) 32(71.1) 0.74? 42(70.0)
Normal distribution, Correct No. (%) 1 8(53.3) 20 (44.4) 0.55? 28 (46.7)
Impact factor correct,Correct No. (%) 1 8(53.3) 2(4.4) <0.001 10 (16.6)
Primary research, mean + SD 4 2.06+ 1.03 0.64+ 0.77 <0.001 1.00 £1.04
Secondary research, mean + SD 2 0.46 £ 0.51 0.44+ 0.50 0.88? 0.45%0.50
Basics of searching in medical databases, mean + SD 2 133+ 0.72 0.66+ 0.76 0.005 0.83% 0.80
Medical databases, mean + SD 2 1.68+ 0.42 1.00* 0.56 <0.001 11+0.60
Pvalue, mean + SD 2 0.53+ 0.91 0.44+ 0.84 0.73° 0.46+0.85
Structure of an original article, mean + SD 4 2.93+1.16 0.51£0.78 <0.001 1.11£1.37
Total, mean + SD 20 11.28 £ 2.60 5.56+1.87 <0.001 6.99 £3.23
2 pvalue is not significant.
Tahle2. Linear REGRESSION MoDEL FOR PREDICTING PRINCIPLES OF RESEARCH KNOWLEDGE SCORE
Regression Model f(95% Confidence Interval) Pvalue 12
Model 1 0.59
Participation in principles of research workshop Linear-Stepwise 0.77(0.64-0.90) <0.001
Model 2 0.70
Participation in principles of research workshop . . 0.60 (0.44-0.76) <0.001
Semester Linear-Stepwise 0.36 (0.20-0.52) <0.001

were male and 45 (75%) were female. Distribution of the
number of semesters passed of participants is summa-
rized in Figure 1. 45 (75%) of participants had not attend-
ed SSRC research methodology workshop, while 15 (25%)
had attended this workshop previously.

Table 1 summerizes knowledge of the students in dif-
ferent aspects of research methodology. We observed no
significant difference in knowledge score of the students
and also participation in SSRC research methodology
workshop between two genders (P = 0.75 and 0.86, re-
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@ 5 Semesters

Figure 1. Percentage of Number of Semesters Passed in Participants
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spectively). Number of semesters passed by the students
affected students’ knowledge in research methodology
(P < 0.001). Total knowledge as well as understanding
Pvalue scores were significantly higher in medical stu-
dents in 4 or 5 semester comparing to students in first
and second semester (P < 0.001). No significant differ-
ence was observed in score of other aspects of research
methodology and number of semesters passed by stu-
dents (P> 0.05) (Data not shown).

Pearson correlation coefficient (r) between the number
of semesters passed and research methodology knowl-
edge score was 0.64 (P < 0.001). Table 2 summarizes re-
sults of linear regression models in predicting research
methodology knowledge score. In both stepwise linear
regression models age, gender, semester of education,
and participation in SSRC principles of research work-
shop were applied as independent variables and knowl-
edge score was the dependent variable.

5. Discussion

Our study shows medical students have low-to-moder-
ate knowledge about principles of research methodol-
ogy. In line with this finding, in a study by Windish et al.
on understandings of medical residents of biostatistics
and interpretation of results, mean correct answer was
41.4%, indicating low-to-moderate knowledge of the resi-
dents in these issues (15). Similar findings were observed
among physicians practicing in an academic medical
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center (16), medical students, first year Croatian medical
students (17), Pakistani medical students (18), and medi-
cal students in South East Europe (11).

Linear regression model showed participation in ex-
tracurricular research methodology workshop indepen-
dently predicts 59% of variance of students’ knowledge
about principles of research methodology and adding
students’ semester to the model increases the prediction
to 70%. This shows the most important factor in students’
knowledge on principles of research methodology is at-
tendance in research methodology workshops of SSRC
and other factors such as gender, age, and number of se-
mesters passed does not play an important role in this
regard. In concordance with this finding, Windish et al.
found that prior biostatistics training as well as addi-
tional advanced degrees contributes to higher mark in
understanding biostatistics and interpretation of results
(15). Similarly, Polychronopoulou et al. have shown that
prior relevant education in biostatistics is an important
predictor of knowledge of biostatistics among European
orthodontic postgraduate students (19).

Considering the fact that some units of medical cur-
riculum are related to health and epidemiology basics,
it was assumed that passing these courses would enor-
mously improves students’ knowledge on principles of
research methodology. However, our findings indicate
that medical curriculum is exclusively important in
topics of understanding p-value and secondary studies.
Nevertheless, confounding factors such as attendance in
other research workshops (for example evidence-based
medicine or advanced research methodology workshop)
or personal interest of students in epidemiology may
also contribute to the knowledge of students’ in princi-
ples of research methodology.

Students’ scientific research center which was officially
established in 1992 played an important role in educat-
ing research methodology to medical sciences students
in recent years. Holding research methodology work-
shops is one of the fundamental approaches applied by
this center to facilitate progress of researches by medical
sciences students. In SSRC, extracurricular workshops are
held by the undergraduate students who are considered
to be active researchers in the SSRC. These students have
learned research principles through similar workshops,
medical doctor-master of public health (MD-MPH) con-
current degree program, designed for talented students
in TUMS, and their involvement in various research proj-
ects. Some faculty members specialized in epidemiology
or biostatistics play a mentorship role through holding
meetings to develop the curricula of the workshops or
providing the students with consultations whenever
necessary. SSRC provides the opportunity for junior stu-
dents to discuss their research problems with senior
students experiencing researches. Besides workshops,
in SSRC, students get familiar with peers’ research proj-
ects and learn the details of research experience through
this process. These issues may contribute to the higher
impact of SSRC principles of research workshop rather
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than epidemiology courses as observed in this study. We
observed no significant difference between male and fe-
male students score. However, it is in contrast to the find-
ings of studies showing female students perform better
in written examinations (20-23).

In interpreting the results one should consider limi-
tations of our study: First, the study is conducted cross-
sectionally, therefore one may not interpret the role of
SSRC research methodology workshop accurately. Par-
ticipation in SSRC workshops is voluntary and this may
be a potential source for a selection bias; interested stu-
dents who more probably attend the workshops may
achieve higher scores. Investigating prospective studies
is beneficial in overcoming this limitation. Second this
study is performed in a single university on students in
basic sciences stage of medical education. Furthermore,
considering similar academic and research potentials
of these students, one should be cautious in generaliz-
ing findings of this study. Third, we only assessed atten-
dance in SSRC research methodology workshop and did
not evaluate participation in other workshops of SSRC or
other institutions which may improve students’ knowl-
edge on principles of research. Similarly, students’ marks
in epidemiology course were not appraised. Despite the
limitations of this study, our findings highlight low-to-
moderate level of knowledge of undergraduate medical
students in principles of research methodology and the
important role of principles of research workshop in im-
proving students’ knowledge. Conducting further multi-
center researches on students studying in different
universities and students at different stages of medical
education can provide useful information for education
and research policy makers.

Acknowledgments

None declared.

Financial Disclosure

None declared.

Funding/Support
No funding was sought for this study.

References

1. Levin R. The University As an Engine of Economic Growth. Yale
office of public affairs & communications; 2001 [updated 2001;
cited]; Available from: http://opa.yale.edu/president/message.
aspx?id=46.

2. Hather GJ], Haynes W, Higdon R, Kolker N, Stewart EA, Arzberger
P, et al. The United States of America and scientific research. PLoS
One. 2010;5(8):€12203.

3. Cockburn I, Henderson R. Publicly funded science and the
productivity of the pharmaceutical industry. Innov Policy Econ.
2000;1:1-34.

4. Mansfield E. Academic research and industrial innovation: An
update of empirical findings. Res Policy.1998;26(773-776).

5. Adams ], Griliches Z. Measuring science: An exploration. Proc
Natl Acad Sci U S A.1996;93(23):12664-70.

6. Jones C, Williams J. Measuring the social return to R&D. Q] Econ.
1998;113:1119-35.

11



Jamali AM et al.

Medical Students’ Knowledge about Principles of Research

12

10.

1.

12.

13.

14.

15.

Lichtenberg F, Siegel D. The impact of R&D investment on pro-
ductivity - new evidence using linked R&D-LRD data. Econ Inq.
1991;29:203-29.

Brin S, Page L. The anatomy of a large-scale hypertextual Web
search engine. Comput Networks ISDN. 1998;30:107-17.

Mankiw N. Principles of Economics. Mason, OH: South-Western
College Publishing. 2008:8p.

Solomon SS, Tom SC, Pichert ], Wasserman D, Powers AC. Impact
of medical student research in the development of physician-
scientists. ] Investig Med. 2003;51(3):149-56.

Burazeri G, Civljak M, Ilakovac V, Jankovic S, Majica-Kovacevic T,
Nedera O, et al. Survey of attitudes and knowledge about science
inmedical studentsin southeast Europe. Bmj.2005;331(7510):195-
6.

Hren D, Lukic IK, Marusic A, Vodopivec I, Vujaklija A, Hrabak M,
et al. Teaching research methodology in medical schools: stu-
dents’ attitudes towards and knowledge about science. Med
Educ.2004;38(1):81-6.

Reinders J], Kropmans T], Cohen-Schotanus J. Extracurricular re-
search experience of medical students and their scientific out-
put after graduation. Med Educ. 2005;39(2):237.

Segal S, Lloyd T, Houts PS, Stillman PL, Jungas RL, Greer RB, 3rd.
The association between students’ research involvement in
medical school and their postgraduate medical activities. Acad
Med.1990;65(8):530-3.

Windish DM, Huot SJ, Green ML. Medicine residents’ under-

16.

17.

18.

19.

20.

21

22.

23.

standing of the biostatistics and results in the medical litera-
ture. Jama.2007;298(9):1010-22.

Weiss ST, Samet JM. An assessment of physician knowledge of
epidemiology and biostatistics. ] Med Educ.1980;55(8):692-7.
Vodopivec I, Vujaklija A, Hrabak M, Lukic IK, Marusic A, Marusic
M. Knowledge about and attitude towards science of first year
medical students. Croat Med J. 2002;43(1):58-62.

Khan H, Khawaja MR, Waheed A, Rauf MA, Fatmi Z. Knowledge
and attitudes about health research amongst a group of Paki-
stani medical students. BMC Med Educ. 2006;6(54):54.
Polychronopoulou A, Eliades T, Taoufik K, Papadopoulos MA,
Athanasiou AE. Knowledge of European orthodontic postgradu-
ate students on biostatistics. EurJ Orthod. 2011;33(4):434-40.
Lumb AB, Vail A. Comparison of academic, application form and
social factors in predicting early performance on the medical
course. Med Educ.2004;38(9):1002-5.

Ferguson E, James D, Madeley L. Factors associated with suc-
cess in medical school: systematic review of the literature. Bmj.
2002;324(7343):952-7.

Haist SA, Witzke DB, Quinlivan S, Murphy-Spencer A, Wilson JE.
Clinical skills as demonstrated by a comprehensive clinical per-
formance examination: who performs better - men or women?
Adv Health Sci Educ Theory Pract. 2003;8(3):189-99.

Simon SR, Bui A, Day S, Berti D, Volkan K. The relationship be-
tween second-year medical students’ OSCE scores and USMLE
Step 2 scores. ] Eval Clin Pract. 2007;13(6):901-5.

Thrita Stud J Med Sci. 2012;1(1):8-12



