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IMPORTANCE The Operating Room (OR) is a high-pressure setting where multiple
complex educational, and administrative facets interplay. The learning process,
dictated by the operation list, is disparate, opportunistic, unstandardized, and at
times suboptimal. Upon reviewing existing published literature regarding the
learning experience in the OR setting, it was clear that this field is, to this day,
unstructured and ambiguous, with many grey areas that need to be worked on. To
achieve an optimized and enhanced theatre experience, it is of immense
importance to recognize the pros and cons of available models that can be
employed within this setting and deduce ways to improvise them into a most
beneficial method. This study aims to recognize the role of a structured learning
process for medical graduates in the setting of the OR. The study also explores
pertinent questions; whether the learning models currently being used for residents
are appropriate for medical graduates and how must we structure learning activities
within OR settings.

METHODOLOGY The study involved an extensive literature review and thematic
analysis to generate themes and subthemes, which were subjected to a modified
Delphi technique where residents and teachers participated to identify debate and
produce a consensus on the relative importance of each method when employed
in Operation Theater based learning.

RESULTS While structured learning is essentially goal-oriented, student-friendly,
and time-saving and provides qualitative outcomes, it, however, has drawbacks
owing to a lack of faculty and resources. Various potential problems in the
implementation of a structured learning process were identified and components
in making the structured learning meaningful were formulated. The models each
have their potential advantages and disadvantages when implemented in the OR
for learning.

CONCLUSIONS Structured learning process within the OR setting should at least
cover the minimum standards that a graduate essentially requires. It should be a
balanced program according to the specialty. However, the quality of evidence to
substantiate these aspects remains contextual with low external validity and
generalizability.
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he role of a structured learning process for the medical
graduate in the OR setting has been debated for years.
As much as structured learning is appreciated, it
comes with its problems. This study explores the merits of
structured  training, in comparison to traditional
opportunistic learning. While structured learning is
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essentially goal-oriented, student-friendly, time-saving, and
provides qualitative outcomes, it, however, has drawbacks
owing to a lack of faculty and resources, time, and training,
in addition to the unavailability of OR and surgical cases. A
structured approach should at least cover the minimum
standards that a graduate essentially requires. It should be a
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balanced program according to the specialty. This study
allowed participants to give their valuable input as to how
we can structure learning activities within the OR.

Another critical question is whether the OR-based learning
process should be standardized or opportunistic? Lyon's
model and many others encourage students to apply self-
regulated learning to maximize their learning experience in
the OR (Lyon 2004a; Weinberg et al. 2015). However, this
approach may lead to an unstandardized, opportunistic, and
random learning process for medical graduates producing
non-uniform student learning and healthcare safety issues.
On the contrary, Roberts et al. (2009) emphasize a more
structured approach towards OR-based learning.

This study further explores the potential role of various
models currently being used for the training of surgical
residents in OR-based learning of a medical student. Are the
models currently being used for the residents learning
appropriate for the medical graduates as well? The prevalent
models of OR-based learning were studied in-depth and
were critically appraised for their utility in the arena of
medical graduates OR-based learning.

Another very important aspect of this study included the
idea of synchronization of OR-based learning with simulated
lab activities and the use of technology in this aspect. It is no
secret that within a few years technology will dominate most
of the OR activities. The need of training the faculty for the
structured OR-based learning programs was also identified.

METHODOLOGY

Following ethical approval from the local institutional review,
a board study was conducted between April to June 2020,
consisting of two phases, which have been summarized in a
flowchart in Figure 1.

In Phase 1, following the PRISMA flow chart (Figure 2), a
literature search was done through Pub Med, ERIC, and
Google Scholar. Thematic analysis and review were
performed to analyze various models and their relevance in
Operation Theater-based learning.

In Phase 2, Modified Delphi was used for analyzing the
relative importance of identified models from the literature
review. Modified Delphi Technique is a composite of
qualitative and quantitative methodology and is especially
useful in discovering the meaning that people give to events
they experience (Bogdan&Biklen, 2007). Based on the Phase
1 literature review items, a Delphi questionnaire was
developed for Round 1 for both students and teachers. The
Delphi technique involved both qualitative and quantitative
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components. The quantitative component sought the
participants' opinions on a Likert scale for measuring the
relative value of the factors influencing students' OR-based
learning. The quantitative component is appropriate for
prioritizing the factors, and the Delphi approach itself was
useful for consensus building. While taking a sample, a
purposive sampling technique was used because of the
specific nature of the research question (Fraenkel et al. 1932).

The consensus would be considered achieved once 70% of
the participants agree on an issue (Trevelyan and Robinson
2015).The qualitative methodology allowed for an ‘insider’
view of participants under study. Thematic analysis was done
for the qualitative data as described previously. The data
analysis was done manually. Quality assurance was
established through the maintenance of credibility,
dependability, transferability, and conformability.
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Figure 1: Methodology
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In the Delphi study, participants included surgical teachers
with extensive experience in medical education and medical
students who had attended surgical rotations. 18 surgeons
and surgical residents participated in this Modified Delphi
Study. In the Delphi study, there are no hard and fast rules
about sample size, as suggested by Linstone et al. (1978). It
seems, therefore, that the decision about panel size is
empirical and pragmatic, taking into consideration factors
such as time and expense (Hasson 2000). Representation is
assessed by the qualities of the expert panel rather than its
numbers (Powell 2003). Therefore, in this study, the students
and faculty members were purposively sampled to generate
high-quality debate and opinions so that a meaningful
scientific discussion could take place. Participants from the
University of Lahore, the University of Health Sciences, King
Edward Medical University, Riphah International Islamic
University, Khyber Medical University, University of Dundee,
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and Queen Elizabeth Hospital Birmingham offering
graduation in medicine were included for a diversity of
opinion. All of these institutes are tertiary-level institutes
with an excellent reputation and structured clinical
programs. Faculty and undergraduate students from these
institutes participated in this Delphi Study with the eventual
aim of finding the optimal model for implementing in
operating rooms based learning. Confidentiality was
maintained, and participants' names were not used during
any step; participants were given codes for their identity and
analysis purposes. All of the participants were blinded from
each other. Blinding ensured neutralization of the impact of
higher positions of influence on the students. The
foundations of research were maintained on ontological,
epistemological, and methodological perspectives.
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Figure 2: PRISMA Flow Chart for literature search

I
RESULTS

The results are presented in three phases as per sections of
the study.
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Phase 1: Literature Review on Factors Affecting Student
Learning in OR: The literature search strategy identified a
total of 1580 articles. 52 papers were included after the
screening process by removing duplicates. Figure 2 explains
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the process of literature search and article selection through
a PRISMA flow chart. Selected papers were thematically
analyzed for finding themes and subthemes affecting
students learning in OR. The rest of the themes and
subthemes emerged during the Delphi qualitative data
input. If the literature review's detailed findings have been
published elsewhere; their detailed overview has been
omitted in this article to focus more on the Phase 2 findings
here.

Phase 2: Modified Delphi Study Results: The study's
participants were both faculty members with experience in
teaching surgery and medical education and the
participating students had undergone rotation in the surgery
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department. The participants belonged to diverse institutes,
including local as well as institutes in the United Kingdom.

Relative Importance Of OR Based Learning Models—
Quantitative Component

The participants evaluated the relative importance of
learning models identified from the literature review through
quantitative analysis of Delphi Round 1 and 2. The
importance was scored on a scale of 0-5. The learning
models most effective in OR-based learning of students
discussed here in this study have been rated as either 'Quite
Important' or ‘Highly Important’. None were rated
unimportant. The learning models were then prioritized
based on scoring across 2 rounds of the Delphi technique.

[ Mean W sD

o e ————
Apprenticeship model |

Lyon's model

(BID) Model

Zwiach scale

One-Minute Preceptor (OMF}
Koens et al. (2005)

4GAD Model:
Multidiscipinary Team Meetings
0.0 1.0

3.0 4.0 50 a0

Figure 3: Quantitative Analysis of the Consensus Through Delphi Study: 18 experts with experience in surgical OR-related education participated
in this first round of the study. Quantitative and qualitative analysis was done based on the filled Delphi questionnaire and the following observations were
made. Most of the factors described based on the literature review were considered important. Most of the factors have been rated as either 'Quite Important' or
'Highly Important'. Only one factor related to student-driven personal learning objectives is considered 'Somewhat Important'. The relative rating is given in the

table (Means+SD).

Relative Importance Of OR Based Learning Models—
Qualitative Component

The qualitative analysis of emerging themes, subthemes, and
axial codes through the Delphi Rounds was done and is
presented in Table 2. Here we describe only the conclusions
drawn from this analysis. The details of the final axial codes,
themes, subthemes, and representative statements can be
reviewed in Table 2.

The participants here clearly argue for more structured
learning within the OR than the traditional opportunistic
learning. A structured approach should at least cover the
minimum standards that a graduate essentially requires. It
should be a balanced program according to the specialty.
The participants identified the advantages and
disadvantages of a structured learning program. While
structured learning is essentially goal-oriented, student-
Archives of Surgical Research

friendly, time-saving, and provides qualitative outcomes, it,
however, has drawbacks owing to a lack of faculty and
resources, time, and training, in addition to the unavailability
of OR and surgical cases. The participants identified
potential problems in the implementation of a structured
learning process. The participants formulated components in
making the structured learning meaningful. The participants
also explored the idea of synchronization of OR-based
learning with simulated lab activities and the use of
technology in this aspect. The participants also emphasized
the need for training the faculty for the structured OR-based
learning programs. The participants reached a consensus on
the usefulness of the traditional Apprenticeship model but
also realized the drawbacks of it such as lack of interest and
commitment from either student or the teacher, it being
time-bound and the dire need of the training of the faculty
for this model to work. Lyon's model (P Lyon 2004) was well
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accepted among the majority of participants as highly useful.
Regardless of it being a convenient form of learning, it was
effective only if the resident could self-regulate. The
Briefing-Intraoperative teaching-Debriefing (BID) model
(Roberts et al. 2009) was much appreciated by the
participants because it was useful in teaching larger
audiences and post-simulation discussions were very
effective. The Zwisch model, originally designed by Dr.
Joseph Zwischenberger in 2013, was not very appreciated
although it was largely identified as a useful modality to be
used within resident training. The One Minute Preceptor
(OMP) model (Lap Ki Chan and Jeffrey Wiseman 2011) made
efficient use of time and could be used in theater as well as
in simulations. Koen's model (Koens et al. 2005) was highly
appreciated by the participants due to its usefulness in the
application of surgical knowledge. Koen's model employed
the technique of virtual patients for learning. The Four-
Component-Instructional-Design (4C/ID) model
(Vandewaetere et. al 2014) was not popular with the
participants as it was difficult to implement. Multi-
disciplinary Mortality and Morbidity meetings were a much-
preferred form of learning model amongst all participants.

I
DISCUSSION

Standardized graduates are need of the hour so that they
can function anywhere in the world optimally, and a uniform
level of healthcare can be provided. However,
standardization has an inherent flaw in that it is usually done
for leveling the average. Hence, standardized learning
strategies do not account for differently gifted students.
Another drawback of this approach is the potential loss of
diversity in medical education.

Moreover, personal learning objectives are essential for the
sharpening of focused minds. Hence, the structured learning
process should have a window of consumption for
exceptional minds. The curricula need to have room for a
self-driven intellectual brought up through personalized
learning objectives and create opportunities in this regard.
In summation, a predominantly structured program with
well-organized lessons would likely be an optimal option for
an adequate learning experience in the operating room.
However, for some segments of learning and for students
who take initiative, opportunities for personal learning
objectives and self-driven learning should be encouraged.

Many models are currently being used for the student and
resident learning in OR, which varies based on agenda — the
freedom for the student to decide learning objectives and
modalities of learning.

Archives of Surgical Research
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The apprenticeship model has been the mostly applied
informal way of teaching and learning in the field of surgery.
This model is based on the "principle of shadowing", which
means the resident follows the trainer in terms of practice,
follows his cues, and over time the skill is inculcated into the
resident. Residents typically follow the 'see one-do one'
approach. The teachers have a dominant role within the OR
setting. Their interest, competence, attitude, quality of
feedback, and encouragement positively influence OR-
based learning. Fear, intimidation, and bullying negatively
affect student learning and should be discouraged. Teachers
and staff's welcoming attitude has a positive impact.
Considering the teachers' rate-limiting role within the OR
setting, it remains imperative to focus on faculty training.

Many authors (Lyon 2004b; Weinberg et al. 2015) have
previously argued for student-led education in operating
rooms. Lyon's model of learning stands on the principles of
andragogy and adult learning. The authors argue for
student-driven learning in the operating room as surgeons
are often busy due to competing responsibilities and
activities (P. Lyon, 2004b). Lyon et al. have identified various
challenges posed to a student in the OR environment which
are conceptualized around 3 key domains: the challenge
posed by the physical environment; the challenge of the
educational task, and the challenge of negotiating a role as
a student participant within operating rooms. This model
provides diversity and opportunities for students to drive the
learning process. However, this model defines the benefits
of standardization of medical graduates.

Students usually prefer Robert et al.’s Briefing-Intraoperative
Teaching-Debriefing (BID) model for teaching at the resident
and student levels. The BID model, is not something new but
knowingly or unknowingly has been part of traditional OR-
based learning over centuries. It constitutes a three-step
process of OR-based learning i.e. Briefing, Intra-operative
Teaching, and Debriefing. 'Briefing' is a short 2-3 minutes
interaction with learners before an operative procedure,
which encompasses learning objectives, learning need
assessment, and process of learning activity. Intraoperative
teaching is primarily a didactic walk of the procedure, which
is a two-way productive interaction between the learner and
the teacher, with the ultimate goal of skill transfer and
independence of the learner in terms of performing the
procedure. The Debriefing session consists of feedback and
reflection provided by both the learner and the teacher with
the ultimate aim of achieving conceptual clarity. This
technique is quite useful for imparting learning about
surgical procedures—many of the participants of our study
concur with this model's utility.
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Table 1 Qualitative responses were analyzed by thematic analysis given in the table below. Highlighted items are subthemes that emerged through this thematic analysis.

IMPORTANCE RATING OF THEMES AND SUBTHEMES OF QUALITATIVE ANALYSIS

Themes Subthemes Relative % of Qualitative Analysis: Final Codes
Importance  participants
on Likert who rate
Scale (1-5) factors
MeantSD either Quite
or Highly
relevant
Learning in Should OR-based 47+ 0.5 100% Requisites/Essentials of the structured approach
OR learning be 1. Astructured approach should at least cover the minimum standards that a graduate essentially requires.
structured or 2. It should be a well-balanced program according to specialty and cases for operation available.
opportunistic? 3. Todiversify the learning process, the curriculum must have some space for self-regulated learning as well but that should not replace the
minimum essential structured component.
Provision of opportunities
1. Structured learning provides equal opportunities for the students to learn and establish themselves as equally competent graduates.
2. It paves the way for the best opportunities.
Assessment Tool
It helps gauge the learning experience of students.
Advantages and NA NA Advantages :

disadvantages of
structured learning

Student-friendly approach

. Structured learning keeps the students focused

. It develops the interest of students

Goal-oriented learning

. Students know what to expect on the day and in the environment and students can prepare for it in advance.
. Helps mark the milestones which a student needs to cover

. Helps students realize that this much learning is expected of them

. Provides a guideline in the form of a curriculum

Assessment Tool for Students

. Helps the student mark what he does know and does not know

. Helps students to identify and focus on areas they are deficient in.

. Early recognition of the learner's mistake and timely resolution of faults

. Structured formative assessments are possible

Time-Saving

. Most procedures and techniques don't need repetition

Provision of opportunities

. Equal opportunities for all

Quality of product

. Outstanding surgeons will be produced

Disadvantages:

Lack of faculty and resources

. More faculty engagement especially in setups where they are already over-burdened and have limited resources.
. More gadgets required to observe surgery

Lack of time

. Structured training programs are difficult to implement in public or busy setups because the workload is huge
. Lots of time required to implement structured training

Lack of training

. Training of the trainers required

. Lack of uniform facilities and trainers at different centers

Archives of Surgical Research
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Unavailability of OR and cases
. The ORs are day and time-bound
Availability of cases in correspondence to the structured program may not always be possible

Potential problems ~ NA NA Potential problems:
in the Unavailability of cases
implementation of . Clinical cases may not always be available at the time of teaching of that particular topic
the structured Inapt circumstances in OR
learning process . Operation theater is a high-pressure setting where surgeons have to deliver at multiple fronts so implementing any structured learning process
would require special arrangements, dedication, and conviction to make it work.
Need for compatibility and cooperation
. The system would have to adapt to the learning requirements and has to be compliant with the needs of the learning process and at this point,
the surgical operation theater leadership has to play a constructive role.
The teachers responsible for curricular design need to liaise with the stakeholder effectively
Components in NA NA Components:
making structured Planned curriculum and learning objectives
learning . A predefined list of procedures and techniques to observe at emergency and elective OR/ a set syllabus or curriculum for the students to
meaningful complete
. Active and passive learning with smart and well-aligned objectives
Surgical ethics and protocol
. Development of attitude and surgical ethics
. Comprehension and compulsion of aseptic techniques and subsequently building habits
Learning and practicing skills
. Skill acquisition through engaging students in operation theaters
° Hands-on experience of specific techniques
Roles in Operating Room
. Operating room'’s leadership
° Interdisciplinary approaches
Group and inter-group discussions
. Cognitive development through preoperative case discussions
. Discussions among the students of various specialties and disciplines
. Discussions among students and residents and professors at all tiers and levels
. Panel discussions
Reporting and recognizing errors
. Reporting of any complication if it occurs
. Mortality and morbidity meetings aiming to find what could have been done
. Audits; qualitative and quantitative
Attendance and assessment
. Compulsory attendance of the elective and emergency ORs for specific periods
. Regular evaluation of students and residents after specific intervals
Feedback before and after the session
. Students input when the composition of the content of the program is made
Feedback from the students after going through the program
Synchronization of ~ NA NA Unrestricted access to labs

OR-based learning
with simulated
lab-based
activities

. Simulation labs are not time-bound and could be used at odd hours

Learning and practicing skills

° Simulations could be a way to introduce the students to some particular skills

. Simulation-based learning covers the psychomotor and affective domains of OR-based learning.

. Step by step learning will create an order to appraise the lag of learner

. A logbook can document the amount of time spent on learning specific skills under supervised guidance
Learning from observation and demonstration

) Synchronization by practicing in simulation labs whatever has been observed in ORs

Archives of Surgical Research
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. See one, do one, and teach one principle that can be easily applied in simulation labs. For example, trainers can demonstrate laparoscopic
suturing in simulation labs over and over again

Constructive feedback

° Instant feedback to the student with suggestions for improvement

The safe and risk-free practice of skills

. Simulations help students practice without guilt and without unnecessarily risking patient safety until they perfect a particular skill so it can be
performed on real patients

No inadvertent harm to real patients which is highly likely with inexperienced trainees or students

Use of technology NA NA Latest technology in OR - a healthcare necessity
in OR-based . Technology in many forms is revolutionizing the OR environment and students need to not just familiarize themselves but learn it all
learning . The need for the latest technology and facilities for diagnosis and management of patients
. 3D imaging
Tele-education and E-learning
. Live surgery telecasts in classrooms and on social media enhance learning for large groups while staying at a safe distance
. Visual memory is enhanced for many people at a time
. Creates a learning environment
. Recorded videos can be used for teaching
. Online teaching sessions
Intraoperative teaching using a visual aid
. Anatomical drawings and atlas projections while performing corresponding surgeries for a better grasp and understanding of students
Hands-on learning
. Simulations based learning
Skills lab
Training of faculty NA NA Training of faculty

for OR-based
learning of
medical students

. Faculty development programs

. Training the trainers formally.

. Direct supervision of training faculty

Essentials of the training

. By encouraging the trainers to review literature

. Attending online courses and international courses

. Encouraging more time to be spent in simulation labs
. Role modeling

Objectives for the trainers

. A curriculum should be devised

. Preplanned instructor manual

. The teaching roster of the trainers set and thoroughly implemented
Using online platforms and soft wares

. Moodle like platforms

Appreciation of the trainers

. Certificates and diplomas in medical teaching
Feedback of the trainers from the students and residents

DIFFERENTIAL EXAMINATION OF OR LEARNING MODELS

Models Apprenticeship
model
“Principle
of
Shadowing”

31+08

72%

Advantages:

. A well known, traditional, and effective way of teaching
° Positively affect the students' learning

. Students can find mentors and guidance

Students can participate in more advanced individual activities
Disadvantages:

Lack of interest and commitment

Archives of Surgical Research
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Medical students on rotations may not be aiming for that specialty and may not show an active interest in it
Lack of commitment on students' behalf

The learning graph isn't rapidly progressive

The student may not have good observational quality

Time-bound learning

. Medical students on rotations come for a limited period so this model is difficult to apply for them
. Longer and meaningful exposure is required

° A limited number of residents/students get the chance to learn maximum

Problems related to trainers

° The trainer’s training quality can affect the learning

. The trainer may be busy or overworked

. Lack of commitment on trainers' behalf

. Requires designated faculty with specific students

More entrustment is required

Lyon’s Model 32+06 88% Advantages:
Convenient learning
. Discussions with colleagues are easier and comfortable in comparison to those with condescending seniors
. It could be used for student's “additional” personal learning objectives
Dependent factors
. It is effective only if the resident can self-regulate
. It depends on the type of OR. Capacity, types of cases operated, number of students and their attitude and aptitude
Making Interpretations
. Interprets learning and teaching in OR
Learning involves interpreting the student and surgeons' behavior, style, attitude, and consequences of the decision

Disadvantages:

Lack of interest

. Undergraduates usually don’t show much responsibility towards their learning in OR

Downsides of self-regulated learning

. Self-regulated learning may not be able to produce standardized graduates and many components of graduate learning may be missed in a
self-dictated learning

Surgeon'’s priorities

. OR environment is very demanding. While most of the focus is kept on the patient's wellbeing, safety, and avoiding complications, the students
are often ignored

Time restraints from the surgeon and academic point of view

Briefing- 34+09 72% Advantages:
Intraoperative . Teaching a larger audience
teaching- . Much helpful in comparatively large setups
Debriefing (BID) . Good for rotations of a medical student as many students can be accommodated
Model . Post-simulation discussion

. Could be effectively used after simulation-based learning

Disadvantages:

. Surgeon's disregard

. As teachers, surgeons don't intend to train students, so it is not that pertinent

. Insufficient teaching/training

. Residents require deeper knowledge. This model will not suffice their needs
Zwisch model 26+ 1 55% Advantages:

Learning basic skills and instruments

° Effective for basic techniques such as gloving, scrubbing, stitch removal, and different types of dressings
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. Extremely useful for initial training of the interns and residents

Producing competent and confident residents

. Assesses and analyzes the competence level of residents and the faculty can delegate the autonomy to the resident accordingly

. Boosts the confidence of the resident

Disadvantages:

Limited to few skills

. Can be applied to learning only a few techniques

Lack of consideration for undergraduates

. Students are almost novice in the field and not much work at student levels

° Surgeons avoid delegating autonomy to undergraduate students for the safety of patients so this model has the least implication
One-Minute 29+ 12 61% Advantages:
preceptor (OMP) Time productivity

° A very effective way to use the time between the procedures

Incorporating OMP in OR learning

. There are always some important learning moments in OR-based learning which needs to be harnessed effectively and OMP can be a

wonderful strategy for that

Incorporating OMP in simulation training

° If this technique is applied with simulation-based learning, it will be very effective
Disadvantages:

Inapt circumstances in OR

° Considering the workload of OR, the way they work, it is quite difficult

Koens model 33106 94% Advantages:
Application of knowledge practically
° Helps to comprehend the knowledge learned in classrooms and wards
. The combination of practical and clinical knowledge implemented with theoretical knowledge enhances the learning and better
understanding of salient points
. Reduced and enhanced ends are crucial in learning to analyze progress
Use of virtual patients for learning
. Virtual patients make a good example and if employed effectively, they can improve the clinical decision-making process of students
Disadvantages:
Unequal chances at learning
. Not all students can have a chance or opportunity to see the same thing closely. Only a limited number of students or residents can work
as assistants so limited chances.
Difficult to carry out
. They are difficult to construct and a lot of effort is required by the faculty members

Four component 2509 33% Advantages:
instructional Learning in sections/components
design model . Most procedures and techniques are learned better if divided into components
(4C/ID) Long term committed teaching
. If applied for cases of continuous and more committed teaching on a long term basis where a long term plan can be made
Precision by repetition
° Repetitive difficult tasks and repetitive feedback will make learning meticulous
Disadvantages :
Unfitting and difficult

. Small procedures and techniques might not need compartmentalization so cannot always be utilized
. Difficult
Multidisciplinary 37+08 88% Advantages:
Team Meetings Learning by a multidisciplinary approach
and Mortality and . The involvement of consultants of different specialties enhances learning by giving deep insight into different aspects of procedure and
Morbidity management protocol
Meetings Participation of students
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. Even at lower levels i.e. students can attend these meetings, listen to discussions and get learning points and relate that to relevant cases
later on.
Case discussions and decision making as a team
° It helps in reviewing the case to case studies.
° Individual cases help to develop a rational decision, helps in teamwork and leadership skills with feedbacks regarding decision making
with equal responsibilities
Disadvantages:
Lack of experience for active participation of students
° Students require more in-depth knowledge and experience to participate effectively in these meetings
Incompatibility of cases with clinical rotations
. It cannot work out as a planned syllabus manner because the types of cases cannot be predicted for the period students are allocated to
the very clinical rotation
Any other model, NA NA e Designate PGs to teach
modality, and o Structured learning of most importance
technique that can e Simulated environments
be helpful e Learning first, then teaching

e Residents should be regularly evaluated
e Feedback should be regularly taken and reviewed seriously
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In line with Roberts et al., this study finds that students prefer
a more structured learning plan. They feel that teachers can
more  appropriately  choose learning  objectives
corresponding to the expected skill set required by a
graduate, with more experience in this field and having gone
through this experience themselves beforehand. Moreover,
they are more comprehensively exposed to various aspects
of medical learning and patient care and are likely to make
better decisions in favor of their patients. However, they
would like to participate in selecting modalities to be used
for achieving these learning objectives.

To assess and calibrate a resident’s level of competence and
to delegate autonomy of the operative work with patient
safety the concept of EPAs and Zwisch scale has been
developed. The resident is evaluated for any surgical
intervention on a scale of “Show & Tell,” “Smart Help,”
“Dump Help,” and “No Help” in terms of senior support
required and then is given autonomy based on that. The
model provides both faculty and residents a lexicon with
which to discuss the expected role of autonomy in the future
of surgery.

One-Minute Preceptor (OMP) model for teaching micro-
skills: for a smaller subset of skills in the operating room,
OMP can be a very useful strategy both for residents and
medical students. Short activities can be carefully planned in
a typical moment of learning in OR and this learning
modality has demonstrated a track record of being
productive. This modality is based on a 5-step process,
consisting of (1) getting learner commitment, (2) probing for
clinical reasoning, (3) teaching of general rules, (4)
reinforcing good performance or providing positive
feedback, and (5) correcting poor performance. Thus, OMP
is an effective strategy for clinical encounters within an
ambulatory setting, operating theater, and simulation lab.

Koens et al. (2005) developed a model for considering the
role of the context within medical education. The model is
based on principles of experiential learning. For a learning
activity to have a stronger impact on the learner and more
enhanced cognitive and psychomotor retention, physical,
sematic, and commitment contexts need to be added. For
example, studying the anatomy of the inguinal canal, alone
in the library, will be at the reduced end. In contrast, learning
within the OR as a surgeon operates on a hernia when the
learner can see the anatomy, will be at an enhanced end. The
semantic or cognitive dimension provides a relationship
between the learner's knowledge and the learning task. For
example, a simple task of learning facts, such as three causes
of splenomegaly, will be at the reduced end. In contrast, to
see patients undergoing splenectomy for idiopathic
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thrombocytopenic purpura (ITP) will be at the enhanced end.
The commitment dimension deals with the learner's
motivation.

The 4C/ID model's utility can be employed successfully for
learning skills within the simulated or standardized
environment. This model is a structured modern form of the
apprenticeship model for operative learning. The four-
component instructional design model (4C/ID) stands on
chunking repetitive difficult tasks to smaller more
manageable components with repetitive feedback which is
gradually replaced with reflection as the learner gains
expertise. This model follows motor learning theory and
theories related to feedback and reflection. This approach
deals with persistent problems like compartmentalization;
separation of a whole competence in distinct parts or
categories  like  declarative knowledge, procedural
knowledge, and attitudes; fragmentation, breaking complex
skills or competencies in smaller parts without taking into
account the interactions between the parts; and the transfer
paradox, when students learn complex tasks in an isolated
manner, it will be more difficult for them to transfer what
they have learned to the reality of the work settings because
what works well for reaching isolated, specific objectives
often does not work when it comes to reaching integrated
objectives (Vandewaetere et al., 2015). However, this model's
application or the apprenticeship model for students may
not be practically feasible considering the number of
students, safety and ethical issues, and time constraints.
Hence for every learning encounter or designed activity, an
appropriate  model would require selection, and the
encounter's structure would change accordingly.

Likewise, students’ motivation and desire to learn,
preparedness, and skill to use self-regulated learning can
influence their quality of learning experience.  The
organization needs to be supportive in infrastructure and
adequate visual and skill lab support to improve OR learning
experience.

I
LIMITATIONS

Although there is a reasonable amount of literature available
related to factors that influence medical students learning,
the data is contextual. The data is based on opinions without
sound scientific evidence and may not be generalized. Some
studies have a low response rate signifying non-response
bias that limits both the studies' reliability and validity.

This study is also based on the participants' perceptions and
thoughts. It possesses inherent flaws of the Delphi
technique, which is again opinion-based data collection that
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cannot completely exclude personal biases. In the future, it
would be necessary to explore various models of learning

and teaching within the OR setting.
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