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Abstract

Background: Simulation training, a novel learning method, provides medical students with
opportunities to practice managing stressful situations as if they were experiencing them in reality.
Recently, there has been increased recognition of the value of simulation-based education. This
study aimed to evaluate the most effective approach for providing feedback during a simulation
program.

Methods: In this interventional study, a total of 43 obstetrics and gynecology residents were
recruited and stratified into three groups based on their residency stage. These residents
participated in a simulation-based program focused on the management of post-partum
hemorrhage (PPH). The program involved handling a PPH scenario, during which they received
feedback either during the task (in-task; IT) or after completing the task (end-task; ET). Following
the simulation, a post-test was administered, and the results were compared between the IT and
ET feedback groups.

Results: Demographic variables did not differ significantly between the ET and IT groups.
Generally, there were no significant differences in secondary knowledge (P=0.232) or
secondary performance (P=0.196) following the simulation program between the two groups.
However, Among second-year residents, the change in primary and secondary performance
was not significant in either the ET (P=0.76) or IT (P=0.74) group, while the IT group showed
a significant improvement in knowledge (P=0.04). For third-year residents, the point change in
primary and secondary knowledge and performance was not statistically significant in either the
ET or IT groups.

Conclusion: The final knowledge and performance following simulation programs do not
significantly differ between the IT and ET groups. However, second-year residents experienced
an improvement in knowledge.
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Introduction

The methods of education tend to be more practical, team-
based, and similar to real life in higher educational levels,
i.e. various specialty or subspeciality fields."> Among
these trends is the affinity towards replacing mainstream
lecture-based educational methods with novel student-
centered ones, such as simulation-based learning (SBL).

Particularly, it is believed that SBL may play a crucial role
in regards to the training of health care staff, including
nurses and medical students, aiming to arm them with the
essential performance in a secure situation, resembling
real-life dangerous conditions.*” The profound impact
of SBL on nursing education was noted by Kim et al.?
Villanueva et al’ reviewed the articles evaluating the
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SBL method. The research showed that although SBL
methods are not addressed in the educational curriculum
of medical students yet, they may result in an enhanced
level of education and performance among medical
students especially concerning surgery. As suggested by
Aebersold,' not only SBL appears to be an appropriate
add-on method, but it also must be considered as a main
part of the educational curriculum due to its short-term
and long-term advantages, as well as the variety of learning
options. Moreover, the wide spectrum of options to run
a simulation program, in addition to the importance of
appropriate feedback was highlighted within their study.
The term “feedback”, defined as the information provided
on different aspects of the student’s understanding or
performance is an important issue in the SBL method,
leading the students to a better overview of their negative
and positive points.! Correspondingly, they can improve
the positive and reduce the negative aspects in the future.

In 2017, Sultan et al'* reviewed the positive aspects
of giving feedback on both trainer and trainee. For
instance, by trying to provide efficient feedback at the
correct time using respectful and effective words, trainees
can use the feedback-giving process as an opportunity
for self-development. On the other hand, appropriate
feedback will stop students from judging themselves
inappropriately, thereby allowing them to set realistic
goals to enhance their potentialities along with improving
their weak points. Furthermore, as one of the trainers’
roles (i.e. facilitator®), a positive relationship between
trainees and trainers can result from the process of giving
and receiving feedback.!

Various feedback approaches have been discussed in
the literature to investigate the most effective feedback
strategy.” Various methods have been suggested to
classify feedback. The most trending classification strategy
describes feedback in 3 groups: positive, negative, and
blank feedback. The evaluation of feedback strategies in
groups of in-task (IT) feedback which is given during the
task, and end-task (ET) feedback which is given at the end
of the performance is also noted in the literature. The pros
and cons of each strategy have been broadly discussed in
the literature. Nevertheless, the results are controversial.
The current study was conducted to make a comparison
between the two feedback-giving options, including IT
and ET approaches.

Methods
Participants
The interventional study was conducted on 43 obstetrics
and gynecology residents in Omolbanin, Imam Reza,
and Ghaem hospitals of Mashhad, Iran. These are three
tertiary academic hospitals affiliated with Mashhad
University of Medical Sciences.

The inclusion criteria were being a resident of obstetrics
and gynecology at Mashhad University of Medical
Sciences. The exclusion criteria were reluctance to

participate in this study or incomplete checklists (>20% of
questions). They were stratified into 3 separate groups based
on their residency year; second year (n: 15), third year (n:
14), and fourth-year (n: 15) residents. Their demographic
characteristics, including age and marital status, were
recorded, in addition to their primary educational condition
according to the points they had earned in their routine
exams and the residency entrance exam.

Sources

The management of post-partum hemorrhage was trained
based on the UpToDate 2020 database, the national
protocol of post-partum hemorrhage management
updated in 2017, and the Williams obstetrics &
gynecology book published in 2018."

Assessment

First, the participants were given a descriptive
test emphasizing the management of post-partum
hemorrhage, and their performance was rated through
an objective structured clinical examination (OSCE)
with the same topic (post-partum hemorrhage, PPH)';
the scores were recorded. The maximum point for the
OSCE exam was 50, and the maximum point concerning
the descriptive test was 10. Then, the students were asked
to watch a recorded lecture in terms of essential points
about the management of PPH. After a week, the students
were given a descriptive test; similar to the previous one,
and the points were recorded. In the next step, students
in each group were randomized into 2 equal groups of IT
feedback and ET feedback. The participants in each group
were asked to join separate simulation programs, in which
they had the opportunity to manage a scenario of PPH
under the observation of an instructor for 20 minutes. The
instructor was responsible for assessing their performance
and giving them feedback. The feedback was given to the
IT groups during their performance, while the ET groups
were given feedback at the end. One month later, their
abilities to manage the PPH were interfered with using a
descriptive test and an OSCE.

Statistical analysis

Theresults were compared between groupsand within each
group using SPSS 26. The normality of the variables was
confirmed using Kolmogorov-Smirnov test. Continuous
and categorical variables were presented as mean+>SD,
and frequency (percentage), respectively. Inter-group
comparisons were performed using the independent
Student’s t-test for normally distributed variables. Intra-
group comparisons were performed with a paired sample
t-test. Categorical variables were compared using the Chi-
square (x2). All tests were two-tailed and a P value<0.05
was considered statistically significant.

Results
There were no significant differences in demographic
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variables between the IT and ET groups. Our results
showed that although the points received by the ET group
seemed better, the point differentiation was not superior
to the IT group, before and after the simulation program
(Table 1). On the other hand, our data analysis revealed
that our SBL program has resulted in a significant rise
in the level of knowledge and performance in all groups
compared to their primary knowledge and performance
level (P<0.001). Considering the year of residency as the
effect-modifier variable, we compared the differentiation
between the primary and secondary knowledge and
performance amongst the 3 groups consisting of residents
in the second, third, and fourth year of their residency.
Our results suggested the superiority of improving
knowledge in the IT group amongst 2™ year residents
(P=0.04), and the improvement of performance in the
third-year residents in both IT (P=0.07) and ET group
(P=0.06) (Table 2, Figure 1).

Discussion
This study aimed to compare the effectiveness of IT
feedback versus ET feedback within the context of a SBL

program. The primary objective was to train obstetrics
and gynecology residents in the management of PPH.

Generally, the results suggested no significant difference
between the two methods. However, a slight improvement
in knowledge was observed in the 2" year IT group, as
well as a minor improvement in performance in both IT
and ET 3" year residents.

Feedback is described as a dynamic process, in which
both learners and clinical supervisors are involved so
that the students can be informed about the quality of
their performance and its negative and positive aspects.
Research shows that the students may benefit from
proper feedback emphasizing their necessities, to identify
their strengths and weaknesses.”® Numerous research
studies have appraised the impact of feedback in medical
education. Yet, the literature seems to lack clinical trials to
compare the effect of various types of feedback. Various
categorizations have been suggested to date for feedback,
including formal and informal, negative, and positive, IT
and ET, directive and facilitative, and so on. Chawes and
Johannesen? compared two types of feedback described
as summative and formative. Formative feedback is

Table 1. Comparison of demographic features and primary and secondary levels of knowledge and performance between study groups

IT Group ET group P value
Age (years) 32.4+33 34.7+4.9 0.175
Marital status
Single 6 (31.6%) 2(11.8%)

0.236

Married 13 (68.4%) 15 (88.2%)
The gap between being a general practitioner and residency (year) 6.3+3.3 7.8+3.3 0.107
Score of the residency entrance exam (of 600) 346.1+13.9 353.1+11.0 0.186
Primary knowledge (points) 29+2.0 3.0+1.3 0.573
Primary performance (points) 15.6£5.7 15.9+4.1 0.925
Secondary knowledge (points) 52+2.7 6.5+2.1 0.232
Secondary performance (points) 28.1+8.6 31.7+5.7 0.196

Data represented as mean +standard deviation or frequency (percentage).

Table 2. Comparison of primary and secondary knowledge and performance amongst residents based on year of residency

Domain Group Assessment 2" Residency year 34 Residency year 4" Residency year
Primary 2.5+1.0 2.3+0.5 3.8+1.5
ET group Secondary 5222 5917 7.9+2.0
P value 0.49 0.21 0.51
Knowledge
Primary 2.0+1.4 3.6+2.8 3.0+1.08
IT group Secondary 4.1+2.4 4.6+2.7 6.3+2.7
P value 0.04 0.26 0.52
Primary 15.8+1.7 14.0£3.9 17.6+4.8
ET group Secondary 27.0+4.9 33.6+£2.6 32.7+7.0
P value 0.76 0.06 0.79
Performance
Primary 17.4+2.4 17.6+3.3 13.1+7.7
IT group Secondary 30.0+7.3 25.1+10.6 29.1+8.1
P value 0.74 0.07 0.78

Data represented as mean +standard deviation and compared with paired sample t-test.
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Figure 1. Knowledge and performance change in each group (IT: in-task feedback; ET: end-task feedback). Primary and secondary assessments are shown in green

and blue color, respectively. Error bars=1 SE

ongoing, and it is given during educational courses,
while summative feedback is usually given at the end of
a career, as if the trainer sums up what the trainees have
learned. It seems that the meaning of formative feedback
is so close to IT feedback, while summative feedback is
defined likewise the ET feedback in our study. However,
they do not exactly share the same meaning. IT and ET
classification refers to a single task while formative and
summative are usually used to assess a career. Lean et al*
conducted a study to compare both long-term and short-
term retention of information in following SBL programs
associated with either IT feedback or ET feedback; their
results suggested that ET feedback provides significantly
better promotion of both long-term and short-term
retention for medical students. Jug et al* reviewed the

importance of feedback in medical education. They
described the barriers to giving and receiving feedback.
As they suggested, receiving feedback is as important as
giving it. The trainees should try to enhance their listening
skills and decision-making. They should be aware that not
only does not negative feedback humiliate them at all, but
also helps them identify their weak points so that they can
plan to find an appropriate solution.

In the study conducted by Roberts et al** in 2017, the
effect of per-assessment during a collaborative activity
was evaluated. According to their results, although peer
feedback is likely to improve their decision-making skill,
it may cause an interruption in assessing the individuals
in the team. Hence, supervisors should not decide about
students’ scores by looking at their response to feedback
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during the performance in the team. Lerchenfeldt et al®
in 2019, introduced some limitations and advantages of
giving peer feedback. Their results suggested that peer
feedback is usually followed by positive outcomes. On
the other hand, inappropriate feedback can be disruptive,
because it makes the class environment undesirable.
Such an environment may result in an increased level of
stress in association with reduced quality of interpersonal
communication. Suhoyo et al*® conducted a study to
compare the effectiveness of group feedback versus
individual feedback in medical education. They asked
215 medical students to fill out a survey, emphasizing
the characteristics and outcomes of whether individual
feedback or group feedback received in 2 weeks. Their
results showed that group feedback usually cause the
development of students’ performance, while individual
feedback more often insist on correcting the performance
deficiencies. Their results also demonstrated that group
feedback more often leads to making plans of action than
individual feedback does. The conclusion may be related
to the desire of the whole team to achieve their goals. That
they only focused on students’ perceptions instead of
learning outcomes seems to be a limitation of their study.

In 2020 a group of researchers from 17 medical faculties
in Germany, Switzerland, and the Netherlands came
together and held a workshop, discussing the feedback-
giving strategies in medical education. The results of their
discussion suggested that feedback given focusing on the
process and performance during the task is as important
as the feedback given on the results at the end of the
process; moreover, appropriate feedback can enhance the
student-teacher relationship. Their findings are in line
with ours.”” Mueller et al*® assessed the differences between
the feedback that male and female emergency medicine
residents received from their attending physicians. Their
results suggested a significant gender bias in medical
education.

The results of our supplementary analysis by repeated
measure test suggested that the performance improvement
through the SBL method is more considerable in the
third-year residents. It may result from the extraordinary
desire to improve performance in this group compared
to the 2nd year residents who still lack enough theory
information, thereby not being capable of using the
insufficient knowledge to enhance their performance. On
the other hand, 4th year residents have already reached
their needed level of knowledge and performance;
therefore, they are not motivated for promotion. Hence,
it is recommended that further studies be done using a
study population emphasizing this group so that more
valuable results will be achieved, using fewer financial and
human resources.

A notable strength of our study was that all of our study
groups were under the observation of the same trainer.
Moreover, the students were assessed in different groups

according to their residency year, therefore the level
of their knowledge in each group seemed to be equal
Another strength of our study was our focus on the
documented learning outcomes instead of the personal
notions. Additionally, the performance in our study
was rated through a formative OSCE. According to the
literature, not only the OSCE is considered a reliable tool
to evaluate learners" capabilities, but also it is associated
with positive outcomes. For example, Luo et al® in 2022,
demonstrated that a formative OSCE with immediate
feedback can significantly improve surgical clerks’ self-
confidence as well as their clinical competence concerning
several educational and psychiatric goals.

The main limitation of our study was the conditions
associated with the COVID-19 pandemic, which caused
some limitations in holding more qualified collaborative
programs with a larger study population. In addition,
only female residents participated in our study; it is
recommended that the same process be performed in the
future using a larger study population in different majors
consisting of both male and female students.

Conclusion

The evidence suggests that the learning outcomes of
an educational program using the SBL method do not
significantly differ among students who received either IT
or ET feedback. Furthermore, SBL appears to be one of the
most preferred methods for enhancing the performance
level of medical students.
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