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Introduction
A paradigm change in medical education was brought about with
the introduction of Competency-based medical education (CBME)
in the medical curriculum of undergraduate students. It is one of
the important landmarks in the history of medical education. It has
been designed to empower the medical students of today to become
competent doctors of tomorrow. CBME ensures that the medical
student achieves education that matches international standards
and also instill in the students the desired competencies needed to
fulfil the requirements of patients in a community. In the Indian
setup, five core competencies have been enumerated by the CBME,
which are clinician, communicator, leader and member of the
healthcare team, lifelong learner, and professionalism [1,2]. In
contrast to the traditional method of medical education system
that was teacher-centered, focusing on the COGNITIVE domain
only, the CBME curriculum was implemented with a vision to
transform medical students into competent doctors focusing on
“COGNITIVE”, “PSYCHOMOTOR” and “AFFECTIVE” domain

and to become the ‘Doctors of first contact’. For the acquisition of
skills, the DOAP (Demonstration, Observation, Assistance and
Performance) mode of teaching and learning has been hugely
recommended. On the other hand, for skills acquisition, the highest
level of acceptability, viz. “Does”, requires the ability to perform
independently under supervision [3]. Wide variability in procedural
skills has been observed among junior doctors even after the adoption
of CBME raising questions about their readiness to undertake
roles expected of them [4].
Physiology has been recognized as a challenging discipline for
medical students to comprehend, integrate and apply in clinical
sciences. The teachers have to adopt different teaching-learning
methods (T-L methods) in Physiology, especially in the practical’s
to ensure the psychomotor development of the students and the
acquisition of the requisite skills. One of the challenges for the
teachers is to teach the students “Motor system examination”.  In
the motor system examination, one of the important components
is the testing of “Deep tendon reflexes”, which is an important
method and can also be reproducible, which in turn helps test the
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Abstract

There has been a sudden drastic change in medical education with the introduction of the new Competency-based medical education
(CBME). There is a demand for a shift in medical education from the traditional teaching method, where knowledge acquisition was
paramount, to skill-based learning. Physiology is an important subject in the first phase of MBBS, where the students must acquire
both knowledge and practical skills. The recent methods introduced as per CBME are Demonstrate Observe Assist Perform (DOAP)
and structured educational videos (SEV) in teaching practical skills to undergraduate first-phase medical students. This study was a
cross-sectional study done to compare two methods of teaching practical skills, DOAP and SEV. In this interventional study, 150 first
phase was divided into three groups and taught by two different methods of teaching, i.e. DOAP and SEV-assisted teaching separately
and then by the combination of both methods of teaching. The perception of the two methods was obtained using a feedback
questionnaire, and the assessment was done using an objective structured practical examination (OSPE) to find out the better method
of teaching. From our study, we found out that the student’s perception was strongly in favour of DOAP. However, from the
assessment marks, it was concluded that a combination method of teaching using DOAP and SEV is recommended to acquire practical
skills for medical students.
Keywords: DOAP, SEV, CBME, Teaching method, practical skill
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integrity of ascending pathways and descending pathways to the
brain and the way they are connected with the higher centers. It
will be helpful to distinguish between upper motor neuron paralysis
and lower motor neuron paralysis. So, it is necessary to be skilled
in eliciting deep tendon jerks or reflexes both from an examination
point of view and for future clinical diagnosis. The deep tendon
reflex has to be taught innovative and interesting techniques so that
the students learn to assess deep tendon reflexes systematically.
Newer T-L methods have to be adopted by teachers, like DOAP
and using audio-video aids that can help much in teaching medical
students [5,6]. However, there is very little research to determine
which is a better teaching-learning (T-L) method out of the two or
both are equally useful.

Study Objective
• To obtain the perception of students regarding DOAP and

the newer method of demonstration by Structured
Educational Video (SEV) as T-L methods

• To determine which is a better T-L method out of the two
in dissipating psychomotor skill training of deep tendon
reflex in practical among first-phase medical students.

Materials and Methods
 This study was quasi-experimental research conducted taking first-
phase MBBS students.

Inclusion Criteria

Out of 250 first phase students, a total of 150 Phase I medical
students who consented to participate in the study were included
in the study.

Exclusion Criteria

Phase I undergraduate medical students who did not show a
willingness to participate in the study and student who were absent
during the study period were excluded from the study.

Sampling Method

The 150 students who agreed to participate in the study. The
students were grouped into 3 groups consisting of 50 students
each based on random selection and grouping by blinded chit pick-
ups

Intervention

The students were taught DOAP and by SEV-assisted teaching.
The structural educational video was prepared by a faculty member
on simulated patient and was validated by 5 subject experts.

Study Tool

Two type of study tools were used in our study:
1) Objective structure practical examination (OSPE) Checklist

was used to assess the skills of students taught by both
methods.

2) A pre-validated Feedback Questionnaire based on the Likert
Scale of assessment was used to obtain students’
perceptions about both the T-L methods.

Data Collection

The data were collected over three weeks. The students were
grouped into 3 groups consisting of 50 students each based on
random selection and grouping by blinded chit pick-ups. The three
groups were taught on separate days of the week. The first group

of students were taught ‘deep tendon reflexes of lower limb’ (Knee
jerk and ankle jerk) by the DOAP method in small groups of  10
students each. The entire second group of students were taught on
the same topic by using SEV. The third group of students were
taught the same topic by a combination of both the DOAP and
SEV method (DOAP was taught in small groups of 10 student each
and SEV method to the entire group together). The second and the
third group were given were given a copy of the video to refer to
for the OSPE (objective structured practical examination). The
student’s skill was assessed in the following week by OSPE using
an objective structured evaluation questionnaire by separate
teachers who were not involved in the teaching process. OSPE
checklist marks were entered in an excel sheet. In the third week,
there was a crossover study wherein, the first group was taught by
SEV and the second group was taught by DOAP. After all the
students were exposed to both the T-L methods, feedback
questionnaire was provided to the students to obtain their
perception of both the T-L methods, i.e., DOAP and SEV-assisted
learning.

Statistical Analysis

Data were obtained and fed into a Microsoft excel sheet and
analyzed using SPSS software. Independent sample t-test will be
used to find out the statistical significance, p value< 0.05 was
considered statistically significant. The perception obtained through
the feedback questionnaire was assessed using a Likert Scale.
Descriptive analysis will be done by calculating frequencies and
percentages in student’s perception.

Results
150 students were taught about the practical skill on deep tendon
reflexes. DOAP teaching and SEV method of teaching separately
and then the combination of both methods (DOAP and SEV) was
adopted in teaching the students. Analysis of the perception of
students in our study, we found out that the majority of the students
strongly agreed that DOAP is a better teaching method (Table 1).
Majority of the students gave positive feedback regarding DOAP.
The students found the session interesting with the DOAP teaching
method and concluded that the overall session was more effective
and beneficial than SEV assisted teaching method (Figure 1 and 2)
To find out the effectiveness of the T-L methods adopted, the
students were assessed by OSPE. The students of the first group
taught by DOAP, secured a mean mark of 13.9 ± 0.89. The second
group of students taught by SEV assisted teaching obtained a mean
mark of 12.2 ± 0.88. The mean mark of third-group students taught
by both methods combined was 15.2 ± 0.87.  The students taught
only by DOAP performed significantly (p value < 0.05) better
than the students taught only by SEV assisted teaching method, as
depicted in Table 2. We further found out that students taught by
a combination of both DOAP and SEV-assisted learning performed
significantly  p value < 0.05 better than those taught by DOAP
alone. (Table-3)

Discussion
One of the challenging subjects for medical students during the
first phase MBBS is Physiology. So, the subject needs to be taught
in an interesting manner so that the students develop the required
skills and apply them in clinical sciences. With the changing time,
critical thinking skill is given more importance over the systems-
based didactic lectures [7]. For skill development, the students
have to be thorough in the practicals. CBME has emphasized on
DOAP method as well as newer methods like the use of educational
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Table -2: DOAP vs SEV method of teaching learning method

Table 1: Perception of students towards DOAP and SEV-assisted teaching

*SA: strongly agree; A: agree; N: neutral; DA: disagree; SD: strongly disagree

Figure 1: The session was interesting Figure 2: Overall this method was effective and beneficial

Table-3: DOAP vs combination of DOAP and SEV teaching learning method
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videos, 3D models, simulators, mannequins etc for skill
development. Earlier researchers have shown using media could
make a big difference in learning [8]. Further, the assessment of
neurology practical should be an all-around assessment covering
all learning domains [9]. So, in our study, we have tried to analyse
students’ perception regarding two recent and innovative methods
of teaching i.e. the DOAP method and the use of structured
educational videos (SEV) in teaching practical skills. The students
found the session with DOAP to be more interesting, the tests
were well appreciated, and understanding and following the subject
was better with DOAP. With DOAP, students agreed that there is
continuity in the learning, doubts were clarified, helped to retain
memory, helped to boost performance, this method helps
reproducibility, can be adopted for teaching other subjects and
overall, this method was effective and beneficial. Our study is
similar to the findings of Gülpinar M, Yeðen B who concluded that
such interactive teaching and learning sessions not only motivate
and actively engages the students but also increases their
involvement in lectures and classrooms [10]. However, our result
is in contrast to a previous study by Yoshii et al., who concluded
that students have also shown greater satisfaction with the use of
video-assisted learning compared to traditional methods of skill
training through demonstrations [11].  Our study also disagrees
with a study done by Alqahtani ND et al., who concluded students
preferred video-assisted learning more for personal comfort, easy
availability of media for later review and clarification and scope for
personal visualization and reflection [12]. The OSPE results in our
study, revealed that the performance of the students taught only
by DOAP was significantly better than the students taught only
by SEV assisted teaching method. Our finding is similar to the
findings of Balakrishnan et al. who concluded that, personalized
training through DOAP in small groups appears to be the ideal
method of imparting training in common bedside clinical procedures
[13]. The marks of student taught by a combination method was
significantly better than those taught by DOAP alone, which is in
agreement with previous study by Sahu S, John J who suggested
that both video-based and conventional lectures have their own
advantages and are effective teaching-learning methods [14].
Raiijmakers found that teaching reflexes to medical students by
SEV-assisted teaching are a more efficient tool [15]. Girimallesh et
al. pointed out that electronic resources are very helpful for medical
students [16]. So, we can conclude that though DOAP is a better
method of teaching practical skills to the MBBS students than
SEV-assisted learning alone. However, for effective and all-around
improvement of MBBS undergraduates student’s  and practical
skill development, a combination of both DOAP and SEV-assisted
learning must be adopted.
The limitations of our study are that as only one topic, that is,
testing of deep tendon reflexes, was used for comparison, this
study cannot be generalized to all topics in the medical curriculum.
Secondly, a multicentric study taking a larger sample size with a
control group and use of more than one tool will be useful to draw
a conclusion regarding the best T-L method to be adopted.

Conclusion
The combination of both DOAP and SEV-assisted teaching was
found as the most effective in demonstrating deep tendon reflexes
to the students. For easier reproducibility, DOAP was considered
to be better, as obvious from the better mean scores in the OPSE.
Introduction and implementation of SEV mode of teaching as a
teaching method, with prior planning and training of faculty, can
help to deal with the challenges like shortage of faculty members

and short time. Newer teaching methods, along with DOAP using
audio-visual aids such as SEV mode of teaching, may be used in the
practical skills demonstration to the first phase medical students
as it simultaneously encourages both e-learning and self-directed
learning. A combination of teaching methods can also be useful in
better grasp over the subject in an interesting manner. So, it is
recommended to integrate both the methods, i.e. DOAP and the
use of SEV, for proper and effective teaching and learning practical
skills.
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