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Abstract
Introduction  Teaching undergraduate students to write effectively has been a major concern in higher institutions of learning. 
Using written case reports is one way of teaching scientific writing skills to undergraduate students hence this teaching method 
was introduced for undergraduate radiography students at Makerere University.
Objective  To determine opinions and perceptions of faculty and students about the use of case reports in developing under-
graduate students’ scientific writing skills.
Methods  Interventional longitudinal study with a case control cross-over design was used. Data was collected in phases using 
questionnaires and focus group discussions. Thematic analysis was used for qualitative data; bivariate and logistic regression 
analyses were used for quantitative data.
Results  All students and faculty members were positive about introducing scientific writing using case reports. Students who are 
exposed to writing case reports in a scientific way are more likely to develop writing skills compared to other students.
Conclusion  The findings indicate that scientific writing skills can be taught to undergraduate students even in resource-con-
strained institutions.
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Introduction

Generating and expanding the body of 
knowledge to meet or solve problems in 
society is a key function of universities [1,2]. 
Postgraduate research, however, requires 
effective scientific writing skills to report 
research findings [2]. Training of under-
graduates in scientific writing has been in-
creasingly emphasized in a variety of fields 
[3-5] but is often introduced towards the end 
of, for example, undergraduate medical 
curricula, if it is addressed at all [6]. There 
is growing awareness internationally of 
the need to teach writing skills, early in 
undergraduate training [7-9]. 

Publishing of research usually is a tenure 
requirement thus acting as a strong moti-
vator for academics [10]. Students, on the 
other hand, focus on passing examinations 
to meet university admission criteria which 
are linked to academic results [11-16]. Stu-
dents learn what will be assessed which 
always drives learning [17,18]. Undergradu-
ates should obtain skills to produce scien-
tific works thus there is a need to incorpo-
rate scientific writing skills in every aspect 
of the education process and learning 
activities. Problem based learning (PBL) 
requires that learners need to be trained 
to identify and solve society’s problems 
by means of research [19-21]. PBL involves 
three principles: learning is constructive, 
cognitive and contextual [22]. Learners 

thus should be able to learn, understand 
and apply scientific writing skills. One 
method of achieving this is by including 
scientific writing assessment in students’ 
assignments [18, 23]. To prevent learners 
from compartmentalising (and perhaps 
ignoring) scientific work they should be 
provided with basic scientific writing 
skills for implementation in assignments. 
If this is not done they are likely to ignore 
the vital lessons thus defeating the goal of 
creating a competent pool of individuals 
from whom the next generation of faculty 
will be drawn [24-29]. In scientific writing 
students start as novices who gradually 
learn how to think and eventually perform 
as experts [30,31]. An institution with an ef-
fective transfer of knowledge and vibrant 
faculty research activities should result in 
an equally vibrant student research com-
munity [22]. Short courses, projects and 
assignments have all successfully used 
to teach scientific writing which in turn 
motivated graduates to enroll for post 
graduate studies [32,33]. Students in the pro-
grams where research is emphasized have 
expressed a higher degree of satisfaction 
with the content of the programs in addi-
tion to developing critical scientific writ-
ing skills [34,35]. 

A case study approach can also be used 
to implement scientific writing in under-
graduate curricula. The benefits of using 

case studies include: learners gain insight 
to explore the reported problems and its 
main points; learning strategy shifts the 
emphasis from teacher-centered to more 
student-centered activities; increased stu-
dent motivation, interest in a subject and 
acquisition of basic scientific writing skills 
[36-38]. Given these benefits it was decided 
to introduce writing of case reports in 
the three year undergraduate radiogra-
phy training program offered at Makerere 
University. The case report format was de-
veloped and aligned to the PBL model of 
learning. The students work in pairs and 
are required to identify and research a 
suitable topic relevant to each five-week 
course module. This requires self-directed 
learning (SDL); the students are provided 
with a research format to undertake re-
search methodology: namely problem 
statement and objectives; literature re-
view; presentation and discussion of the 
topic in a written case report for assess-
ment purposes. By introducing case report 
writing for undergraduate radiography stu-
dents, it was hoped that students would 
develop basic scientific writing skills that 
are needed not only for carrying out re-
search, but also to prepare them for post 
graduate studies. In addition, these skills 
would probably help them to become 
thinkers and problem solvers in society. 
The purpose of this study therefore, was 
to find out determine the opinions and 
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perceptions of Makerere University College of Health Sciences’ 
radiography students and faculty members in terms of the acquisi-
tion of scientific writing skills using a case report approach.

Methods

Permission to carry out this study was granted by the Radiology 
Department Education and Research Committee. Participants 
provided written consent prior to completing the questionnaire 
and consent was obtained from participants before conducting 
the focus group discussions. All participants were assured of con-
fidentiality and the focus groups consented to not taking their dis-
cussions outside the room.

Convenient sampling was used. Ten (n=10) faculty members de-
veloped the student case report templates and assessment guides 
and 25 (n=25) 2nd and 3rd year radiography students tested the 
research tools. First year radiography students were excluded as 
they are not well versed in the principles and implementation of 
PBL. 

An interventional longitudinal study, that employed the case 
control cross-over design in which participants acted as self con-
trols in both the intervention and follow-up parts of the study, was 
used. Data in this study were collected during the following four 
phases:

• A one day workshop was held for the 10 faculty members to 
design a case report template and assessment guide based 
on the objectives of the study. These participants were 
then handed a questionnaire to determine their opinions 
on: mentoring students in scientific writing; introducing 
scientific writing; the quality of students’ writing abilities; 
and the effectiveness of the workshop. A five-point Likert 
scale was used for each question and statement: Strongly 
Agree; Agree; Neutral; Disagree; Strongly Disagree (Table 
1). To ensure validity, the questionnaire was pre-tested and 
piloted on two independent faculty members who did not 
participate in this study.

• A questionnaire was handed to the participating students 
at the commencement of the study to determine their of 
knowledge on scientific writing and perceptions of the in-
troduction of case report writing in a scientific format. The 
five-point Likert scale above was used in questions and 
statements. The questionnaire was pre-tested and correc-
tions were made to ensure validity.

• Following the completion of the questionnaire the 25 
student participants were introduced, during a two-hour 
session, to the concept of writing case reports and the im-
portance of writing case reports in a scientific way. The 
contents of Table 1 were discussed and queries addressed 
to ensure that the participants were fully informed that the 
case report assessment mark would contribute to their fi-
nal overall mark of a particular course. It was agreed that 
writing case reports (based on Table 1) was to be imple-
mented for five course modules offered over five weeks 
respectively. The participants agreed to two case reports for 
each module (n=10). At the end of each of the five courses 
the participants submitted their case reports for assessment 
and feedback was given to them. 

• On successful completion and submission of the case re-
ports at the end of the fifth course a second questionnaire 
was given to the participating students. This questionnaire 
contained the same items as the first questionnaire above 
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in order to compare their two sets 
of opinions, namely before and 
after the introduction of scientific 
writing and case reports. 

Following the assessment of the case re-
ports, focus group discussions were con-
ducted with both groups of participants 
to determine opinions about the students’ 
case reports and scientific writing skills, 
performance, challenges and ways of im-
provement. There were three focus groups: 
the faculty participants were in a group 
and the 25 students were in two groups. 
Opinions from all focus groups were re-
corded and transcribed. Participants were 
requested to validate the audio-taped dis-
cussions before leaving the focus group 
discussions.

Data analysis

Quantitative and qualitative data were 
collected and presented in frequency ta-
bles and graphs. Bivariate analysis was 
used, where necessary, to compare two 
variables that related to the acquisition 
of writing skills. Statistical significance 
was assumed at 0.05. A thematic analysis 
of qualitative data was done for themes 
which were then grouped and classified. 
The three groups were requested to check 
the itemised thematic data for validity and 
accuracy purposes. 

Results

Thirty percent of the faculty participants 
(n=10) were female (n=3) and 70% were 
male (n=7). The students (n=25) com-
prised 10 female students (40%) and 15 
males (60%). There were 11 and 14 2nd 
year and 3rd year students respectively. 
A survey was also done with the faculty 
participants immediately after the work-
shop. The faculty members all expressed 
a positive attitude on the use of case 
reports to teach scientific writing skills 
to undergraduate radiography students 
as they did not receive such mentoring 
themselves during their undergraduate 
training. The findings of a survey of the 
students’ opinions during the recruitment 
phase revealed that most did not know 
about case reports and scientific writing. 
On the other hand there was lack of sup-
port of the proposed use of case studies 
to teach scientific writing skills but they 
were very positive after completing their 
case reports at the end of the fifth course. 
Comparison of pre and post exposure to 
case report writing showed that the expo-
sure of students to writing case reports in a 
scientific way was about seven times more 

likely to teach them writing skills than not 
being exposed at all. All participants rec-
ommended progressive feedback as well 
as a summative mark attached to the case 
report. These two factors were significant 
bivariate analysis (p=0.002 and 0.004) re-
spectively. Four key themes emerged from 
the qualitative data, namely 

• significance of teaching scientific 
writing 

• use of case reports to teach scien-
tific writing 

• assessment of case reports 

• challenges.

All participants were positive about the 
teaching of scientific writing skills and 
generally reported that these skills were 
significant for the undergraduate radiog-
raphy students. Typical responses to this 
question read: excellent; research was val-
uable; the process was very exciting; and 
‘scientific writing should be maintained’. 
For example, a faculty member stated, 
“The introduction of scientific writing 
skills is welcome and it was long over due. 
This really makes our students be proud 
of calling themselves university students” 
and students reported, “We have been 
missing these very important skills. I can 
now competently consider myself knowl-
edgeable in writing skills”, and “With these 
skills, we can now be able to write for our 
medical journal. Indeed, the skills will also 
enable us to start our radiography news-
letter”.

Faculty participants reported satisfac-
tion with the use of case reports to teach 
scientific writing skills. Reasons provided 
included: case reports give students an 
opportunity to choose a research topic 
and formulate research objectives, case 
reports are manageable, case reports are 
easier to assess, case reports make student 
understand a given topic deeper through 

thorough literature search. For example: 
“Using case reports will make our stu-
dents understand the subject matter more 
in a short time” and “Since time is limited, 
teaching writing skills using case reports is 
more feasible since case reports are short-
er and will not strain the students”. Simi-
larly, students were positive since they in-
dicated that case reports were shorter than 
other assignments and more interesting 
hence this had taught them writing skills 
in a scientific format. “With case reports, 
we not only learn how to write science, 
but also understand what we study more”, 
one student reported, and another one 
stated “Case reports have really taught us 
how to write without encroaching on our 
time since they are short. They are better 
than having constant lectures on scientific 
writing since lectures are generally bor-
ing”.

The assessment of case reports was a 
concern raised by all participants. Faculty 
participants reported that the only way to 
sustain case reports and scientific writing 
is by assessing the case reports and giving 
feedback to students. “Since assessment 
drives learning, students will only keep 
interested in writing their cases scientifi-
cally if the case marks will contribute to 
the overall mark”, and “Assessment should 
be both formative and summative so that 
students are given feedback in order to 
improve, then a final mark in order to keep 
them motivated in writing scientifically”. 
The student participants reported similar 
sentiments. “What percentage will the 
case report contribute to the final mark?”, 
one student asked. “Since we have learnt 
writing case reports in a scientific way, 
these cases should always be assessed 
both during the process of making them 
and at the end as we spend a lot of time 
on them”, another student said. 

The faculty participants all reported 
some challenges in implementing scien-

Table 1: Case report template with the assessment criteria

NO. ITEM MAXIMUM MARK OUT OF 100

1 Case title 5

2 Abstract 15

3 Introduction 20

4 Case presentation 25

5 Discussion (includes referring to literature) 25

6 Conclusion 5

7 References 5

TOTAL MARK 100
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tific writing using case reports. Common challenges were: ad-
ditional workload due to scarce resources; limited time to give 
progressive feedback to students; continuous training of staff 
themselves in case report evaluation. However, they reported that 
with commitment and dedication this was a good venture. “I think 
this is a noble cause and for the good of our students, we welcome 
it”, one teacher concluded. Students cited additional work of case 
reports in addition to other learning activities as challenges. The 
students did not report any further obstacles of scientific writing 
and case reports.

Discussion

Results showed that most of the teachers were willing to teach 
writing skills to undergraduate students as they (the teachers) rec-
ognised the significance of mentoring students in writing skills. At 
the time of recruitment, most students did not know about case 
reports and scientific writing as they had never been exposed to 
case reports or scientific writing. This may explain their indeci-
siveness about scientific writing. Many could also have decided 
to remain neutral for fear of exposing their ignorance about sci-
entific writing and case reports. However, after the exposure to 
case report writing in a scientific format the majority agreed they 
had indeed acquired skills and that the experience of case re-
ports and scientific writing allowed them to gain knowledge and a 
deeper understanding of the subject matter through documenting 
cases. Case reports, to teach writing skills, also fit in well with the 
PBL format used in many health training institutions as learning is 
contextual and student-driven. Thus the principles of PBL, such as 
formulating a topic, objectives and self-directed learning through 
literature search, are well supported by students when develop-
ing and preparing their case reports. Incorporating writing assign-
ments within existing learning activities is more likely to keep stu-
dents still interested in the exercise [5,11,13,14]. According to Dunphy 
and Williamson [30] it is from these students with skills in scientific 
writing that the next generation of faculty will be recruited.

All participants expressed concern about additional workloads. 
Teaching scientific writing skills as an independent course module 
would definitely require more human resources, more time within 
the curriculum as well as student and teacher commitment hence 
may be daunting challenges especially for resource-constrained 
institutions. However, this can be overcome by incorporating 
scientific writing assignments into existing courses [6] as students 
would view this as part of the course thereby reducing the de-
mands on teaching staff. Encouraging students to work in pairs to 
develop single case reports would half the number of assessments 
done by teachers. 

Assessing the case reports was a general concern. It is well 
known that assessment drives learning [34,35,38] hence emphasis 
needs to be placed on the issue of assessing students’ written work. 
This should involve progressive feedback as students develop their 
case reports as well as summative assessments that contribute to 
the students’ final mark. This will, in the long run, sustain the con-
tinuous process of developing students’ writing skills.

This study has shown that students’ assignments, such as case 
reports, can be used to teach scientific writing skills. Such skills 
could be taught in other types of assignments since, apart from 
learning how to write, students also acquire a deeper understand-
ing of the case or subject they study. The small sample size was a 
major limitation of this study. 

This study focused on opinions and perceptions thus it is recom-
mended that further studies be conducted to objectively deter-
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mine the acquisition of the writing skills 
by students.

Conclusion

It is important to introduce scientific writ-
ing skills into undergraduate training and 
using short student assignments, such as 
case reports, within existing courses is 
one way of effectively implementing this. 
These assignments should always be as-
sessed in order to keep students motivated 
in doing them.

References
1. Biggs J. The reflective institution: assuring 

and enhancing the quality of teaching and 
learning. Higher Education 2001; 41: 221-
238.

2. Burke J. The many faces of accountability. 
San Francisco: Jossey-Bass; 2005.

3. Houde A. Student symposia on primary 
research articles: a window into the world 
of scientific research. J of College Science 
Teaching 2000; 30(3): 184-187.

4. Schepmann HG & Hughes LA. Chemical 
Research Writing: A Preparatory Course for 
Student Capstone Research. J of Chemical 
Education 2006; 83(7): 1024-1028.

5. Reynolds J & Vogel S. Precisely! A Writing 
Exercise for Science and Engineering Class-
es. J of College Science Teaching 2007; 
36(5): 30-33

6. Zier K, Stagnaro-Green A. A multifaceted 
program to encourage medical students` 
research. Acad Med 2001; 76: 743-7.

7. Camba R. Millenium essay: Start making 
sense. Nature 2000; 406: 461.

8. Alexandrov AV. How to Write a Research 
Paper. Cerebrovasc Dis 2004;18: 135-138.

9. Howard J, Friedman L. Protecting the scien-
tific integrity of a clinical trial: some ethi-
cal dilemmas. Clin Pharmacol Ther 1981; 
29(5): 561-9.

10. Hafler JP, Lovejoy FH, Jr. Scholarly activi-
ties recorded in the portfolios of teacher-
clinician faculty. Acad Med 2007; 75(6): 
649-52.

11. Frankl SN. Strategies to create and sustain a 
diverse faculty and student body at the Bos-
ton University School of Dental Medicine. J 
Dent Educ 2003; 67(9): 1042-5.

12. Groves MA, Gordon J, Ryan G. Entry tests 
for graduate medical programs: is it time to 
re-think? Med J Aug 2007; 186(3): 120-3. 

13. James D, Ferguson E, Powis D, Symonds I, 
Yates J. Graduate entry to medicine: widen-
ing academic and socio-demographic ac-
cess. Med Educ 2008; 42(3): 294-300.

14. Magennis T, Mitchell J. University entry 
scores as a predictor of academic perform-
ance in a health information management 
program. Health Inf Manag 1998; 28(2): 
57-61.

15. Rolfe IE, Pearson S, Powis DA, Smith AJ. 
Time for a review of admission to medical 
school? Lancet 1995; 346(8986): 1329-33.

16. Marley J, Carman I. Selecting medical stu-
dents: a case report of the need for change. 
Med Educ 1999; 33(6): 455-9.

17. Morgan MK, Clarke RM, Weidmann M, 
Laidlaw J, Law A. How assessment drives 
learning in neurosurgical higher training. 
J Clin Neuroscience 2007; 14(4): 349-54.

18. Thistlethwaite J. More thoughts on assess-
ment drives learning. Med Educ 2006; 
40(11): 1149-50.

19. Dolmans D. What drives students in prob-
lem based learning. Med Educ 1994; 28: 
327-380.

20. Gijselaers W. Connecting problem-based 
practices with educational theory. In Wilk-
erson L & Gijselaers W (Eds.), Bringing 
problem-based learning to higher educa-
tion: Theory and practice. San Francisco: 
Jossey-Bass; 1996: 13-21.

21. Ollen ten C, Linda S, Karen M, Vermunt 
J. Orienting teaching toward the learning 
process. Acad Med. 2004; 79(3): 219-228.

22. Simons P. Transfer of learning: paradoxes 
for learners. Int J of Educ Research 1999; 
31: 577-589.

23. John AS, Jordan RK. Learner centred ap-
proaches in medical education. BMJ 1999; 
318: 1280-3.

24. Crump WJ, Levy BJ, Spann SJ. The medical 
school without walls: who will be the fac-
ulty? Tex Med 1995; 91(7): 62-7.

25. Pintrich PR. A motivational science per-
spective on the role of student motivation 
in learning and teaching contexts. Jof Educ 
Psych 2003; 95(4): 667-686. 

26. Pomeroy C, Rice A, McGowan W, Osburn 
N. Linking academic and clinical missions: 
UC Davis` integrated AHC. Acad Med 
2008; 83(9): 809-815.

27. Trower CA. Making academic dentistry 
more attractive to new teacher-scholars. J 
Dent Educ 2007; 71(5): 601-5. 

28. Williams G. On the scene: Stanford Uni-
versity Hospital. An innovative approach to 
a chronic recruitment problem. Nurs Adm 
Q 1981; 5(2): 47-51.

29. Chinn CA. The role of anomalous data 
in knowledge acquisition: a theoretical 
framework and implications for science in-
struction. Review of Educational Research 
1993; (63): 1-49.

30. Dunphy BC, Williamson SL. In pursuit of 
expertise; Toward an educational model for 
expertise development. Advances in Health 
Sciences Education 2004; 9: 107-127.

31. Eva KW. What every teacher needs to know 
about clinical reasoning. Med Educ 2004; 
39: 98-106.

32. Kansson AH, Beckman A, Hansson EE, 
Merlo J. Research methods courses as a 
means of developing academic general 
practice. Scandinavian J of PHC 2005; 23: 
132-136.

33. Tollan A, Magnus JH. Writing a scientific 
paper as part of the medical curriculum. 
Med Educ 1993; 27(5): 461-7.

34. Marusic A, Marusic M. Teaching students 
how to read and write science: a manda-
tory course on scientific research and com-
munication in medicine. Acad Med 2003; 
78(12): 1235-9 

35. Dogas Z. Teaching scientific methodology 
at a medical school: experience from split 
Croatia. Nat Med J India 2004; 17(2): 105-
7.

36. Fry H, Ketteridge S, Marshall S. A hand-
book for teaching and learning in higher 
education. Kogan Page: Glasgow; 1999.

37. Grant R. A claim for the case method in the 
teaching of geography. J of Geo in Higher 
Educ 1997; 21(2): 171-185.

38. Mustoe LR, Croft A. Motivating engineering 
students by using case studies. European J 
of Engineering Educ 1999; 15(6): 469-76.


