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Abstract

Background Internship is a phase of training wherein medical graduates acquire the skills and competencies
required to function independently. It has been reported that interns lack confidence in performing common
procedures, as these skills are often learnt through self-learning or performing without supervision. This type

of learning endangers patient safety and fails to instil the required confidence in the student. Training in skills
laboratories provide opportunity to learn clinical skills in a safe environment. However, skills laboratories are resource-
intensive, and there is limited information on different training approaches, such as blended learning, and how

the trainees perceive their usefulness. Hence, we conducted this pilot study to assess the perceived usefulness of a
blended learning approach for skills training among medical interns.

Methods This mixed methods study was conducted in the skills laboratory of an apex medical institute in India,
among 42 interns posted for the Interns Skill-based Clinical Induction Program (ISCIP). In this training, a blended
learning approach was adopted, which comprised of two components - an online e-learning module, followed by
a hands-on training session. The trainees were asked to complete a feedback form and grade different components
of the online session, and hands-on session on a five-item Likert-based scale. The scores were expressed as the
mean (SD) of a maximum possible score of 5 for each of the components. In order to gain insight of the perceived
usefulness of skills training among learners, focused group discussions (FGDs) were conducted.

Results The mean (SD) score for perceived importance ranged from 5 (0) to 4.9 (0.2) for various skills. The proportion
of interns who felt confident in performing the skill after the training was 88.1% for IV cannulation to 97.6%
handwashing, and gloving and gowning. The findings of the qualitative component revealed that interns found the
training to be useful and interesting. It was perceived to be more ethical, uniform, well-structured, and provided an
opportunity to practice a skill repeatedly.

Conclusions The blended learning approach was perceived to be useful among the medical interns. Further
research may be conducted in other medical institutes to assess the effectiveness of skills training.

Clinical trial registration number Not applicable, as the study is not a trial.
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Introduction

Internship is a phase of training wherein medical gradu-
ates acquire the skills and competencies for practice
under supervision, so that they may become capable of
functioning independently, and providing clinical care as
doctor of first contact in the community [1]. To fulfil this
role, competence in certain procedural skills is essential.
Although early clinical skills training is currently empha-
sized in many medical colleges today, however, many stu-
dents still feel unprepared about starting their internship
[2]. Studies conducted in various countries have reported
that interns lack confidence in performing common pro-
cedures such as intravenous (IV) cannulation, venepunc-
ture and suturing [3, 4].

It has also been reported that students often learnt
the clinical procedures through self-learning or learning
by doing so on the patient without instructor supervi-
sion [5]. The traditional methods of learning procedural
skills are known to have various concerns such as patient
safety, non-availability of equal opportunities for the stu-
dents to learn all the skills on patients, inability to cor-
rect faults, and failure to instill the required confidence
in the student. This calls for provision of training in facili-
ties such as skill laboratories, that provide a space for the
students to hone their clinical skills before applying them
in real-world situations [6]. Training in skills laboratory
enhances and creates opportunities for students to learn
clinical skills in a safe environment, without endangering
the patients.

However, skill laboratories are resource-intensive, and
currently few medical institutes in India are equipped
with such facilities. Additionally, the information regard-
ing different approaches utilized for skills training,
including blended learning, is limited. The perceived use-
fulness of a blended learning model, from the perspective
of the learners, has not been studied extensively within
the Indian context. Since educational practices and levels
of technological support may differ significantly across
institutions, we have delineated our model of skills train-
ing, which utilized an institutional learning management
system (LMS), and assessed its perceived utility among
the interns.

The assessment of training is important to identify the
gaps in teaching-learning methods, and resolution of
these gaps will not only improve the quality of skill-based
teaching, but also more efficient use of skill laboratories.

In this study, we focused our evaluation on the first
level of the Kirkpatrick model i.e. ‘Reaction’ and aimed to
assess whether the learners found the training to be rele-
vant to their role, engaging and useful [7]. Our study aims
to provide a deeper understanding of the interns’ percep-
tion of model, and anaylzes the measures suggested for
improvement by the learners.
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Objective

To assess the perceived usefulness of a blended learn-
ing approach for skills training in the Interns Skill-based
Clinical Induction Program (ISCIP) among the medical
interns.

Methodology

This mixed methods study was conducted at the All India
Institute of Medical Sciences (AIIMS), New Delhi. The
institute has a newly devopled state-of-the-art facility i.e.
SET (Skills, e-Learning, Telemedicine) facility to impart
skills training to medical undergraduates, postgraduates
and nursing staff so that they are better prepared when
managing patients in wards and clinics [8].

Development of the skills training program

For designing this program, the Dean’s academic com-
mittee, heads of various departments, representatives of
medical students, interns and other relevant stakeholders
were involved at each step.

We followed the “The Ds for Designing Learning Inter-
ventions,” described by S Eagleton, for our program [9].
The model consisted of four steps- Determining Learn-
ing Task Requirements, Designing Learning Interventions,
Developing Learning Interventions, and lastly Delivering
learning Interventions.

(i) Determining Learning Task Requirements- This
step involved indentification of learning needs of
the students for the skills based learning (SBL)
program. Brainstorming sessions were held with
faculty members of various departments, medical
students and interns. Clinical skills relevant during
the course of medical training were identified. Thus,
a comprehensive list of essential clinical skills (ECSs),
to be taught in various semesters, and during the
internship, was prepared.

(ii) Designing Learning Interventions- We decided to
use a ‘blended learning methodology’ for the SBL
program. Specific learning outcomes were defined
for each skill module and the online content was
prepared to achieve these outcomes. To create the
online content, we chose a standard format for all the
modules. This format consisted of a three-part online
segment.The first section was a structured, standard
operating procedure (SOP), which was to be adopted
during skill performance. It provided an introduction
regarding the respective procedure, description of
the equipment and instruments required for the
procedure, and a step-by-step description of how to
perform the skill. The second section was an audio-
visual file showing and describing the skill. The third
section consisted of 5-10 multiple-choice questions
(MCQs) based on the first two sections. Thus, the
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online component ensured that the cognitive domain
related to the skill was covered adequately. This was
followed by a hands-on training session in the skills
laboratory. The hands-on session aimed to develop
the psychomotor and affective components of the
skills.

(i) Developing Learning Interventions- Faculty
members from various discplines were oriented to
the SBL. Capacity-building workshops were held for
faculty members who were willing to create content
for the skill modules. Training for creation of SOPs,
audio-visual content, and MCQs was provided in
small groups (6—8 faculty members) from time to
time. For creation of audio-visual content simple
tools on power point, keynote and i-movie maker
were used. Some of the videos were made during
the live procedure (after obtaining consent from the
patients).

The faculty members, thus trained, developed the
content for the ECS, relevant to their respective
disciplines.
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(iv) Delivering Learning Interventions

A blended learning approach was utilized for delivery
of the SBL program. Each skill session consisted of two
components - an online module, and a hands-on training
session.

The online component was made available on the
Learning Management System (LMS) of the institute.
The LMS is known as the SARAL (Student Advanced
Resources and Learning) platform. All the students of
the institute were routinely registered on this LMS. The
students could access these modules after logging in
with their credentials. The students could go through the
online module at a time convenient to them, and could
learn the content at their own pace. They could also view
the content multiple times, if needed. The online mod-
ule served as a preparatory session before the hands-on
training, and provided more in-class active learning time.

After completion of the online module and qualifica-
tion of the MCQ based test (i.e. atleast 80% score), an
e-certificate was generated for the online module. The
same was mandatory for attending the hands-on session
in the skills laboratory.

Review of the
competencies and skills to

- Dean’s Academic committee
- Curriculum committee

- Heads of Departments

- Students’ Representatives

be taught

Semester-wise list of skills
prepared

Capacity building of faculty
for skills teaching

Online resources created
and hosted on the LMS

(Preparatory session)

Students completed
the online module
through the LMS
(SARAL platform)

Hands-on sessions
in skills lab

Fig. 1 Development and Delivery of the Skills Training Program
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After the students successfully completed the online
module, they performed the skills on mannequins and
task trainers in the skills laboratory, under the supervi-
sion of faculty members.

The development and delivery of the skills training pro-
gram in the study institute is depicted briefly in Fig. 1.

Validation of the training program

The content was peer reviewed by at least two other fac-
ulty members who were considered experts in the field
to which the particular skill belonged. In addition, feed-
back regarding the online and hands-on training was
sought from students belonging to different semesters.
Twenty skill modules were randomly selected for field
testing. The modules were altered and modified accord-
ing to the comments received from students. The final
skill modules were thus distributed over the four and half
years of curriculum according to their clinical relevance
as well as difficulty level. A few skills were identified for
teaching during the first few weeks of the internship, as a
part of the Interns Skill-based Clinical Induction Program
(ISCIP).

The interns skill-based clinical induction program (ISCIP)
After deliberations among the stakeholders, the skills for
the ISCIP were finalized. These skills were- surgical hand
washing, sterile gloving and gowning, intravenous cannu-
lation, urethral catheterization, basic suturing and episi-
otomy repair.

The training was conducted during the initial two
months of the beginning of the intership. This was done
to ensure that the students were still relatively naive to
the skills and would understand the clinical implications
of the skills taught. Each training session was held over
half a day (4-5 h). The trainings took place twice a week
and 10-12 students attended each session. The program
was planned in such a way that students could learn all
skills in a single session, however, in event of students
not being able to do all skills in one session, they were
encouraged to attend subsequent sessions.

The manikins used in the training program were
unbranded, locally procured models with reusable skin.
Part task trainers were used for learning episiotomy
repair, IV canulation and basic suturing skills.

Data collection

The study participants included the interns who were
posted for the ISCIP training. The training was pro-
vided to a batch of 10-12 interns. In the present study,
the first five batches of interns posted for the ISCIP were
approached. Consecutive sampling was adopted and all
the interns were invited to participate in the study. Those
who consented to participate were enrolled. Thus, a total
of 42 interns were included in the study.
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Quantitative component

An online questionnaire based on five-item Likert scale
was used to collect information regarding the perceived
usefulness of the online module and the hands-on ses-
sions for each of the skills taught in the ISCIP (Supple-
mentary file 1) The interns were asked to grade the SOPs,
video, and hands-on session respectively on a scale of 1
to 5, ranging from least useful to most useful. They were
also asked to grade the perceived importance in clinical
practice, and how confident they felt after attending the
training program.

Qualitative component

To gain an insight of the perceived usefulness of skill-
based program among the learners, focused group dis-
cussions (FGDs) were conducted. A homogenous group
of 5-7 interns each was selected by purposive sampling,
and was invited to participate in these FGDs. A topic
outline guide (TOG) was used to facilitate the discussion
(Supplementary file 2). A team consisting of a moderator,
a co-moderator (faculty members engaged in skills teach-
ing and trained in qualitative research), and a recorder
conducted the sessions.

The outline guide included the perception of interns
regarding training of clinical procedures in a skills
laboratory, its perceived usefulness, advantages/disad-
vantages of learning a skill in a skills laboratory as com-
pared to real patients, factors that motivated them to
attend the skills training program, facilitators and barri-
ers for attending the ICSIP, and suggestions to improve
the training program. Audio recording of the FGDs was
done. A total of five FGDs were conducted. There were
6-—8 participants in each FGD. The audio-recorded dis-
cussions were transcribed in verbatim. Textual analysis of
the data was performed.

Statistical analysis

The quantitative data were entered in Microsoft Excel
spreadsheet and analyzed using STATA version 14. The
scores were expressed as Mean (SD), out of a maximum
score of 5 for each of the components. Categorical data
were expressed as frequencies and percentages.

For the qualitative component, textual analysis was
performed manually. Coding was conducted using a
thematic approach, identifying key concepts and ideas
expressed by medical interns during the focus group dis-
cussions. These codes were then grouped into broader
themes that emerged from the data, such as “perceived
benefits of blended learning,” “challenges faced in blended
learning,” and “suggestions for improvement.” The cod-
ing process was iterative, allowing for refinement and
the identification of subthemes within the main themes.
To strengthen the validity and credibility of the qualita-
tive data obtained from focus group discussions, member
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checking was conducted with selected medical interns, to
verify the accuracy of the researchers’ understanding of
the interns’ perspectives and experiences. Furthermore,
peer debriefing was employed to critically evaluate the
interpretations and to identify any potential biases in the
analysis.

Validity was achieved by triangulation of findings from
quantitative analysis of feedback forms and the FGDs.
The results obtained from the feedback forms, including
the scores assigned to each module and the recommen-
dations for improvements identified in the quantitative
analysis, were corroborated by the findings derived from
the focus group discussions.

Results

A total of 42 interns participated in the study. The mean
(SD) score for the perceived importance of the skill was
5 (0) for uretheral cathertarization, gloving and gowning,
surgical hand washing, and basic suturing, while it was
4.9 (0.2) for IV cannulation and episiotomy repair. A total
of 88.1% of the interns felt confident in performing the
skills after the training was for IV cannulation, while this
percentage ranged from 92.9 for uretheral cathertariza-
tion, and episiotomy repair, to 97.6 for handwashing,
and gloving and gowning. The mean (SD) scores for the
perceived usefulness of various components (i.e. SOPs,
videos and hands-on sessions) of the skills module are
shown in Table 1.

Findings from the focussed group discussions (FGDs)
The content analysis of all the five FGDs indicated that
the interns found the training to be useful and interest-
ing. While common themes emerged in domains of per-
ceived usefulness, newer themes were identified in the
domains of perceived motivators and barriers, and sug-
gestions for improvement. These included conducive
learning environment (Group 1), pereceived lack of rel-
evance to exams (Group 3), need for improved models
(Group 2), and timely commencement of training (Group
5).

The interns were enthusiastic to attend this pro-
gram. These findings are corroborated by the following
statements:
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“Our batch is the first batch that underwent training
in a skills lab. We never got such an opportunity to
do hands on training earlier”

“When I got to know that this type of training is hap-
pening, I was so excited... I didn’t want to miss it”

Advantages of learning in a skills laboratory

The group highlighted various advantages of skills train-
ing using the blended learning model. The emergent
themes and supporting verbatims are described below:

Increase in confidence

The interns expressed that they used to feel anxious or
scared when asked to perform a procedure on a patient
for the first time. However, after being trained in the
skills lab, they feel much more confident.

“Earlier, I used to be scared and anxious when asked
to perform a procedure for the first time. I thought I
might harm the patient, but now I feel confident that
I can perform cannulation and cathertarization in
real patients.

Ethical and empathetic approach

The participants felt that it was more ethical to first prac-
tice the skill in the mannequins or models, rather than
performing it directly on the patient.

“Performing a procedure directly on a real patient
without any practice may harm the patient. The
patients are already in pain and they become frus-
trated if you cannot place a cannula or catheter on
the first attempt”

“We try to learn on sick patients and it feels bad
when the patient gets uncomfortable”

Possibility of repeated attempts

“When you fail to perform a procedure successfully
on a patient in the first attempt, you don’t have the

Table 1 Feedback regarding various components of skill modules under the ICSIP

Name of the skill module Mean Score (SD)

Number (percentage) who felt confident

Maximum=5 N=42
SOPs  Video Handson Perceived importance in clinical practice
IV Cannulation 4.7(04) 44(06) 46(0.7) 49(0.2) 37(88.1)
Urethral Catheterisation 47(04) 46(06) 4.7(0.5) 5(0) 39(92.9)
Gowning and Gloving 48(03) 48(04) 49(0.2) 5(0) 41 (97.6)
Basic suturing 43(06) 45(0.5 42(.1) 5(0) 40(95.2)
Hand-Washing 49(0.2) 4.7(0.5) 48(0.3) 5(0) 41 (97.6)
Episiotomy repair 46 (04) 44(06) 4.3(0.9) 49(0.2) 39 (92.9)
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courage to perform it for a second time. This really
affects your confidence”

“In the skills lab, I could perform the procedure
repeatedly without fear until I could do all the steps
correctly. This increased my confidence”

Equal opportunity

The interns found the training program to be very useful,
as it provided them with the opportunity to practice the
skill compared to traditional teaching in clinical settings,
where only a few enthusiastic students had the opportu-
nity to perform the skills.

“In the skills lab, all of us got an equal opportunity
to practice. On the other hand, in the ward or clinic,
only those who are outspoken or enthusiastic have
this opportunity.”

Uniformity of the content

“Earlier we used to learn from different residents
in the ward. Generally, there was a variation in the
steps.However, now everyone learns the same steps
as there are Standard Operating Procedures.”

“Even if a teacher is not very enthusiastic about
teaching, the availability of a checklist ensures that
none of the steps are missed in skills training”

Well-structured sessions

“I can say that in my entire degree, this is the most
structured session that I have ever attended”

“Since we had gone through the online content, it
provided more time for hands on practice”

“All the classes should be conducted like this”

Disadvantages of skills training in skills laboratory

The participants described some disadvantages of skills
training. A major concern was that it did not mimic the
real situation. Additionally, there was lack of training
regarding difficult scenarios.

“Sometimes it does not feel real...also, there is lack of
experience with difficult patients such as those with
poor venous access.”

Motivating factors and barriers
In this domain, the factors that motivated the interns to
attend the skills sessions were explored. The participants
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expressed that the skills included in the training program
were the ones that they were required to perform rou-
tinely during their clinical postings. The availability of
good online content and positive feedback from previous
batches were the other motivating factors. The fact that
attending this program was not compulsory and was per-
ceived to be of little value in clearing the examination for
post graduate entrance, was thought to be a deterrent for
those who did not attend the sessions.

The suggestions for improvement included better
logistics in terms of improved quality of models, more
number of stations and equipment, and more time for
practice, particularly for basic suturing and episiotomy
repair.

Table 2 shows the domains and description of the
motivating factors and perceived barriers in attend-
ing the skills training program, and the suggestions for
improvement.

Discussion

The present study showed that the skills training program
was perceived to be very useful by the medical interns.
Before the skills training, they felt scared and anxious
that they could harm the patient, and found it unethical
to perform the procedures directly on patients. Similar
findings were reported by Hannon [10], and Sarikaya et
al. [11], where students expressed high levels of anxiety
and fear of harming the patients. The interns in our study
expressed that skills training increased their confidence
and alleviated the anxiety. This finding is similar to other
studies that have shown that skills training improved
the confidence and preparedness of medical students
[12-14].

The participants in our study revealed that there were
significant variations in their skills training by traditional
methods in wards or clinics, while the skills training pro-
gram was well- structured. Morris et al. (2016) in Ireland
and Ringsted et al. (2001) in Denmark, also reported that
the interns experienced significant variations in skills
teaching [2, 15]. On the other hand, skills training in skill
laboratories has been reported to ensure a more struc-
tured and uniform training [16].

The disadvantage of the skills laboratories cited by the
interns in our study was that they did not equate to the
of real scenario of performing skills in patients. Addition-
ally, this type of training did not provide an opportunity
to handle difficult situations, such as IV canulation in
patients with difficult venous access. This has also been
reported by Morris et al. [2] and Mansoorian et al. [17]
as well. However, it is understood that skills training in
laboratories is supplementary, and not an alternative
to bedside teaching [18, 19]. Training in skills laborato-
ries is believed to prepare the students for better patient
encounters in clinical settings. Another area of concern
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is the retention of skills. It has been highlighted earlier
that skills training in laboratories may lead to immediate
improvement in performance, however, there is a lack of
well-designed studies that assessed acquisition and reten-
tion of skills over time [20].

Provision of better quality of models, more number of
stations, and more time for practice were some of the
suggestions for improvement in our study. The stud-
ies by Mansoorian et al. [17] and Hashim et al. [21] also
highlighted that the trainees suggested more stations and
more time for practice for better skills learning.

The interns in our study emphasized their felt need
to initiate skills training in the initial semesters, at least
before their rural posting, where they were expected to
perform the procedures independently. This study was
conducted in the initial phase of skills training in the
institute, however, the program has been updated and the
skills training is presently being initiated as early as third
semester. The importance of skills training in the pre-
clinical years has been highlighted in many studies, as it
prepares the students for internship [17, 20-22].

Our study is one of the few studies in India that
assessed the usefulness of a blended learning approach
for skills training among the medical interns. Easy avail-
ability and engagability of digital technologies have
brought new dimensions to how we approach learning,
teaching, and interacting with the millennial students.
In blended learning, part of the teaching is imparted
via online portions, and part of it is provided via fac-
ulty-guided face to face teaching. The blended learning
approach provides an option that combines the techno-
logical advances of today’s world with traditional face-
to-face interactive teaching methods, thus combining the
advantages of both the methods.

The use of a mixed method study design is another
strength of this study.

However, our study had certain limitations. Since the
study was conducted among few medical interns at a
single institute and the sample size was small, the gener-
alizability of our study is limited. We did not have a com-
parison group in our study, which would have increased
the validity of our findings.

Furthermore, we focused on the first level of Kirkpat-
rick’s model that provided a limited perspective on the
effectiveness of our skills training model. However, the
primary objective of our study was to gain an insight of
initial perceptions of the interns regarding the blended
learning approach. Since this was a novel intervention
in our setting, we felt it was critical to first understand
how well it was received by the participants before pro-
ceeding to more complex levels of evaluation. Addition-
ally, the timing and logistical constraints associated with
our intern rotations made it challenging to conduct more
longitudinal assessments, more so in the wake of the
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COVID-19 pandemic, which led to suspension of face
to face teaching activities for a significant period of time.
Given the importance of long-term evaluation of reten-
tion of skills, follow-up studies to assess the impact of
this training on knowledge and clinical performance have
been planned.

Our research may be viewed as a pilot study and fur-
ther research may be developed to evaluate the acquisi-
tion and retention of skills, across multiple centres in the
country. It is also necessary to evaluate how well such
skill-training programs work to create real competence in
clinical settings.

The study highlights the users’ perspective of a skills
training program, which will be useful in improving the
skills training for the future trainees. The recently intro-
duced competency based medical curriculum in India
emphasizes on skills training at all levels. Medical institu-
tions are required to create skill sessions in which essen-
tial/desirable and certifiable skills are acquired [23]. At
present, skill labs are being established in the country and
the findings from our study may be beneficial for other
institutes in designing their skills training programs.

Conclusions

The ISCIP was perceived to be useful among the interns
in order to instil confidence in performing clinical skills
and ensuring patient safety. Further research is needed
about the long-term effectiveness of skills training with
regard to the retention of acquired skills and actual com-
petence during the internship.
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