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Abstract
Background: In the era of evidence based medicine, biostatistics and epidemiology are considered as the main 
elements aiding the health professional to design a research study, understand the literature, and make decisions 
about patient care. The aim of the study is to explore students' perception about this subject because it plays an 
important role in determining educational outcome.

Methods: Data were collected from a self-administered questionnaire distributed among 164 Year 2 medical students. 
The 5-point Likert scale anchored by Strongly disagree = 1 and Strongly agree = 5 included 36 questions in four 
domains designed to assess the perception of a biostatistics and epidemiology module amongst students.

Results: 138 students with ages ranging from 20 to 24 years (Mean = 20.7; SD = 0.62) returned their responses to the 
questionnaire. This was a response rate of 84.14%. Of the 138 students, 80.7% realized the relevance of the subject to 
real health issues at the end of the module, while 89.8% believed the module focused on interpretation more than 
calculation.

More than three quarters (78.1%) agreed that lack of practicing exercises was the cause for declining interest in the
subject, while only 26.1% believed that lectures were not interesting. Another three quarters (75.4%) believed that
there were too many lectures for one day of teaching activities, while 84.6% recommended practical sessions for
designing research and data collection.

Conclusions: This study found that students perceived the relevance of biostatistics and epidemiology to real health 
issues. The major cause of poor interest in the subject was attributed to the short duration of the course, lack of 
practicing exercises, and the need for practical data collection sessions. Emphasis should be given to early introduction 
of projects for data collection and analysis.

Background
Ongoing advances in knowledge and technology in
healthcare has offered new and better ways to solve the
key health problems. On the other hand, increasing vol-
ume and diversity of information, controversies, and
complexities, particularly with the increasing cost of
medical care, has required greater knowledge in order to

make decisions about the care of individual patients or
the delivery of health services.

Evidence based medicine has reduced the emphasis on
unsystematic clinical experience and pathophysiological
rationale, and instead focused attention on critical
appraisal of clinical research, which is considered the
source of the evidence [1].

For health professionals to be able to fully understand
the results of research, and to make decisions after criti-
cally reviewing the evidence, they need to be equipped
with knowledge of biostatistics and epidemiology. More-
over, reading literature and identifying serious flaws in
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design, analyses and interpretation begins early in the
training of health professionals and continues throughout
their careers [2,3].

A clear statement was made during the Edinburgh Dec-
laration of the World Medical Association in 1988; the
purpose of the medical education is to produce profes-
sionals who are able to understand the needs of their
communities and respond accordingly [4]. This requires
physicians who are familiar with the community and its
health problems and know what is required for their pre-
vention and solutions [5].

To achieve this, medical students must gain profes-
sional skills and theoretical knowledge in how to obtain
the reference ranges of "normal values" for various bio-
chemical and physiological measures. These measures
are used to make the diagnosis and identify diseased from
healthy individuals. Additionally, determining test valid-
ity, designing research, and drawing inference requires
knowledge of sampling, and calculation of prevalence,
rate and proportion, and risk. Without this a doctor may
draw disastrous conclusions from his/her clinical experi-
ence because he/she has no concept of appropriate scien-
tific method.

The role of biostatistics and epidemiology is well recog-
nized in the curricula of medical schools in developed
and developing countries but with great variability from
school to school in terms of time allocated, scope, and
depth of topics covered. For instance in the majority of
medical schools in the USA, biostatistics, which also
includes related subjects such as epidemiology, preven-
tive medicine demography, and medical informatics, is
taught during the first or second year over more than one
term as a component of the public health training [6]. In
Ziauddin university in Pakistan, epidemiology, biostatis-
tics, and survey methodology courses are taught in the
first two years of medical school [7]. In South Africa bio-
statistics and research methodology are taught in year 1
and 2 with further reinforcement practiced in year 3 and
4 in some universities [8], and in 44 medical schools in
Turkey, biostatistics is usually taught in the 1st year [9].

Outcome based medical education could be viewed as
the modern model that focuses on measuring student
performance rather than on the resources available to the
student [10,11]. Several studies in the field have empha-
sized the decisive role that students' perceptions and atti-
tudes about a subject play in the achievement of
educational outcomes [12-14]. Perception is defined as
the process of attaining awareness or understanding of
sensory information, which an individual exhibits
towards certain processes, situations, objects or persons
[15].

Biostatistics and epidemiology are taught together in
year 2 at Universiti Teknology MARA (UiTM) as a short
course of 4 weeks. The short course is offered as a com-

municable disease module under the population health
and preventive medicine discipline. The objectives of this
course are (1) to enable medical students to understand
the language and principles of biostatistics and epidemi-
ology, (2) to highlight the nature and the distribution of
disease(s), and (3) to teach students to design their own
research projects, as well as to be able to critically read
and understand scientific papers in medical journals.
Thus it covers basic theoretical concepts about epidemi-
ology and biostatistics along with hands-on sessions of
computer application software. The software includes
Statistical Package for Social Sciences (SPSS), Power and
Sample Size Calculation (PS), and Epi Info. In this mod-
ule emphasis was given to the understanding of concepts
rather than carrying out routine statistical computations.

The module is composed of formal lectures, computer
lab sessions for hands-on exercise, directed self learning
sessions, problem based learning sessions, and two mov-
ies about outbreak investigation and control. The
sequence of the topics was carefully observed so that epi-
demiology and biostatistics were taught in a parallel man-
ner to amalgamate the knowledge of the two topics. Each
lecture of biostatistics was followed by a hands-on ses-
sion when applicable. The hands-on sessions are to train
students to do basic statistical analyses using computer
software. At the end of each week of the module the stu-
dents undertake a directed self-learning session. The ses-
sion is a scenario of a common health problem that
includes topics taught in that specific week, and based on
that scenario the students have to answer a number of
questions that integrate knowledge of epidemiology and
biostatistics. Thus, in the same question there may be
epidemiological and statistical concepts. Problem based
learning sessions are meant to integrate other basic sci-
ence knowledge in the context of epidemiology and bio-
statics. "See Additional file 1"

The main objective of the current study was to assess
the perceptions of Year 2 medical students towards the
Biostatistics and Epidemiology module. Statistics in most
literature is reported to be the cause of negative percep-
tion [16-19]. In spite of this, we could not separate biosta-
tistics and epidemiology in the questionnaire because the
syllabus is designed in such a way that the two are com-
plemented. We propose that an understanding of stu-
dent's perceptions provides important elements in the
development of enhanced educational strategies leading
to better learning outcomes.

Methods
Participant
The study targeted Year 2 medical students at UiTM in
the 2008-2009 academic session. A total of 164 students,
48 (29.2%) males and 116 (70.8%) females were targeted
in the study employing universal sampling. The students
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came from two different educational backgrounds. The
first group of students came from a matriculation insti-
tute while the second group was from a science back-
ground. Students in both educational backgrounds had
been taught biology, chemistry, physics and mathematics.

Instrument and procedure
To develop a questionnaire for this study, the researchers
initially reviewed literature pertaining to attitudes and
perceptions of medical students in general, as well as epi-
demiology and biostatistics in particular. This process
was followed by a focus group discussion. The partici-
pants of this discussion were professors of the subject, a
medical education expert, a psychologist and students.
The focus group was constituted in this manner in order
to ensure that relevant stakeholders had a say in the con-
tents of the questionnaire. This was also important in
ensuring the face validity of the questionnaire. To mea-
sure the perceptions of medical students a Likert scale
anchored by 1 = Strongly disagree and 5 = Strongly agree
was developed. The researcher felt the use of such a scale
would be relatively easy, and the interpretation of the
results straightforward [20].

As a pilot, the first draft was given to a sample of 20 stu-
dents to ensure face validity, to assess comprehension of
the questionnaire, and to take into consideration any
comments provided by the students. The resulting ques-
tionnaire had 36 items. Participants were also requested
to provide information relating to their age, sex, back-
ground and possession of laptop and computer software.

The 36 questions assessing perceptions toward the
course fell into four domains, namely (A) Course Value,
(B) Difficulties, (C) Behavior, and (D) Expectation. "See
Additional file 2".

The Course Value domain was about perceptions of the
usefulness, relevance and worth of the subject in profes-
sional life. A typical item statement in this domain was "I
realized the relevance of epidemiology and statistics to
the real health issues". The Difficulties domain was about
difficulties faced by students and factors that might influ-
ence interest in the subject. A typical item statement was
"Lack of practicing exercise for these topics and lectures
were difficult to understand". The Behavior domain was
about how the students perceived lecturer behavior
towards them. The typical item statement in this domain
was "Work and efforts were acknowledged". The Expecta-
tion domain was about possible actions that may influ-
ence the outcome of the course. The typical item
statement was "Need more practical workshops for plan-
ning and data collection to have real experience in dealing
with data". The internal consistency of the scale items is
shown in Table 1.

The aim of the study was explained to the students, and
they were informed that participation was voluntary and

the results would remain anonymous. The questionnaire
was administered in April 2009 after completion of the
communicable disease module during the first session of
Problem Based Learning of the subsequent module.

Statistical analyses
Data were entered and analyzed using SPSS version 16.
Categorical variables were described by frequencies and
percentage, and numerical variables with mean and stan-
dard deviation.

Independent samples t-test was used to compare the
mean domain score for each independent variable. Signif-
icance level was set at 0.05.

Scoring
To categorize the score of each domain into negative-fair
perceptions and positive perception, a criterion was
established. We considered the value of more than 70% of
the total domain score to represent positive perceptions,
calculated as follows:

Number of domain variables * 5* 0.7

Results
Overall the questionnaire has a satisfactory level of con-
sistency, reflected by the given reliability coefficient [21].
Items of the Course Value domain showed the highest
consistency, while the Expectation domain showed the
lowest value. (Table 1)

The characteristics of the study sample are shown in
Table 2. A total of 138 out of 164 students responded to
the questionnaire yielding a response rate of 84.14%. The
mean age was 20.7 year with a standard deviation (SD) of
0.6 years. With respect to sex, there were 41 (29.7%)
males and 97 (70.3%) females. There was no gender dif-
ference in the response rate. About four fifths (79.9%) of
students had a personal computer, while only 19.6% had
licensed SPSS computer software. The possession of free
PS and Epi Info software was reported by 18.1% and
24.6%, respectively.

Responses to each survey question are presented in
Table 3. Regarding the Course Value domain, it may be
observed that 80.7% of respondents realized the rele-
vance of the subject to the real health issues at the end of
module, while only 32.6% felt that they were confident to
do basic statistical and epidemiological analysis and
37.0% felt they gained skill in designing research. With
respect to the Difficulties domain, 78.1% of the respon-
dents indicated that the lack of practicing exercises was
the cause for declining interest in the subject, while only
26.1% believed that lectures were not interesting. About
58.7% indicated more interest in clinical studies than
these topics and 31.6% were not interested in the subject.

Concerning the Behavior domain, 97.1% believed that
the lecturer was the source of knowledge, and 76.1%
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deem it is the student's responsibility to initiate debate
during the class. In the Expectations Domain, 84.6% rec-
ommended practical sessions for designing research and
data collection. Another 73.7% emphasized that the lec-
ture should be followed by a small group session. On the
other hand, only 53.3% believed that they need to prepare
before the class meeting. Notably 70.1% required more
time for the whole course.

Overall, it is observable from Table 4 that most of the
students were categorized as reflecting positive percep-
tions. The exception however was with the Difficulties
domain where students were categorized as indicating
negative perceptions.

In general the differences in mean score were not statis-
tically significant in each of the 4 domains scored when
grouped by gender, pre-college educational background,
and possession of personal computer and software(table
5). Even when it was marginally significant the difference
was too small to be of practical relevance (small effect
size) [22].

Discussion
Here we report the results of the first study in a Malaysian
medical institute about students' perception toward bio-
statistics and epidemiology. These results contradict the
belief that the significance of biostatistics in Medicine
and Health Care is often only appreciated by qualified
medical practitioners [18]. To the contrary, the results of
this study suggested that more than half of the students
had a positive perception about the course value (i.e. this
course is beneficial for their career and they could feel the
link of biostatistics and epidemiology to real health
issues). This may be due to the content of this course
which is highly focused and was taught purely by special-
ized medical doctors in epidemiology and biostatistics
who could relate the two aspects of health. A similar find-
ing was reported from a Pakistani medical institute,
where the majority of students surveyed showed a posi-

tive response regarding the relevance of biostatistics and
epidemiology to medical curriculum [7]. A researcher
from Croatia also reported positive attitudes about sci-
ence and scientific research in medicine among under-
graduates [23].

It was previously reported that biostatistics is one of the
subjects in the medical curriculum that is potentially dis-
liked by the majority of undergraduate students, most
likely because it encompasses mathematics and calcula-
tion which can cause confusion [17,18,24]. The result of
our study showed students perceived "mathematical cal-
culation" of secondary importance since the focus of the
course was on interpretation of the results and medical
literature.

Among the perceived difficulties by students, which
may affect the outcome of the course, is the lack of prac-
ticing exercise for the topic. This was attributed to the
short duration of the course which included many activi-
ties per day. A finding that was consistent in a high pro-
portion of students regarding the perceived difficulties
and possible solutions was the recommendation to give
more time for the course, designate a small group session
following each lecture, and to introduce practical sessions
of data collection and analysis. An American study had
shown that students' early participation in research activ-
ity improve their knowledge and attitude towards
research [25].

The finding that students found lectures difficult to
understand may be attributed to the teaching activities
used, prior exposure of the student to biostatistics and
epidemiology, and the experience of the lecturer. Instruc-
tors have diverse background and varying talents in terms
of teaching skills, degree of emphasis and approach of
teaching. Each has his or her own style, strength, weak-
ness, and vision of how the instruction should be. Shift of
interest to clinical studies may be explained by the fact
medical students do not envision a career as investigator;
they tend to concentrate on more traditional medicine
subjects. This shift is also attributed to the fact that statis-
tics is a different subject from those on which the stu-
dents spend most of their time [26].

Although the learning process is student centered, the
majority of the study sample perceived that the lecturer is
the main source of knowledge, perhaps due to the stu-
dents' perceived lack of resources, difficulty to under-
stand the textbooks on such topics, and the short time
available for study. These factors could result in the belief
that it is better to depend on what the lecturers provide.
On the other hand students perceived a good attitude
from the lecturers toward them, reflecting the awareness
of the lecturers on the role of social support in motivating
students and improving educational outcome.

We expected that possession of a personal computer
and licensed software could influence the perception

Table 1: Cronbach's alpha for internal consistency

Domain Number of item Cronbach's 
alpha

A Course Value 9 0.824

B Difficulties 11 0.661

C Behavioral 5 0.785

D Expectation 11 0.610

Total 36 0.708
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because they provide additional opportunity for learning
outside of class time, but results did not show a signifi-
cant effect.

We recognize several limitations of this study. First,
although efforts were made by the authors to explain the
explorative nature of the study and that it bears no rela-
tion to the students' academic performance, there are still
some concerns about the possible effect of student-lec-
turer relationships on reported students' perception.
Such a bias would fall in the direction of overestimating

positive perceptions. Second, there was no comparison to
the perception of the course at another institute in a dif-
ferent setting. Finally, there were no open comments
requested. However, such open comments require differ-
ent methods of qualitative analyses.

Conclusions
Epidemiology and biostatics are important subjects in the
medical curriculum and are closely related to health care.
Short course durations may prohibit a comprehensive

Table 2: characteristics of study sample

Variable Frequency Percent

Sex

Male 41 29.7

Female 97 70.3

Pre-college educational institute

Matriculation institute 89 66.9

Pre Science Degree 44 33.1

Has personal computer

No 28 20.3

Yes 110 79.7

Has SPSS software

No 111 80.4

Yes 27 19.6

Has PS (Power and Sample) software

No 113 81.9

Yes 25 18.1

Has Epi Info software

No 104 75.4

Yes 34 24.6

Age Mean(SD) 20.73(0.62)
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Table 3: response to each question ...

Question Strongly disagree-Disagree Neutral Agree-Strongly agree

Domain A : Course Value n(%)

The course focuses on the concept of interpretation more than 
calculations.

7(5.1) 7(5.1) 123(89.8)

I realized the relevance of Epidemiology & Statistics to the real health 
issues.

10(7.4) 16(11.9) 109(80.7)

Sequencing of topics was logical. 15(10.9) 18(13.1) 104(75.9)

The gained knowledge and experience is useful to my career as a 
doctor.

7(5.1) 32(23.4) 98(71.5)

I understood the main concepts of Epidemiology & Statistics. 27(20.0) 34(25.2) 74(54.8)

I gained skills to read scientific papers. 22(16.3) 41(30.4) 72(53.3)

My skills improved in solving problems. 32(23.7) 51(37.8) 52(38.5)

I gained skills to design research 32(23.7) 53(39.3) 50(37.0)

I gained confidence in my ability to do basic statistical & 
epidemiological analysis.

41(30.4) 50(37.0) 44(32.6)

Domain B: Difficulties n(%)

Lack of practicing exercise for these topics 15(10.9) 15(10.9) 107(78.1)

Too many lectures for one day 9(6.5) 25(18.1) 104(75.4)

Subjects need creative thinking. 25(18.2) 22(16.1) 90(65.7)

Lectures were difficult to understand 24(17.4) 29(21.0) 85(61.6)

I like clinical studies more than epidemiology and biostatistics 16(11.6) 39(28.3) 81(58.7)

Lectures were lengthy 24(17.4) 37(26.8) 77(55.8)

There were no specific references 43(31.4) 23(16.8) 71(51.8)

I have to deal with numbers 64(46.7) 25(18.2) 48(35.0)

Simply am not interested in the subject 58(42.6) 35(25.7) 43(31.6)

I could not see the relation between statistics and medicine at this 
level.

65(47.1) 30(21.7) 43(31.2)
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Lectures were not interesting 66(47.8) 36(26.1) 36(26.1)

Domain C: Behavioral n(%)

Lecturer is the facilitator of instruction & guiding students 0 3(2.2) 134(97.8)

Lecturer is the source of knowledge 1(0.7) 3(2.2) 134(97.1)

I was treated with respect 1(0.7) 14(10.3) 121(89)

Work and efforts were acknowledged 8(5.8) 16(11.7) 113(82.5)

It is the responsibility of the student to initiate debate/question 
during lectures.

3(2.2) 30(21.7) 105(76.1)

Domain D: Expectations n(%)

Need More practical, workshop for planning and data collection to 
have real experience in dealing with data

5(3.7) 16(11.8) 115(84.6)

Provide specific text books for biostatistics and epidemiology 6(4.4) 16(11.8) 114(83.8)

Carry out shorts exam (quiz) before the progress test to evaluate the 
understanding of the student

6(4.4) 21(15.4) 109(80.1)

The lecture should be followed by Small Group Session 12(9) 23(17.3) 98(73.7)

Give more time for the whole course 22(16.4) 18(13.4) 94(70.1)

Emphasize on using biostatistics in elective courses 12(8.8) 36(26.5) 88(64.7)

Attendance to be strictly taken during the computer lab session 25(18.4) 26(19.1) 85(62.5)

Make the module pure for biostatistics and epidemiology, so the 
attention will not be withdrawn to other subjects

28(20.6) 28(20.6) 80(58.8)

Introduce this course earlier in year two 24(17.6) 33(24.3) 79(58.1)

I have to study at home before class meetings 14(10.4) 49(36.3) 72(53.3)

Disconnect the internet during the lab session to avoid distraction 41(30.1) 30(22.1) 65(47.8)

Table 3: response to each question ... (Continued)

explanation of the topic and may limit the students' par- lished medical articles will provide practical experience

ticipation and/or understanding.

Lack of practical exercises and the need for data collec-
tion sessions are the major challenges faced by the stu-
dents. Actions directed toward these challenges may
involve spreading the module over a longer time period
with increased time allotted for the module. Introducing
data collection sessions and reading excerpts from pub-

and emphasize the role of biostatistics and epidemiology
in health care.

Other learning methods may involve the use of video
films and other visual aids to clarify and reinforce a vari-
ety of statistical concepts, motivate the study of a new
topic, and to make statistics an interesting and exciting
subject.
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Table 4: frequency distribution of positive perception

Positive perception

Domain No Yes

A: Course Value 46(33.3) 92(66.7)

B:Difficulties 85(61.6) 53(38.4)

C: Behavioral 11(8.0) 127(92.0)

D: Expectation 47(34.3) 90(65.7)

Table 5: The mean domain score by selected independent variables.

Independent variable N Domain A Domain B Domain C Domain D

Mean(SD) P * Mean(SD) P * Mean(SD) P * Mean(SD) P *

Sex Male 41 31.9 (5.8) 37.3(6.2) 20.9 (2.5) 40.9 (4.9)

0.49 0.30 0.52 0.78

female 97 31.1 (6.3) 36.2 (5.8) 20.6 (2.5) 40.6(6.3)

Pre-college educational 
institute

Matriculation 
institute

89 31.9 (5.5) 36.5 (5.6) 20.8 (2.4) 40.3 (5.1)

0.14 0.84 0.48 0.05

Pre Science 
Degree

44 30.2 (7.7) 36.3(6.5) 20.5 (2.8) 38.7 (6.8)

Has personal computer No 28 31.4 (6.3) 36.1(5.4) 20.7(2.7) 40.9(5.1)

0.99 0.42 0.98 0.85

Yes 110 31.3 (6.2) 35.9(5.9) 20.7(2.5) 40.6(6.1)

Has SPSS software No 111 31.1 (6.3) 36.8(5.9) 20. 8(2.5) 40.6(5.9)

0.27 0.25 0.52 0.63

Yes 27 32.5 (5.5) 35. 4(5.5) 20.4(2.7) 41.1(5.9)

Has Power and Sample 
software

No 113 30.7 (6.5) 36.9(6.1) 20.7 (2.5) 40.5(5.9)

0.19 0.0.7 0.65 0.46

Yes 25 32.5 (2.7) 34.6(4. 8) 20.5(2. 6) 41.5(5.4)

Has Epi Info software No 104 31.8 (6.5) 35.2(5.9) 20.5(2.5) 40. 4(6.1)

0.06 0.17 0.45 0.28

Yes 34 33.2(3.6) 34.4(5.5) 20.9(2. 5) 41.6(5.3)

*: P value for independent samples t test is not significant at 0.05
Domain A = Course Value, Domain B = Difficulties, Domain C = Behavioral and Domain D = Expectation



Daher and Amin BMC Medical Education 2010, 10:34
http://www.biomedcentral.com/1472-6920/10/34

Page 9 of 9
Additional material

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
The two authors contributed to development of the research idea and design-
ing the questionnaire, carrying out data collection, data analysis, drafting and
finalizing the manuscript.

Authors' information
Both authors have a Bachelor degree of Medicine and Surgery and Master of
Public Health. AMD is currently lecturer of biostatistics and epidemiology and
PhD Candidate and FA is lecturer of public health at department of population
health and preventive medicine, Faculty of Medicine, Universiti Teknology
MARA, 40450 Shah Alam, Selangor Malaysia.

Acknowledgements
The authors would like to thank Associate Professor Dr Than Winn/Professor of 
Biostatistics and Epidemiology from Faculty of Medicine, Universiti Teknology 
MARA and Dr Ahmed Samir Al-Naaimi from Baghdad Medical College for 
reviewing the manuscript critically. In addition, we would like to thank Dr Ali K. 
Abbas for his valuable opinion in designing the questionnaire.

Author Details
Department of Population Health and Preventive Medicine, Faculty of 
Medicine, Universiti Teknology MARA(UiTM), Shah Alam, Selangor, Malaysia

References
1. Guyatt G, Cook D, Haynes B: Evidence based medicine has come a long 

way.  BMJ 2004, 329(7473):990-991.
2. Appleton DDR: What statistics should we teach medical 

undergraduates and graduates?  Statistics in Medicine 1990, 9(9):.
3. Looney SW, Grady CS, Steiner RP: An update on biostatistics 

requirements in US medical schools.  Academic Medicine 1998, 
73(1):92-94.

4. The Edinburgh Declaration.  In Proceedings of the World Conference on 
Medical Education: 1998, Edinburgh World Medical Association; 1998. 

5. Bryant JH: Education tomorrow's doctors.  In World Health Forum World 
Health Organization; 1993:217. 

6. Grady CS, Looney Swa, Steiner RP: A study of biostatistics in medical 
schools in the United States.  In Proceedings of the ASA Section on 
Statistical Education: 1994; Alexandria, Virginia, USA ASA; 1994:263-265. 

7. Ahmad F, Zehra N, Omair A, Anjum Q: Students' opinion regarding 
application of Epidemiology, Biostatistics and Survey Methodology 
Courses in medical research.  J Pak Med Assoc 2009, 59(5):307-310.

8. Dommisse J, Joubert G: Profile of Research Methodology and Statistics 
Training of Undergraduate Medical Students at South African 
Universities.  South African Family Practice 2009, 51(2):.

9. Ercan I, Ozkaya G, Ocakoglu G, Yazici B, Sezer A, Ediz B: Determining 
Biostatistics Knowledge of Students and Physicians in Medical School.  
.

10. Harden RM: Developments in outcome-based education.  Medical 
teacher 2002, 24(2):117-120.

11. Harden RM, Crosby JR, Davis MH: An introduction to outcome-based 
education.  Medical Teacher 1999, 21(1):7-14.

12. Hoat LN, Son NM, Wright EP: Perceptions of graduating students from 
eight medical schools in Vietnam on acquisition of key skills identified 
by teachers.  BMC Medical Education 2008, 8(1):5.

13. Victor MN, Maria MM, Elsa CM: Perceptions on the importance of 
gerontological education by teachers and students of undergraduate 
health sciences.  BMC Medical Education 2007, 7(1):1-6.

14. Lempp H, Seale C: The hidden curriculum in undergraduate medical 
education: qualitative study of medical students' perceptions of 
teaching.  BMJ 2004, 329(7469):770-773.

15. Rock I: The logic of perception 3rd edition. Cambridge: MIT Press; 1987. 
16. Colton T: An inventory of biostatistics teaching in American and 

Canadian medical schools.  Journal of Medical Education 1975, 
50(6):596-604.

17. Sahai H: Teaching biostatistics to medical students and professionals: 
Problems and solutions.  International Journal of Mathematical Education 
in Science and Technology 1999, 30(2):187-196.

18. Mostert P: Changing approaches and perceptions: biostatistics and its 
role in teaching the Stellenbosch doctor.  In Proceedings of the Seventh 
International Conference on the Teaching of Statistics (ICOTS 7): 2006; 
Salvador, Brazil Aukland: IASE; 2006. 

19. Stander I: Teaching conceptual vs theoretical statistics to medical 
students.  International Statistical Institute; 1999. 

20. Babbie ER: The basics of social research 4th edition. Belmont, CA: Thomson/
Wadsworth; 2005. 

21. Bland JM, Altman DG: Statistics notes: Cronbach's alpha.  BMJ 1997, 
314(7080):572.

22. Streiner D L, Norman G R: Health Measurement scales: a practical guide to 
their development and use 3rd edition. New York: Oxford University Press 
Incorporation; 2003. 

23. Darko H, Ivan Kre0161imir L, Ana Mi, Ivana V, Ana V, Maja H, Matko Mi: 
Teaching research methodology in medical schools: students' 
attitudes towards and knowledge about science.  Medical Education 
2004, 38(1):81-86.

24. Lam YM: Teaching Statistics to Medical Students in the New Medical 
School.  Journal of the Hong Kong Medical Association 1986, 38(4):196-198.

25. Segal S, Lloyd T, Houts PS, Stillman PL, Jungas RL, Greer RB: The 
association between students' research involvement in medical school 
and their postgraduate medical activities.  Academic Medicine 1990, 
65(8):530-533.

26. Altman DG, Bland JM: Improving doctors' understanding of statistics.  
Journal of the Royal Statistical Society Series A (Statistics in Society) 
1991:223-267.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1472-6920/10/34/prepub

doi: 10.1186/1472-6920-10-34
Cite this article as: Daher and Amin, Assessing the perceptions of a biosta-
tistics and epidemiology module: Views of Year 2 medical students from a 
Malaysian university. A cross-sectional survey BMC Medical Education 2010, 
10:34

Additional file 1 Communicable disease module lesson plan. The table 
provides insight about the content of the module including the topics and 
duration of contact hours.
Additional file 2 Questionnaire on Perception of Medical Student 
about epidemiology & biostatistics. The file includes the questionnaire 
used in the study.

Received: 3 December 2009 Accepted: 13 May 2010 
Published: 13 May 2010
This article is available from: http://www.biomedcentral.com/1472-6920/10/34© 2010 Daher and Amin; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.BMC Medical Education 2010, 10:34

http://www.biomedcentral.com/content/supplementary/1472-6920-10-34-S1.DOC
http://www.biomedcentral.com/content/supplementary/1472-6920-10-34-S2.DOC
http://www.biomedcentral.com/1472-6920/10/34
http://creativecommons.org/licenses/by/2.0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15514320
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2244075
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9447208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8397729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19438136
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12098427
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18205954
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17233923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15459051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1133829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9055718
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14962029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2383337
http://www.biomedcentral.com/1472-6920/10/34/prepub

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Participant
	Instrument and procedure
	Statistical analyses
	Scoring

	Results
	Discussion
	Conclusions
	Additional material
	Competing interests
	Authors' contributions
	Authors' information
	Acknowledgements
	Author Details
	References

