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Abstract 
As medicine has moved to become more evidence 
based, biostatistics has become ever more important in 
practicing medicine and for the education of 
tomorrow’s doctors. The role of biostatistics in 
medical education is now well recognized, and the 
curricula in almost all the medical colleges and 
postgraduate institutions across globe has provision of 
teaching biostatistics. In an integrated curriculum 
biostatistics and research methods, course should be 
inducted in-combination from 1st year of study and its 
Curricula should be developed by content experts with 
taking care of the spiral approach. Integration is now 
considered the best way to teach so the tutors should 
get maximum benefit of teaching biostatistics under 
this system. The curriculum contents should be 
updated at the end of course every time based on 
feedbacks and recent advancements in the field. 
Computer based approach should be used to make the 
learning more interactive. Assessment must be aligned 
with teaching methods, curriculum outcomes and 
course objectives. 
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 الملخص 

هين، على يعتمد أصبح الطب بأن معلوم هو كما أنه بما  بحأص فقد البرا

هم الحيوي إلحصاء  أطباء وتعليم الطب ممارسة في مضى وقت أي من أ

هجو الطبي التعليم في الحيوي إلحصاء دور آلن به المسلم ومن الغد.  المنا

 دراسات حتمن التي والمؤسسات الطبية الكليات جميع في تقريبا الدراسية

هج في العالم. أنحاء جميع في الطب في عليا  مقرر ،المتكاملة المنا

هج الحيوي إلحصاء هج في يدخل أن ينبغي البحث، ومنا  ولىأل السنة منا

هج للدراسة  ذالأخ مع التخصص خبراء قبل من توضع أن ينبغي والمنا

ة المقاربة االعتبار  أفضل لآنا التكامل يعتبر للكلية. الكلي للمنهج الدائم

 القصوى ائدةالف على يحصلوا ان يجب المعلمين فإن وبالتالي للتعليم وسيلة

 تحديث يتم نأ يجب النظام. هذا ظل في الحيوي إلحصاء تدريس من

هاية في الدراسي المنهج محتويات  جعةالرا التغذية أساس على مقرر كل ن

 عللج الكمبيوتر استخدام وينبغي المجال. هذا في الأخيرة والتطورات

 دريسالت طرق مع متوافقا يكون أن يجب التقييم تفاعلية. أكثر التعلم

هداف المنهج ومخرجات  .المقرر وأ

Introduction 

Prior to the twentieth century, medical research 

was primarily based on empirical evidence and 

anecdotes. As the medicine has moved to 

become more evidence based, biostatistics has 

become ever more important in practicing 

medicine and for the education of tomorrow’s 

doctors.1 Biostatistical reasoning and modeling 

were of critical importance to the foundation 

theories of modern biology. In the early 1900s, 

after the rediscovery of Mendel's work, the gaps 

in understanding between genetics and 

evolutionary Darwinism led to vigorous debate 

among biometricians. Statisticians then built 

models on statistical reasoning that helped to 

resolve these debates.2 The role of biostatistics 

in medical education is now well recognized, 

and the curricula in almost all the medical 
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colleges and postgraduate institutions across 

globe has provision of teaching biostatistics3 

irrespective they are following traditional 

curriculum or integrated curriculum. The 

concept of integrated curriculum is nothing new. 

It’s been around, in fact, since the 1800s and was 

advocated by well-known educational theorists 

(John Dewey and Meredith Smith). It has gained 

recent attention and most modern medical 

educationists think that it is the best way to 

teach.4-5 

Biostatistics is a branch of applied statistics that 

is concerned with the application of statistical 

methods to medicine, clinical trials, 

demography, epidemiology, population 

estimation, modeling, community diagnosis and 

surveys.6 Biostatistics is now considered as an 

essential tool in planning and delivery of health 

care systems. Integration is defined as a way to 

teach students how to break down barriers 

between subjects and make learning more 

meaningful & attractive. Integrated curriculum 

is an effective way to teach and learn because it 

corresponds with the way our brain works 

physiologically. According to M. Markus,7 

integrated curriculum is a great gift for 

experienced teachers. It's like getting a new pair 

of lenses that make teaching a lot more exciting 

and help us look forward into the next century.  

Biostatistics is now being taught as a major 

subject in the medical curriculum. In a 

traditional curriculum, generally the course of 

biostatistics is spread over one academic year 

study with formal final assessment. However, in 

an integrated curriculum it is generally taught as 

a longitudinal course spread over 4 – 6 months 

semester with either a formal final assessment or 

submitting a research project that depicts the 

knowledge of students. In this article, we will 

focus on “how biostatistics subject should be 

taught to undergraduate medical students in an 

integrated curriculum”. 

Biostatistics Course Induction Time in an 

Integrated Curriculum: At undergraduate level, 

there is a great difference in terms of 

organization of teaching and time allotted for 

biostatistics teaching in medical colleges 

globally. In United States, Canada, Australia 

and United Kingdom biostatistics is being taught 

in 1st and 2nd  year of study.8 In an integrated 

curriculum, the best time to start teaching 

biostatistics should be from 1st year of 

education, and biostatistical applications should 

be reinforced throughout during the basic 

sciences phase followed by a research project as 

course’s final assessment. The core benefit of 

inducting biostatistics from 1st year level will 

strengthen the scientific reasoning of medical 

students and as they will reach the end of initial 

2 ½ years of study their knowledge level will 

have increased unprecedentedly. Contra to it, if 

biostatistics is taught in one semester 

continuously it might bore the students because 

they are forced to grasp too much of knowledge 

in a limited time and will be tougher if it is 

followed by submitting a research project. 
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Secondly, with other parallel full time running 

courses the students might focus more on those 

subjects rather than learning biostatistics.  

Course of Biostatistics at Undergraduate Level 

in Integrated System: In an integrated system 

biostatistics and research methods, subjects 

should be taught in-combination. Students 

should be imparted with the biostatistical and 

research methods knowledge throughout their 

first 2 ½ years of education. Learning the subject 

in-combination will not only help medical 

students to grasp necessary knowledge at 

undergraduate level but will also help them to 

develop research–oriented thinking at 

postgraduate level. 

Teaching Biostatistics in Integrated 

Curriculum: In this section, some guidelines are 

given for teaching biostatistics in an integrated 

curriculum which may help to enhance the 

learning in this subject. The tutor must convince 

the medical students about the importance of 

learning biostatistics subject. As integration is a 

student-centered approach, one of the best ways 

of motivating the students is to expose them to 

the medical literature with examples of uses & 

abuses of biostatistics.9 

In an integrated curriculum, the instructional 

method(s) should be problem-oriented instead 

of technique-oriented. The technique-oriented 

method is now  old style which contains hand 

calculations, formulas and drawing critical 

regions etc.10 Besides, problem-based approach 

should be introduced which focuses more on 

interpretation. A survey conducted on 

biostatistics teaching showed that the students 

ostracized the subject because it was taught in 

the traditional way.11 

Hand calculations should be avoided and for 

making the teaching interactive Computer based 

approach should be introduced.  Nowadays a 

variety of biostatistical software’s (SPSS, 

STATA, STATISTICA, NCSS and OPEN-EPI) 

are available. Introducing Computer Based 

Learning (CBL) will also enhance the student’s 

motivation for learning. The use of computers in 

the teaching should be encouraged to allow the 

students to concentrate on the interpretation of 

the analysis.12  

Reviewing literature is a pre-requisite for 

designing research. In an integrated curriculum, 

the tutor should educate the students about the 

methodology in searching literature and 

designing the research (research design, 

sampling technique / data collection and sample 

size etc). Moreover, the tutor should emphasize 

upon how results are interpreted and reported in 

biostatistical language.13 Furthermore, the tutor 

should give special emphasis upon; how to write 

a research proposal and its scientific 

presentation. One of the main goals of teaching 

biostatistics is to analyze and interpret the data. 

In an integrated curriculum, it is the prime 

responsibility of the tutor to make the students 

understand about using accurate data analyzing 

technique(s).14 The inappropriate use of 
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biostatistical methods & techniques may 

mislead the students understanding at a stage 

when their minds are fresh to grasp knowledge. 

The tutor should also strive to present a well-

balanced combination of lectures, tutorials and 

practicals.15 

Conclusion 

In an integrated curriculum biostatistics and 

research methods, course should be inducted in-

combination from 1st year of study. Curricula 

should be developed by content experts with 

taking care of the spiral approach.  Students 

should be encouraged to conduct a research 

project of their own. Integrated curriculum is 

now considered the best way to teach so the 

tutors should get maximum benefit of teaching 

biostatistics under this system. The curriculum 

contents should be updated at the end of course 

every time based on students’ feedback and 

recent advancements in the field. The computer 

based approach should be used to make the 

learning more interactive. Assessment must be 

aligned with teaching methods, curriculum 

outcomes and course objectives. 
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