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Design, implementation, and evaluation of principles of writing 
biomedical research paper course
ALI AKBAR NEKOOEIAN

Cardiovascular Pharmacology Research Lab, Department of Pharmacology, Medical School, Shiraz University of Medial Sciences, Shiraz, Iran

Introduction: Graduate (PhD) students in medical sciences, who will form 
future faculties and investigators in Iran’s Universities of Medical Sciences, 
are not trained on scientific writing during their training. The present study 
describes the design, implementation, and evaluation of Principles of Writing 
Biomedical Research Paper course.     
Methods: The course, prepared based on an extensive search of the literature 
and books on writing biomedical research papers, was offered as an elective 
course to PhD students at Shiraz University of Medical Sciences in the second 
semester of 2011-2012 academic year. The structure and function of various 
sections of a paper and publication ethics were discussed in lecture and 
practical sessions over a period of 12 weeks. The course was then evaluated 
using a self-designed questionnaire.  
Results: The majority of students gave the highest score (20) to the content and 
implementation of all sessions of the course. Moreover, most of them believed 
that the allotted time to the course was not enough, and suggested that it should 
be increased to 32 hours (equal to two credits). Also, almost all the participants 
believed that overall the materials lectured were comprehensive, the practical 
sessions were important in learning the lectured materials, and the course was 
useful in advancing their abilities and skills to write papers. 
Conclusion: The evaluation of the present course showed that it was able to 
increase the participants’ knowledge of the structure of scientific papers, and 
enhanced their abilities and skills to write papers. The evaluation was used as a 
basis to modify the course.  
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Introduction

Publication of research findings is the final stage of 
a research effort, and without it research process 

is futile and others would not know whether or not 
a piece of research has been done. In fact, there is no 
difference between not doing the research, and doing 
the research and not publishing it. Publication of 
research findings contributes to the dissemination of 
research findings and expansion ofknowledge in every 
field. Moreover, it has been taken as a criterion for 
scientific advancement of countries (1). Publication 
of scientific paper advances the fame and prestige 
of the universities (2, 3). It also helps the authors 
to find jobs, and advance their promotion, profile, 
research ability as well as national and international 

recognition (2-4). 
It is believed that a great number of research findings 

are not published (4-6). Such a failure has been 
frequently attributed to investigators’ inability and 
lack of skill to write (5-8). The authors’ inability to 
write was not due to inability to write in English, but 
due to the lack of understanding the basic principles of 
scientific writing and data presentation (9). A number 
of different approaches, including writing courses or 
workshops, writing group, and collaborative writing 
have been used to support writing and successful 
publication (10). Courses and educational workshops 
on scientific writing motivated the participants to 
begin and sustain writing (11), provided them with 
skills that made their writing more effective, increased 
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their rate of publication (11-13),  their understanding 
of the structure of scientific articles (12) and their 
abilities to choose a journal (12), and simplified the 
submission and publication process (11).  

In Iran, graduate (PhD) students, who will are to be 
university faculties and investigators, are not trained 
how to write a paper at anytime in their training. 
Moreover, according to national guidelines of Iran’s 
Ministry of Health for Graduate Studies, PhD student 
must publish two papers, one in an ISI journal, before 
being allowed to defend their thesis. In addition, 
publication of scientific papers by graduate students 
is priceless in helping them to get a faculty position at 
a university after graduation. 

Considering the importance of abilities and skills of 
writing papers for graduate students, a course entitled 
as Principles of Writing Biomedical Research Paper 
was designed, implemented and evaluated at Shiraz 
University of Medical Sciences. Herein, I will describe 
the process of design, implementation and evaluation 
of that course. 

Methods
Design 

The idea of design and presentation of a course on 
writing a scientific paper started from 2006 to mid 
2010 when used to work at the Center for Development 
of Clinical Research, Nemazee Hospital, and Shiraz 
University of Medical Sciences as a consultant for 
writing biomedical papers. I used to help authors, 
who were faculties, residents and graduate students, 
to revise and improve their papers in various fields 
of biomedical sciences including Basic Sciences, 
Clinical Medicine, Dentistry, and Nursing etc. During 
that period, I realized that one of the main reasons 
for authors’ lack of competence was insufficient 
knowledge in regards to the role of each section of a 
paper including title, abstract, introduction, materials 
and methods, results, discussion, acknowledgement 
and references, and an standard way of writing each 

section. I was thinking of ways to help authors that 
the design and presentation of a course of writing 
biomedical research papers came to my mind. 
Therefore, I started to look for the content of the 
course using various data bases including Pubmed 
and Springer databases, and Google search engine 
using key words such as scientific writing course, 
biomedical writing course, and medical writing 
course and workshop. Unfortunately, the Web was 
silent on possible existence of courses on writing 
medical papers. One of a few courses that looked 
particularly useful was “Biomedical Writing Course”, 
which was sponsored by China Medical Board (14-
16). I also consulted a number of books on writing 
and publishing papers in biomedical sciences (3, 12, 
17-26). 

After collecting adequate information, I wrote a 
plan for the course comprising of a weekly schedule 
(Table 1), learning objectives (table 2), and methods 
of instruction and evaluation. I did present the course 
plan to Educational Council, which oversights the 
University’s educational activities. After approval by 
the Council, I was authorized to present the course 
in the second semester of 90-91 academic years.  The 
course was announced through a formal letter to the 
departments that were running PhD programs. The 
letter mentioned that the course was an elective credit 
one, and students could register for the course based 
on their motivations and interests.

Implementation
A total of 27 students did register for the course. 

They were divided into two sections (section one;  
n= 15 and section two; n=12), which were scheduled 
for Sundays and Tuesdays, respectively for the next 12 
weeks using the schedule presented in Table 1. 

I used various teaching methods including heavily 
interactive lecturing and intensive discussions 
with enormous question and answers between the 
instructor and students, and students themselves. 

Table 1. Weekly schedule of principles of writing biomedical research paper course

Session Session topics Duration of the session (h)

1 Instruction for the authors (lecture) 2
2 Introduction (lecture) 2
3 Introduction (practical) 2
4 Materials and methods (lecture) 2
5 Materials and methods (practical) 2
6 Results (lecture) 2
7 Results (practical) 2
8 Discussion and conclusion (lecture) 2
9 Discussion and conclusion (practical) 2
10 Title and abstract (lecture and practical) 2
11 Publication ethics (lecture) 2
12 Publication ethics (lecture) 2
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As mentioned in Table 1, some of the sessions were 
lectures, which were heavily interactive. The lecture 
materials were prepared from a number of books on 
writing biomedical research papers (3, 12, 17-26) and 
a significant number of published scientific papers. In 
lectures on various sections of a paper, characteristics, 
role, verb tenses used, verb voiced used, size, and the 
way of writing each section were discussed. Moreover, 
the points that reviewers take into account in reviewing 
each section were presented. In the session on medical 
papers, the characteristics, use, and the way of writing 
each type of paper were discussed. In the lectures on 
publication ethics, areas liable to ethical violation 
including authorship, duplicate submission, duplicate 
publication, data falsification and fabrication, and 
conflict of interest were explained. 

Practical sessions varied. In the case of practical 
session on introduction section, the students were 
given some pieces of data on a general subject, and 
were asked to write an introduction of a putative 
paper based on those results. For the rest of the 
practical session, they were asked to write each section 

of a paper based on the findings of their own ongoing 
research, or bring a published paper from their 
previous investigations. Since the students were PhD 
candidates, they had something to present from one 
of these sources. In practical sessions, the students 
were presenting PDF or Microsoft Word files of their 
assignments, and the rest of them were reading and 
commenting on the assignments using the principles 
determined by the instructor in lecture sessions. The 
assessment of the students’ learning was based on 
class attendance and participation in class discussions 
(%50), and a summative exam at the end of the course 
(%50). 

Evaluation
At the end of the course, it was evaluated using a 

self-designed questionnaire comprising 14 statements 
(Table 3). The face and content validity of the 
questionnaire was established by asking a number 
of colleagues to comment on the statements and 
their scoring methods. The students completed the 
questionnaire anonymously.

At the end of the course the participants were expected to:
- List the components of instruction for the authors.
- Use an instruction for the authors to write a manuscript.
- Describe the role of introduction section of a paper.
- Cite the verb voices and tenses used to write an introduction.
- List the components of an introduction.
- Explain the sequence of writing of an introduction.
- Write a standard introduction.
- Define the difference between direct quoting and paraphrasing.
- List the components of materials and methods section of a 
paper.
- State the role of the material and methods.
- Cite the verb voices and tenses used to write materials and 
methods.
- Write a standard materials and methods section.
- List the various ways of data presentation.
- State the use, and advantages and disadvantages of various 
forms of data presentation.
-  Write a self-explanatory figure legend or table caption.
- State the role of discussion section of a paper.
- Know various forms of writing discussion.
- List the advantages and disadvantages of various ways of writing 
discussion.
- Know how to write a standard conclusion.
- State the difference between structured and unstructured 
abstracts.
- List the components of the abstract.  
- Tell the rough size of each component of an abstract.
- Define various forms of title.
- State the characteristics of a good title.
- List those who can be acknowledged in a paper.
- Tell the difference between Harvard and Vancouver systems of 
reference writing.
- State the authorship criteria.
- Describe the duplicate submission and duplicate publication
- Define the data fabrication and falsification.
- Define conflict of interests.

Table 2. The learning objectives of Principles of Writing 
Biomedical Research Paper course

Table 3. The questionnaire used to evaluate Principles of 
Writing Biomedical Research Paper course

A. Please score the statements 1-8 by choosing one of the scores 
presented. 

1- Instruction for the authors 12 14 16 18 20

2- Title 12 14 16 18 20

3- Abstract 12 14 16 18 20

4- Introduction 12 14 16 18 20

5- Materials and Methods 12 14 16 18 20

6- Results 12 14 16 18 20

7- Discussion 12 14 16 18 20

8- Types of papers in medical sciences 12 14 16 18 20

B- Please answer question 1-9 by selecting one of the choices.

9- Was the allotted time (22 hours) to the course enough?
Yes  No  Somehow  
 
10- If the time was not enough, can you suggest an appropriate one? 
 
11- Overall the lectured materials were comprehensive.  
Yes  No  Somehow

12- The practical sessions were important in enforcing the 
learning of lectured materials. 
Yes  No  Somehow

13- The course was useful to advance PhD students’ abilities and 
skills to write papers.
Yes  No  Somehow

14- In the PhD program, when do you think is the right time for 
the course to be offered?
Year 1       Year 2       Year 3       Years 4       Years 5
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Results
The results of the course evaluation are presented in 

Table 4. The number of students who gave the highest 
score (20) to the materials and implementation of 
the sessions on instructions for the authors, title 
and abstract, introduction, materials and methods, 
results, discussion, and types of medical papers 
were 18.24 , 20.24, 16.23, 16.23, 15.24, 18.23, 15.21, 
respectively (Table 4). Moreover, the majority (14.25) 
of the participants believed that the allotted time 
to the course was not enough, and the majority 
of them (9 out of 17) suggested that the course 
duration was better to increase to 32 hours. Almost 
all the participants believed that overall the materials 
lectured were comprehensive, the practical sessions 
were important in learning the lectured materials, 
and the course was useful in advancing their abilities 
and skills to write papers.  

Discussion
The results of the evaluation of the present course 

indicate that based on the participants’ scores, the 
course was able to increase their knowledge of the 
structure and the role of various sections of papers in 
medical sciences, and increased their ability and skills 
to write papers. They also show that the majority 

of the students believed that the duration of the 
course was not enough, and suggested that it should 
be increased to 32 hours (equal to two credits per 
semester). Moreover, the results showed that the best 
time for offering the course was the third year of PhD 
programs.

A scientific research, no matter how extraordinary 
the findings are, is completed only when it is 
published. Writing is the cornerstone of scientific 
research, and good writing is essential to publishing 
and disseminating scientific findings, whereas bad 
writing can and often prevents or delay the publication 
of good sciences (3). Graduate student worldwide are 
mainly educated and trained in their fields of study, 
and are rarely trained in writing scientific papers. They 
usually learn writing by imitating the prose and style 
of previous authors. Considering the significance of 
teaching graduate students to write scientific papers, 
it is regrettable to realize that there are few courses on 
scientific writing offered worldwide.

One of the first challenges in the design of the course 
was the selection of its content, which was based on 
the areas in which I believed the graduate students 
were in need of improvement. Previous studies have 
shown that an understanding of the structure of 
scientific article was essential in empowering various 

Table 4. The results of evaluation of Principles of Writing Biomedical Research Paper course

statements
Scores

20 18 16 14 12

1 Instruction for the authors 17 3 2 - -

2 Title 18 6 1 - -

3 Abstract 20 4 - - -

4 Introduction 16 7 - - -

5 Methods 15 4 2 1 -

6 Results 18 8 - 1 -

7 Discussion 18 3 2 - -

8 Types of papers in medical sciences 16 3 1 - -

Yes No Somehow

9 Does the allotted time (22 hours) to the course was enough 5 14 5

10 If the time was not enough you may suggest the one you 
think of as appropriate 32,32,32,51,34,51,51,32,32,51,64,32,32, 51,64,32,32

Yes No Somehow

11 Overall the lectured materials were comprehensive 23 - -

12 The practical sessions were important in enforcing the 
learning of lectured materials 22 - 3

13 The course is useful to advance PhD students’ abilities and 
skills to write papers 22 1 1

Year 1 Year 2 Year 3 Year 4 Year 5

14 Which year of the PhD program you think as appropriate for 
the course to be offered 1 9 13 3 1

For questions 1-9 and 11-14, the results are presented as the number of respondents selecting each choice. 
For question 10, the results are the number of hours that the respondents thought as appropriate for the course.
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learners to write scientific papers (12).Therefore, I 
used around 11 books (17-27)to select the content of 
the lecture materials, which provided information of 
the structure of each section of scientific papers.

The evaluation showed that almost all of the 
respondents (22 out of 24) stated that the mentioned 
course was useful in advancing their abilities and 
skills to write papers. Considering the electiveness of 
the course, lack of obligation to taking the course, and 
anonymity of the evaluation, the students’ views may 
somehow be a true reflection of their improvement 
during the course. Previous studies have shown that 
educational intervention in the form of workshops or 
courses did result in increased publication rate (28-
30). Moreover, previous studies have shown that lack 
of knowledge about writing scholarly publication (31)
and understanding of basic principles of scientific 
writing and data presentation (8) were two of the 
main barriers to scientific writing. Considering the 
course content and practical activities, which were 
mainly to teach structure and principles of writing 
scientific papers, it may not be unreasonable to 
conclude that the course would be able to advance 
the abilities and skills of the participants in practice. 
Learning to structure an article, how to write and 
abstract/title, and how to synthesize argument, which 
are among the main objectives of the present course 
were the most cited aspects of a course on scientific 
writing (32). It would be interesting to examine if the 
course is able to improve the students’ abilities and 
skills to write papers in practice, and help increase the 
publication rate of the participants.

The course was an elective credit one and students 
took part voluntarily. The nature of voluntariness 
of the course led to the registration of motivated 
students. Moreover, students were from a diverse 
background including pharmacology, physiology, 
anatomical sciences, pharmaceutical biotechnology, 
epidemiology and physiotherapy. Variation in the 
field of studies of the participants, not only did not 
hinder their participation in class discussion, but also 
enhanced it. In class discussions, attention was paid to 
the nature of journalism and arts of scientific writing, 
and not the science aspect of the papers. For example, 
when a participants’ assignment on introduction was 
being discussed, the way that the introduction was 
written, the sequence of introduction writing, the 
verb tenses, way of writing literature review, research 
question or hypothesis, and research objective were 
criticized. In fact, the heterogeneity of the participants’ 
background proved beneficial in providing feedback 
on each others’ writing.

Based on the results of the student’s evaluation, the 
present course was modified and the number of hours 
for the course was increased to 32 (equal to 2 credits). 

As a result of the revision performed, a new session 
on manuscript submission and editorial process, a 
practical session on result, and two practical sessions 
on discussion were added to the course. 

In conclusion, the evaluation of the present course 
showed that it was able to increase the participants’ 
knowledge about the structure of scientific papers, 
and enhance their abilities and skills to write papers. 
The evaluation was used as a basis to modify the 
course. 
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