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Background & Obijective: Reflective learning is one of the most important learning models
because it is based on the student's own experiences and is based on self-directed learning. This
study aimed to investigate the effectiveness of reflective learning on scrub and circular skills in
operating room students at the Iran University of Medical Sciences.

Material & Methods: The current research is a quasi-experimental pretest-posttest control
group design. The research population consisted of 60 students in the 3rd and 5th semesters of
their bachelor's degree in the operating room who were randomly assigned to two training
groups: one that used the reflective learning approach and the other that used the conventional
university method. The skills of the correct principles of scrub and circular were measured in
both groups before and one week after the intervention using an objective structured clinical
test (three stations). The research instrument was a researcher-made questionnaire that was valid
and reliable. The data were analyzed by SPSS version 22.

Results: The two intervention and control groups were homogeneous and similar in terms of
demographic characteristics (p > 0.05). The intervention group (reflective learning)
demonstrated a significantly higher mean score in scrub and circular skills compared to the
control group (traditional learning) (p < 0.05).

Conclusion: The results of the present study showed that the reflective learning teaching
method has been able to significantly improve post-test scores. So that, with a structured and
coherent guide for reflection, students can move beyond the description process to deeper levels
of reflection and, thus, learning.

Keywords: reflective learning, reflection, lecture, operating room students

Introduction

One of the most important aspects of each person's
existence in the modern world is education and learning.
The quantity and quality of education have a significant
impact on how a person's future is shaped (1). One of the
variables related to learning is the learning style, which
is known as one of the factors affecting the academic
progress of students (2). Learning styles are cognitive,
emotional, and physiological characteristics that indicate
how to understand, act, and respond to the learning
environment in a relatively constant manner (3).
Learning approaches are very important in the education

of the medical sciences because the main mission of
teaching these disciplines is to train capable people who
can improve the health of society. In many medical
science centers in Iran, the lecture is the most common
method of information transfer, which may not cover all
aspects of education related to students' learning patterns
(4).

Medical and paramedical fields, which are among the
fields where education is based on theoretical and
practical learning, come together. Therefore, having a
correct and supportive educational approach can increase
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the level of students' learning (5). Clinical education is
the most important and first source of learning and
shaping the professional identity of medical students (6).
Clinical education is a process in which the student
gradually acquires skills by being at the patient's bedside
and prepares to solve the patient's problem by using the
acquired experiences and logical arguments. Students are
therefore given invaluable opportunity to put principles
they have learnt into practice through their interactions
with the instructor and the surroundings. It transforms
theoretical knowledge into a variety of mental and
psychomotor skills required for patient care (7).
Therefore, preparing students to take on different roles in
the fields of healthcare services is one of the most
important activities and goals of paramedical and
medical faculties (8).

Studies on clinical training carried out in Iran indicate
that this type of training lacks the necessary effectiveness
(9, 10). Thus, knowledge of innovative pedagogical
approaches is crucial to meeting the curriculum's goals
as best as possible, especially in the medical sciences
(11). Therefore, teachers need to use new teaching styles
in clinical settings in order to use creative teaching-
learning strategies (12). One of the methods whose effect
has been confirmed in increasing the students' thinking
power is reflective learning (13). In recent years, many
sources and studies have paid attention to the need for
reflective practice in education and supported its
necessity in health professions education (14, 15). The
classroom and clinical settings are not the same for
teaching and learning. They are impacted by a number of
variables, which can make it difficult to make corrections
and draw lessons from bad experiences if they are not
taken into account during the reflection process (16). As
a metacognitive process, reflection takes place prior to,
during, and following events. It encourages a more
thorough comprehension of the subject, improves self-
awareness of one's own talents, and makes it easier to
handle similar situations in the future. This element can
be considered an educational strategy that is based on
self-directed learning and establishes a connection
between the previous experiences of the learners and the
current situation. It causes the integration of their
theoretical learning and clinical practice (17).

Reflective learning occurs when the student and
instructor simultaneously reflect on an educational
experience and think about it (18). Evidence shows that
reflection is a self-discovery process and has a significant
impact on changing thoughts, performance, attitude,
formation, and promoting critical thinking during

clinical education (19, 20). Tashiro, citing Tamura, states
that conceptually, reflection is a systemic cognitive
process rooted in Dewey's educational philosophy. In
reflection, a person deeply understands his experience
through introspection, so he can improve his behavior or
performance (21). The results of the study by Kolman
and Nair colleagues showed that reflection corrects
wrong training or practices that can potentially cause
harm to the patient (22).

One of the most complex work environments in the
health care system is the operating room. This
complexity is revealed in issues related to the patient and
the treatment protocol, as well as the use of high-level
technology in the operating room (23). In this
environment, students are faced with a wide range of
surgical procedures and different clinical skills, which
require them to have sufficient knowledge and skills
during surgery. Students should be able to effectively
combine their theoretical knowledge with the practical
skills required in a variety of clinical situations (24).
Meanwhile, research indicates that a significant
percentage of students still lack the proficiency to carry
out a number of essential tasks under supervision (25).
For this reason, it is necessary to strengthen the necessary
knowledge and skills of nurses in operating room
environments (26). Therefore, the teaching methods in
the clinic need to be changed (10), and clinical teachers
need to use new teaching styles in clinical environments
to use creative teaching-learning strategies (12). Mostly
In clinical training, opportunities for analysis,
interpretation, and reflection are frequently overlooked
in favor of observation and practical labor.

Despite the unique qualities of the operating room, the
sensitive nature of the procedures performed there, and
the need to learn how to play a circular role and
understand scrub principles, no previous research has
looked at the effects of reflective learning on operating
room students. Thus, this study was conducted with the
aim of investigating the effectiveness of reflective
learning on scrub and circular skills at the Iran University
of Medical Sciences.

Material & Methods

Design and setting(s)

The current study employed a quasi-experimental
pretest-posttest control group design (n = 40) to examine
the impact of reflective learning-based training on the
development of scrubbing and circular skills in operating
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room students at Iran University of Medical Sciences
from 2021 to 2022.

Participants and sampling

The study population included students in the 3rd and 5th
semesters of the operating room course. The sample size
was calculated using Formula 1 with a 95% confidence
interval and a statistical power of 0.80. In this formula,
the average and standard deviation parameters from the
study conducted by Heidari and colleagues in 2023 (27)
were used. Considering the probability of a 20% dropout
rate and the possibility of outlier data, 30 people were
considered for each group and randomly assigned to the
test (30 people) and control (30 people) groups.

Formula 1.

r 4

20%(z5 + zﬂ);
——

The participants were allocated to two groups using the
random allocation method through Excel software: one
group received reflective learning (30 students) while the
other group followed traditional methods (30 students).
The criteria for inclusion in the research were the
students' willingness to participate in the study, and these
students must have passed or were in the process of
passing the theory and internship unit of the scrub and
circular principles course. The exclusion criteria include
the occurrence of unfortunate events during sessions and
exams.

[ Enrollment ]

Assessed for eligibility (n = 60)

Excluded (n = 0)
»  Not meeting inclusion criteria (n = 0)

A 4

»  Declined to participate (n = 0)
»  Other reasons (n = 0)

Randomized (n = 60)

Y

\ 4

Allocated to intervention (n = 30)

[ Allocation ]

\ 4

Allocated to control (n = 30)

A 4 l
Lost to follow-up (give reasons) (n = 0) [ Follow-Up ] Lost to follow-up (give reasons) (n = 0)
v v
Analysed (n = 30) [ Analysis ] AnaIySEd (n = 30)

Figure 1. CONSORT flowchart of the study

Tools/Instruments
The title of the educational content included the skills of
correct principles of scrubbing, positioning skills, and

suturing skills in the same ways that were taught in both
groups. The tool used in this research was the objective
structured test observation checklist related to the
principles of scrubbing, positioning skills, and suturing
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skills. Checklist questions were designed based on the
blueprint, reading sources, and books, as well as
consultation with operating room experts. The checklist
consisted of 88 questions, with each question providing
two choices: yes and no. The Position Station, which is
divided into three parts (supine, lateral, and prone),
consists of 23 questions, each with a corresponding score
of 23. The typical Scrub Station comprised of 10
questions, resulting in a total score of 10. The Gun-
Wearing Station, consisting of 10 questions, also had a
score of 10. The Glove-Wearing Station consisted of 15
questions, resulting in a total score of 15. The Stitching
Station was divided into three sections: simple stitch, far
and near stitch, and new county stitch. Each section
consisted of 10 questions, resulting in a total of 30
questions. The cumulative score for all sections
combined was 30.

To validate the checklist, content validity was used, and
the questions were given to ten faculty members of the
operating room field, and their comments were applied
as changes to the checklist. In this study, the internal
correlation method (Cronbach's alpha) was used to
measure the reliability of the checklist. Cronbach's alpha
was calculated for the sub-fields of positioning skill,
scrub principle skill, and suturing skill, respectively,
0.76, 0.85, and 0.87, and for the entire checklist, 0.91.
This study was carried out in three phases. The first phase
of the research was before the intervention, and in this
phase, the pre-test was conducted using an objective
structured clinical test of scrub principles and circular
skills in the clinical skills center of the faculty for a
period of 25 minutes.

The second phase of the study was the implementation
of the intervention. The training was done in two groups
the day after the pre-test, and first, the training was done
in the control group (lecture method). In this group, the
educational content related to scrub and circular skills
(28-29) was presented for eight hours (four two-hour
sessions during two weeks). The educational content
presented in the first and second sessions was taught
theoretically in the form of lectures and PowerPoint, and
the second two sessions were taught practically in the
clinical skills center. After the completion of training in
the traditional group, the educational content for the
intervention group with an approach based on reflective
learning was carried out by the researcher in the same
way as in the first group (two theoretical sessions in the
form of lectures, PowerPoint, and two practical sessions
over two weeks). In the intervention group, at the
beginning of the first session, the researcher gave

explanations about reflective learning. Thus, reflective
learning includes experience writing, summarizing, and
seeking feedback. The reflection in the present study was
reflection on action, according to which the researcher
asked the students to write their clinical and classroom
experience after each teaching session from the
educational content (writing experience) and within 24
hours to share their reflections through sending an email
to the professor. To determine the strengths and
weaknesses, the professor also provided feedback on the
reflections within 24 hours, which resulted in meaningful
and deep learning and a way to improve performance.
Also, the researcher asked the students to share their
clinical experiences to improve the teaching-learning
process with the teacher and other students in the class,
and the role of the teacher was as a guide.

The third phase of this research was after the
intervention. In this way, one week after the intervention,
the post-test, like the pre-test, was conducted using the
Objective Structured Clinical Test (OSCE) of the
students of both groups in the Skill Lab of the faculty.
This test included five stations, and the topics of the
stations were determined based on the educational
content mentioned about the principles of scrubs and
circulars in the operating room field. In this way, the
topics of station number one: principles of hand scrub,
station number two: wearing a gown, station number
three: wearing gloves, station number four: positioning,
and station number five: stitching were defined. The
entire structured clinical test was 25 minutes, and five
minutes were considered for each test station.

An objectively structured test observation checklist was
used in this study to evaluate skills linked to the correct
principles of scrubbing, positioning, and stitching. Based
on a template created for these specific domains, a set of
20 questions was created. The questions were submitted
to eight members of the operating room board for face
and content validity assessments to assure legitimacy.
The questions were approved after integrating their
comments. The Cronbach's alpha method was used to
determine the checklist's reliability, yielding a computed
value of 0.81.

To increase the internal and external validity of the
research, measures were taken by the researchers,
including: random allocation of samples, compliance
with study protocols, strictness in managing variables,
identifying disturbing variables and keeping them away,
not sensitizing samples to intervention, lack of effect
Rosenthal, and reducing the effect of disturbing and
unwanted variables to a minimum.
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Data collection methods

To conduct this research, the researcher first introduced
himself, and after stating the objectives and application
of the results, if the students were willing to participate
in the research and met the conditions for entering the
study, they completed the informed consent form.
Participating students were divided into two groups
based on reflective learning (30 participants) and
traditional speech training (30 participants) based on the
academic semester and using the random allocation
method based on Excel software. For the intervention
group, code one and control group code two were
considered.

Data analysis

Considering that SPSS v.22 software is freely available
to everyone at our university, we also used this software
for data analysis. We used descriptive statistics such as
mean and standard deviation to describe the participants
based on quantitative demographic variables and their
scores on the nominal and ordinal scales before and after
the intervention. We also used frequency and percentage
to describe them based on qualitative variables. We also
used inferential statistics to compare the homogeneity of
the two groups based on demographic variables and
scrub and circular skills before the intervention and to
compare the participants with each other after the
intervention. It should be noted that in order to use these
statistical tests, the Kolmogorov-Smirnov test was used
to measure the compliance of quantitative data with a
normal distribution. The assumption of homogeneity of
variances (post-test) was checked with Levene's test, and
this assumption was also confirmed in the post-test stage
(p < 0.05). In order to check another assumption of this
test, i.e., the homogeneity of the covariance matrix in two
groups, Box's M test was used, which was not
statistically significant, and this means establishing the

assumption of the equality of the covariance matrix.
Since the important presuppositions of covariance
analysis were established, the parametric test of
covariance analysis can be used. We used the
independent t-test to compare the mean of the control
group with the intervention group. We also used the
covariance test to check the influence of the independent

variable on the dependent variable.

Results

This study used a quasi-experimental pretest-posttest
control group design to investigate the impact of
reflective learning-based training on the skills related to
scrubbing and circular concepts among 60 students in the
3rd and 5th semesters of the operating room course. The
participants had a mean age of (Control Groups: 21 +
2.65 & Intervention Groups: 21 = 1.79), with a
correlation coefficient (R) of 0.212 and p-value of 0.716.
Among them, 32 students (53.33%) were male, and 28
(46.66%) were female, with an associated correlation
coefficient (R) of 0.188 and p-value of 0.081.
Additionally, 52 students (86.70%) were single, while 8
(13.30%) were married. No statistically significant
difference was noticed between the two groups in terms
of demographic factors (p = 0.074).

After the end of the training sessions and conducting an
objective structured clinical test, the mean score of scrub
principles and circular skills before and after the
intervention was compared in both groups.

The results of the independent t-test showed that there
was no statistically significant difference between the
mean scores of the pre-test in the three skill areas of
positioning, principles of scrubbing, and suturing in the
operating room between the two control and intervention
groups (p > 0.05). Therefore, the two groups were
identical, homogeneous, or similar in terms of the pre-
test (Table 1).

Table 1. Pre-test comparison of two control and intervention groups in positioning skills, principles of
scrubbing, and suturing skills

Research variables Groups Number Pre’-\;isatn sD Sig.
Positioning skills Imif\?et;?i'on 38 ﬂgg ;iz t=1852, p=0.083
Principles of scrubbing Int(éro\?etr:ct)ilon 38 gig igg t=1.623, p = 0.264
e —

Note: p-value less than 0.05 was considered significant.

Abbreviations: SD, standard deviation; Sig, significance; t, t-test; p, probability-value.
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As shown in Table 2, results of the analysis of covariance
suggest a significant difference in the mean scores of the
post-test for positioning skills between the two groups.
The control groups exhibited a mean score of 14.03 +

2.42, while the intervention group demonstrated a mean
score of 20.03 * 2.86.

Table 2. The results of the ANOVA single-variable covariance analysis of positioning skills in operating room

students in two control and intervention groups

Sum of Degrees of = Average of level of Eta? Test
squares freedom squares significance power
Homogeneity of the 386.976 2 41357 193.488 0.001 0.592 1.000
regression slope
Pre-test effect 19.520 1 5.505 19.520 0.022 0.088 0.636
Intergroup 418.357 1 117.985 418.357 0.001 0.674 1.000
Error 202.114 57 3.546
Total 653.650 59

Note: p-value less than 0.05 was considered significant.
Abbreviations: F, F test.

Also, the results of the analysis of covariance in the
comparison of the basic skills of scrubbing and suturing
skills showed that there is a statistically significant

increase between the mean scores of these skills
compared to before the intervention (Table 3, Table 4).

Table 3. Results of univariate covariance analysis of the skills of scrub principles in operating
room students in two control and intervention groups

Sum of Degrees of Average of level of Eta? Test
squares freedom squares significance power
Homogeneity of the regression slope 79.707 2 22.283 39.853 0.001 0.439 1.000
Pre-test effect 4.579 1 3.573 4.579 0.064 0.059 0.460
Intergroup 106.554 1 83.138 106.554 0.001 0.593 1.000
Error 73.054 57 1.282
Total 181.650 59

Note: p-value less than 0.05 was considered significant.
Abbreviations: F, F test.

Table 4. The results of the univariate covariance analysis of suturing skills in operating room students in two
control and intervention groups

Sumof  Degrees of Average of Level of 2 Test
F test L Eta’

squares freedom squares significance power
Homogeneity of the regression slope 660.344 2 114.344 330.172 0.001 0.800 1.000
Pre-test effect 1.680 1 0.611 1.680 0.437 0.011 0.120
Intergroup 644.889 1 234.750 644.889 0.001 0.805 1.000
Error 156.587 57 2.747
Total 824.933 59

Note: p-value less than 0.05 was considered significant.
Abbreviations: F, F test.

Discussion

The present study aimed to investigate the effect of
reflective learning-based training on scrub and circular
skills in operating room students at the Iran University of
Medical Sciences. The results of the present study
showed that there was no statistical difference between
the average score of the pre-test of scrub principles and
circular skills before the intervention in the two groups.
Also, a statistically significant difference was observed
between the average scores of both groups one week after
the intervention, and this increase in average scores in
the reflective learning group had a greater increase than
in the traditional teaching group, which proves that the

reflective learning method has been able to significantly
improve post-test scores. So, the difference between the
mean before and after was observed in the reflective
learning method group compared to the traditional
method. Despite the fact that reflection is considered a
basic learning process and the positive results of
reflective practice can affect personal and professional
development, improving the quality of care (29), it has
been neglected in clinical education (30). In line with the
results of the present study, Bjerkvi's research in 2019
showed that reflective writing is a tool for students'
professional learning and increases their reasoning skills
and awareness in clinical situations (31). Therefore, the
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use of training based on reflective learning has had a
greater effect on positioning skills among operating
room students than in the control group. And it has
increased the skill of positioning in operating room
students. Also, the identified findings of Barbagallo and
Bagheri's review studies indicate that reflecting practice
is considered a key skill to bridge the gap between theory
and practical experiences (32, 33). This argument was
supported in a study by Persson et al. (2015), which
showed that reflection “on practice” is an important post-
clinical situation to ensure that students understand and
record what happened and how it might have been done
differently. The authors also state that the more the
process is implemented, the more the reflection changes
from simple descriptions of content and scenarios to
assessments and actual reflective practice (34).

The reflection employed in this study, characterized as
reflection on action, and the findings indicate that the use
of education based on reflective learning has created a
deeper understanding of the subject, increased self-
awareness, and promoted the learning of scrub and
circular skills. In his research, Donald Shun proposed the
two concepts of reflection in action and reflection on
action. Based on Shun's thoughts, the purpose of
reflecting on the learning process is to create meaningful
and deep learning. In explaining this finding, we can
conclude that reflection is a metacognitive process that
occurs before, during, or after situations, and its purpose
is to increase the learners' understanding of themselves
and the situation so that they act more consciously in a
similar situation in the future (17). The results of
Coleman's study in 2017, which was conducted on
nursing students, similar to the present study, showed
that reflection corrects wrong training or practices that
can potentially cause harm to the patient. Writing
reflection is one of the essentials of the learning activity,
which can make students aware of and evaluate their
situation, identify educational problems and learning
opportunities, and determine the strengths and
weaknesses of the student and even the educational
system (22).

As in this study, providing teacher feedback was used as
a necessity to achieve learning; this importance was also
raised by Williams in such a way that ensuring the
correct guidance of students through the thinking process
is supported. To develop such a skill in reflection, not
only training and written structure are emphasized, but
also the ability to discuss the process and provide
feedback is necessary (35). On the other hand, the
findings of Bagheri's study, which aimed at investigating

the impact of reflective learning based on clinical
scenarios on the moral sensitivity of nursing students, did
not show a significant difference between before and
after the intervention, which is not consistent with the
results of the present study. The reason for this difference
is that the use of such new approaches, especially
considering different cultural pedagogies, can include
more complex dimensions to be effective. Also,
educators need formal training to facilitate reflective
learning activities (36). Also, the results of various
studies showed that training in the rethinking method has
a significant effect on knowledge, skills, attitudes, and
professional performance in different nursing, medical,
dental, and operating room groups (37-42).

Considering the type of study (quasi-experimental), we
had some limitations, including a small sample size and
a lack of generalizability of the results. The current study
was just conducted on the students in the operating room.
Thus, generalizing the findings to other fields of the
medical sciences is somewhat troublesome. Therefore, it
is recommended that reflection, as a main component of
clinical education throughout the practical courses, be
considered among students in the operating room. It is
recommended to use samples with a large volume. And
this intervention should be done in other groups as well.

Conclusion

The findings of the present study reveal that the reflective
learning strategy has successfully led to a significant
increase in post-test scores. A considerable difference in
averages before and after implementation was seen
between the group utilizing the reflective learning
method and the one using the traditional approach.
Notably, this research highlights that students provided
with a well-structured and clear guidance for reflection
can proceed beyond simply descriptive processes,
participating in deeper levels of thought and thereby
creating a more profound learning experience.
Recognizing the significance of emphasizing active and
student-centered learning methods, and acknowledging
the necessity for learners to actively participate in the
educational process to acquire professional abilities and
competences, as well as to foster a positive learning
environment, the incorporation of structured reflection
opportunities in clinical education is strongly
recommended. Emphasizing care, strengthening critical
thinking, connecting theory and practice, and promoting
self-regulation mechanisms through reflective courses
underline the necessity of adding reflection into the
clinical education program.
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