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Abstract

Objective: To compare the efficacy of blended learning with contemporary face-to-face teaching among medical students.
Methods: The quasi-experimental, cross-over study was conducted at the Dow University of Health Sciences, Karachi, from
March to August 2014, and comprised third year medical students posted in the surgical units who were divided into two
groups. In the first month, group A was taught by blended learning (BL), while group B was taught by face-to-face (f2f)
teaching. Both groups were assessed using objective structured clinical examination. In the second month, the teaching
method was flipped for the groups with new learning contents. Assessment tool remained the same. Data was analysed

using SPSS 23.

Results: Thirty-one students completed OSCE in group A (BL) and 28 in group B (f2f). The mean score in group B was

78.01+13.29 compared to 85.12+13.77 in group A (p=0.49).

Conclusion: Blended surgical learning was found to be more effective compared to face-to-face teaching.
Keywords: Blended learning, Medical education, OSCE, Teaching strategies, Learning approach. (JPMA 71: 1535; 2021)
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Introduction

Clinical education involving patients and their problems is
a core component of undergraduate medical education.!
It includes taking history from patients, examining them,
developing a differential diagnosis and proceeding with
the rest of the management. It brings students from the
artificial setting of the classrooms into the real world of
tertiary healthcare delivery.2 It results in increased student
motivation and learning relevance, and helps in
developing clinical expertise.3

Despite its potential strengths, clinical education has been
criticised for its variability and haphazard nature. Clinical
environment is usually opportunistic; one cannot ensure
relevant clinical encounters. There is no guarantee when
learners are present and prepared to learn, and also when
sufficient patients with good clinical features are available.3
Other issues include lack of availability of teaching faculty
due to their clinical engagements, refusal of patient
consent and patient safety issues while teaching
procedures like nasogastric (NG) intubation and
catheterisation.# However, in many curricula, students are
assessed on a standardised objective structured clinical
examination (OSCE) test after completion of such
unsystematic clinical rotations.
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(F2F). Another approach is that of blended learning (BL)
which is defined as a combination of traditional F2F and
synchronous or asynchronous e-learning.> This medium
includes discussion forums, flash-based interactive videos,
interactive case-based scenarios, static pages and quizzes
to teach high cognitive clinical skills within a given time
duration. In short, BL is the integration of online and F2F
instructions to support meaningful interaction between
teachers and learners regarding learning content.6 It
ensures standardised learning experiences for all students.
With the utilisation of modern technology, teachers can
ensure that students achieve their learning objectives
effectively and within the limited time.

Currently, there is scant literature on BL using OSCE to
assess its effectiveness. One study used Community-
Primary-Care-Preceptorship (CPCP), which is an elective BL
programme comprising clinical and online components.
Four interactive online modules were developed
comprising office practice, challenging patient interviews,
common primary care diagnosis, and prevention of
diseases. At the end of the course, the students completed
a generalised OSCE exam. Results indicated that CPCP
students scored greater than the control group with
statistically significant difference.”

The current study was planned to compare OSCE scores
after BL and F2F methods.

Subjects and Methods
The quasi-experimental, cross-over study was conducted
at the Dow University of Health Sciences (DUHS), Karachi,
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Figure-1: Online Surgical Blended Course site at the Dow University of Health
Sciences (DUHS) eLearning Portal.
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Figure-2: Interactive Flash Scenario developed by Storyline software.

from March to August 2014. After approval from the
institutional ethics review board, the sample size was
calculated using OpenEpi v.2,5 with power of the test and
confidence interval 95%, and other data based on a
previous study.6

The sample was raised using non-probability purposive
sampling technique from among third year medical
students of either gender posted in the surgical units after
taking informed consent. Students with less than 70% ward
attendance and those who did not take the OSCE exam at
the end of the rotation were excluded.

The subjects were divided into two groups by the
departmental administration; F2F group was sent to
Surgical Unit 1 and was trained using the traditional
strategies, while the BL group was sent to Surgical Unit 2
and were exposed to BL (Figure 1).

The F2F group had clinical exposure to real patients, small
group discussions (SGDs), simulated patient sessions where
students took mock histories and performed mock
examination for formative feedback, and theatre-case
observations where students were taught scrubbing,
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gowning and gloving, and were also given a chance to
assist in minor procedures.

The BL group students were exposed to additional
strategies. An online course was designed based on the
cognitive load theory of multimedia learning.6 This
exposed the students to different diseases and
examination findings and allowed for increased interaction
time between students and faculty. This also helped in
formative feedback.

The Sharable Content Object Reference Model (SCORM)8
was also developed for interactive flash learning contents
for the BL group. It produced packages of online learning
material which could be shared across diverse systems. For
good learning experience, videos were uploaded as SCORM
packages including question-answers, hotspot and
clickable links (Figure 2).

Simulated cases developed with flash technology
(Articulate Studio) were also developed for the BL group.
They helped the students with clinical reasoning skills with
prompt feedback for right and wrong options. These
scenarios brought the students closer to real-life situations.
Potential areas for additional training before facing real
patients were identified. SCORM also compensated for lack
of faculty time for effective feedback.

Threaded discussion forum was introduced for
conversational modes of learning. Static pages with
information about operation theatre (OT) instruments, NG,
Foleys, Redivac drain etc. were supplied. Pictures of lumps
and bumps, like lipoma, sebaceous cyst and carbuncle,
with characteristic points about each were also displayed.
Every week, students had to attempt 10 One-Best type
multiple choice questions (MCQs) within 15 minutes.
Students received feedback with explanations
immediately. Scores of lessons from static pages, SCORM
packages and quizzes were stored in a customised grade
book for every student. Students maintained log-books
about what they learned in the out-patient departments
(OPDs), wards and OTs.

The topics taught to both the groups were the same. At the
end of four weeks, since the topics were the same, one
OSCE was administered to both the groups to assess
difference in performance.

In order to be ethically fair to the entire cohort, the study
was designed to expose both the groups to BL. Hence, after
the OSCE was held at the end of four weeks, the initial F2F
group was sent to Surgical 2 and vice versa. This time
different surgery-related topics were taught, but the
teaching methods were switched. Another OSCE was
administered to both groups at the end of four weeks.
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OSCE marks from the two cohorts were combined for both
the groups. Each OSCE station was of maximum 10 marks,
with total maximum score of 140 for 14 stations.

OSCE stations were selected from a blueprint for content
validity, and the 14 stations included were checked and
validated by three surgical faculty members and one
medical educationist. Validation was done to ensure that
the items used in the OSCE stations were suitable for the
content and also to ensure that they matched the
objectives of the posting. Data was analysed using SPSS 23.
Mean and standard deviation (SD) were calculated for
quantitative responses, while frequencies and percentages
were computed for qualitative output response. OSCE
scores were compared for any significant difference with
unpaired student t test. Statistical significance was taken at
p<0.05. Cronbach’s alpha was used to evaluate internal
consistency of the OSCE results. Difficulty and
discrimination indices were used to find out any difference
in post-hoc analysis result in the two groups.

Results

For total study subjects, 31 students completed the OSCE
in the BL group and 28 in the F2F group [all student
exposed to both type of learning in this cross over study]l.
Demographic details were noted (Table 1).

Total internal reliability coefficient of 14 OSCE stations was
0.915, with all stations contributing positively to the
reliability (Table 2).

Table-1: Demographic profile, previous experience of online training, computer and
internet usage of the students (n=31).

Variable Value
Mean Age 21.79+1.69
Gender
Male 21(67.7)
Female 10(32.2)
Prior online course experience 11(35.5)
Prior Blended course experience 4(13.3)
Prior experience of MOODLE 6(19.3)
Prior experience of other LMS (Sakai, Blackboard) 4(12.9)
Internet access from home 29(93.5)
Most of the time you use
Desktop 16 (51.6)
Laptop 27 (87.1)
iPad / Tablet 3(9.7)
Smart phone 9(29.0)
Access to internet from University
Exclusively 0
Most of the times 0
Sometimes 17 (54.8)
No 12(38.7)

MOODLE: Modular object oriented dynamic learning environment;
LMS: Learning management system; LAN: Local area network.
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Table-2: Reliability of objective structured clinical examination (OSCE).

Station Cronbach's Alpha if Item Deleted
History taking 091
Examination 0.904
Lab interpretation 0.905
Clinical Scenario 0.909
OT instruments 0.902
History taking 0.906
Tube and drains 0.907
Clinical Scenario 0.909
History taking 0.905
(linical Picture interpretation 0.906
Examination 0.908
Log Book 0.912
Examination 0.923
Clinical Picture interpretation 0.920

Table-3: Individual objective structured clinical examination (OSCE) station score
comparison of face-to-face (F2F) and blended learning (BL) methods in
surgical clinical education.

Station Number Face to face teaching  Blended Teaching p-value
Mean=SD Mean=SD
Station 1 6.08+1.50 6.46+1.69 0.371
Station 2 6.44+1.40 6.66+1.45 0.568
Station 3 6.00+1.45 6.95+1.26 0.009
Station 4 6.05+1.37 7.03+0.96 0.002
Station 5 5.73+1.28 6.41+1.53 0.068
Station 6 591£1.21 7.08+1.52 0.002
Station 7 7.08+1.45 7.53£1.30 0.224
Station 8 5.92+1.19 6.24+0.85 0.249
Station 9 5.39+1.42 6.00+1.00 0.061
Station 10 5.23+1.31 5.59+1.36 0.301
Station 11 5.12+1.38 6.08+1.65 0.020
Station 12 5.37+1.28 4.79+1.31 0.091
Station 13 4.01£1.35 3.79£1.62 0.564
Station 14 3.62+2.03 451+1.73 0.075
Total OSCE Score 78.01£13.29 85.12+13.77 0.049

*independent sample t-test applied; SD: Standard deviation.

Overall, there was significant improvement in OSCE score
(p=0.049) after BL method 85.12+13.77 compared to F2F
78.01£13.29 (Table 3).

Discussion

OSCE scores for the BL group were significantly higher than
those for the F2F group. This is one of the first studies from
Pakistan about BL in surgical clinical education. Recent
studies suggested that majority of the students use mobile
technology to improve how they learn new material, and
prefer taking classes that incorporate information
technology (IT).9

The findings are in concordance with a systematic review0
which reported that learning of clinical skills via BL is “no
less”than that by traditional methods. This is an important
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finding as knowledge improvement can be accomplished
easily with web-based learning, while significant
performance improvement is difficult to achieve with
computer-based learning alone, and the importance of
properly developed online modalities of teaching cannot
be emphasised enough.

Local data regarding the importance of BL is scarce, and the
current study can initiate a discourse on its usage. A multi-
centre observational study'! reported that 51.6% faculty
members perceived the importance of integration of
technology in their teaching. Around 54% recognised
themselves capable of integrating technology in teaching
and learning. However, 54.5% participants asserted that
their university lacked mentorship in the field of BL.

The current results are also in line with a study'2 that used
video case studies, discussion forum, workbooks with
resource links as a teaching medium among social work
students for reflective skills. Results showed that students’
presentations  established  in-depth  theoretical
understanding and improved reflective analysis. A study'3
compared F2F and BL approaches in medical students and
the results were not different from those of the current
study. Another study'4 reported that students’ satisfaction
and learning improved with BL.

In contrast, one study’s reported no significant difference
between its BL and F2F groups. A likely explanation could
be that the pre-existing clinical curriculum made it tough
for any added e-learning exposure to further develop the
skills.

One study'6 compared the effectiveness of BL with didactic
learning (DL) approach of teaching evidence-based
medicine (EBM) to medical students, and concluded that
the two groups did not have significantly different
competencies in EBM. However, BL was significantly more
effective in improving students’ attitudes toward EBM and
self-reported use of EBM in clinical practice. However,
emphasis should not be on technology alone; rather, the
clinical teacher must regulate how technology will boost
the teaching of any particular subject before using any
particular medium.17-19

The current study has its limitations as the conclusions
drawn are based on data from only one specialty and one
institution. Besides, the date was collected about 6 years
ago which could not be publicly shared owing to academic
engagements.
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Conclusion
BL was found to be more effective than F2F teaching
methodology.

Disclosure: The text is based on a Masters of Health
Profession Education (MHPE)) research project.
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