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Abstract

Background Various virtual education methods, in addition to encouraging student-centered learning, positively
impact the development of personal capabilities and improvement of students’ personality growth, especially when
e-learning is combined with traditional education.

Aim The present study is a semi-experimental study that Impact of Blended Teaching on Academic Achievement and
Well-being in Operating Room Students.

Methods This semi-experimental study, conducted over one academic semester, involved pre-test and post-test
assessments with 44 operating room students in two university centers. Participants were selected through a census
method and assigned to control and intervention groups. Data collection tools included the Hermance's Academic
Achievement and Hein's Academic Well-being questionnaires.

Results The results of this study indicated a statistically significant difference in the level of well-being before and
after the intervention, demonstrating a significant improvement in well-being in the Blended Teaching group after
the intervention (P<0.01). Independent t-tests showed no statistically significant difference in the mean score of
academic achievement between the two groups after the intervention.

Conclusion Based on the results of this study, blended teaching led to an increase in academic well-being in
undergraduate students. To improve the level of academic well-being of students, educational policy makers should
consider ways to educate students about new educational approaches. Prioritizing strategies in using educational
methods may enhance academic well-being and leading to positive educational outcomes and fostering qualified
and competent care in the nursing profession. Teaching clinical skills needs repetition, daily practice and continuous
use to be internalized and become a habit. It may be that due to the short period of time and the absence of the first-
semester students in clinical courses and fields, the level of academic achievement of the students did not show any
particular change. It is suggested that more studies be conducted on comparing the use of this method with other
self-centered and active training methods with a larger sample size.
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Background

One of the most important tasks of universities in pro-
moting and improving the health, hygiene, and medi-
cal sectors is the training of skilled and efficient human
resources [1]. Clinical education is a fundamental com-
ponent of medical sciences education, playing a vital role
in increasing and enhancing students’ professional skills
and capabilities [2]. Clinical education environments
are not planned and predictable like theoretical training
environments and consist of psychomotor aspects and
various variables in the field of knowledge and attitude
[3]. Students in this environment must acquire sufficient
skills in addition to acquiring knowledge, but the process
of converting theoretical knowledge into practical knowl-
edge is not simple, because teaching and learning in spe-
cial clinical environments such as the operating room is
more complex and different than other clinical environ-
ments [4, 5] In the operating room environment where
complex health care is required, students face many
problems in applying the theoretical knowledge and skills
that have been taught to them theoretically [6]. In this
regard, adopting innovative methods in clinical educa-
tion is one of the necessities for educational institutions
and universities [7].

Various teaching methods in the clinical education
environment contribute to developing students’ clinical
skills and preparing them for entry into their professional
environment, namely hospitals [8, 9]. During education,
the choice of teaching method plays a crucial role in stu-
dents’ overall learning. Lecture-based teaching has a long
history as a dominant method in educational systems
[10]. In direct teaching or lecturing, the instructor takes a
central role in presenting skills and patterns, and with the
delivery of educational content, the main responsibility
for managing the class lies with them [11]. This method
results in the accumulation of knowledge with limited
retention and does not foster creative individuals with
critical thinking and problem-solving skills facing various
challenges in educational systems [12]. Innovative and
student-centered learning methods have become essen-
tial for educational systems [13].

These methods will promote the flexibility of edu-
cational courses and facilitate interactions, something
not easily achievable in traditional classroom settings
[14]. Students in the operating room technology experi-
ence high levels of stress in clinical education due to the
nature of their discipline, which significantly impacts
their learning and professional performance [15]. Factors
such as instructor, surgeon, operating room personnel,
large number of students, and patients, variety of sur-
geries, work pressure, speed and accuracy in performing
activities and emergency conditions can affect the educa-
tional process in the operating room [16, 17]. The main
goal of any clinical experience is to bring students to the
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highest level of learning [7]. In various studies, one of the
suggested solutions to enhance clinical skills in students,
which has been used in some cases, is the use of blended
teaching methods [18, 19].

As a direct teaching method, blended teaching has
garnered attention in educational patterns over the past
few decades [20-22]. Blended teaching involves combin-
ing two or more teaching approaches [19]. This method
makes online learning resources accessible to students
and integrates instructional techniques with opportu-
nities for online participation [23]. Blended teaching
utilizes various tools, such as web-based technology,
learning portals, video conferences, mobile applications,
and many free websites [20, 24]. Furthermore, in this
context, the quality of education and excellent infrastruc-
tures, such as computers and the adoption of modern
information technology equipment, are currently in high
demand, leading universities to adapt their educational
models using intellectual capital [25, 26].Various studies
suggest that mobile technology, virtual education, and
incorporating videos, animations, visual designs, and text
into cohesive content benefit students’ learning [27-30].

Given students’ inclination to use various virtual learn-
ing methods, applications, posters, and educational
videos, in addition to encouraging student-centered
learning, have a positive impact on improving clinical
skills and competencies and reinforcing theoretical con-
cepts, especially when combining electronic and face-
to-face education. The ultimate goal of any successful
educational system is the success of university students,
which includes gaining appropriate experiences in all
cognitive, emotional, social, behavioral, and biologi-
cal dimensions. Today, due to its flexibility, timeliness,
and continuous effectiveness in learning, blended teach-
ing is the most effective and popular teaching method
educational institutions use [31]. Therefore, it seems
that blended teaching can contribute to student’s aca-
demic achievement and academic well-being by blended
the strengths of electronic and face-to-face teaching
methods.

One of the key indicators in evaluating educational
systems is the students’ academic achievement [32].
Therefore, the effectiveness of an educational system is
determined when the student’s academic achievement
in various courses is satisfactory as the most important
factor in social and individual success [33, 34]. Academic
achievement refers to the general or specialized knowl-
edge or skills students acquire in the course content,
which instructors often assess through various exams
[35]. It indicates the extent to which individuals achieve
goals and acquire mastery over a specific skill with a
focus on educational activities [36, 37]. This concept
plays a crucial role in shaping an individual’s perspective
on life as one of the important outcomes of educational
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performance [38]. According to the meta-analysis study
by Bucker et al, academic achievement is associated
with academic well-being [39]. In general, academic
achievement and well-being serve as central indicators of
positive psychological performance in identifying charac-
teristics of high-performing educational systems [40].

Academic well-being is considered a new and compre-
hensive concept and one of the important indicators in
evaluating educational systems [41]. According to the
Ryff and Keyes (1995) well-being model, academic well-
being includes various dimensions such as independence,
mastery of the environment, personal growth, establish-
ing positive relationships with others, having life goals,
and self-acceptance [42]. Well-being relates to individu-
als’ feelings and thoughts about their lives [43]. In this
regard, universities and higher education institutions
not only play a role in acquiring academic skills by stu-
dents but also provide an environment for individuals to
experience all aspects of social life, including the ability
to connect with others and develop their personalities,
and subsequently contribute to improving academic well-
being [40]. In the educational field, academic well-being
is important as an internal control source, correlated
with high self-esteem, intrinsic motivation, and positive
or negative achievement [44, 45].

While there is increasing evidence that various teach-
ing methods affect academic achievement, learning, aca-
demic satisfaction, and other educational factors [46—50],
However, there is a significant research gap in the effect
of using blended methods in teaching clinical skills in
relation to concepts such as academic achievement and
academic well-being of medical students and especially
operating room students. This gap is very important,
because the provision of correct education improves
the level of knowledge of learners. Fixing this research
gap is very important because nowadays blended teach-
ing is considered the most effective and popular educa-
tional method due to its effectiveness in flexible, timely
and continuous learning. Today, educational systems face
various challenges in academic planning and delivering
educational content. In these circumstances, investigat-
ing the effects, advantages, and disadvantages of employ-
ing innovative teaching methods as an achievement in
the transformation of modern educational systems is
inevitable [51]. Therefore, assessing the effectiveness of
education on student’s academic achievement, as the fun-
damental executive policy for achieving educational goals
and learners’ growth, is essential. It is evident that adopt-
ing new teaching and learning methods is contingent
upon a fundamental approach to educational research,
and today, educational systems cannot be considered
independent of research. Since new teaching methods
need to be examined in various cultural, educational,
and clinical contexts, conducting education research is
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deemed necessary. Proper education improves learners’
knowledge; subsequently, educating and training quali-
fied and competent human resources through innova-
tive and combined teaching methods prepares students
to take on their real responsibilities in improving com-
munity health and enhancing the educational system.
For this reason, the main goal of this research is to take
a positive step towards advancing the objectives of the
educational system by examining the Impact of Blended
Teaching on Academic Achievement and Well-being in
Operating Room Students.

Materials and methods

Design of the study

The present research is a quasi-experimental interven-
tion study with two groups, control and intervention,
involving both pre-test and two post-tests.

Participants

The research environment was the schools offering
undergraduate programs (bachelor’s) in the operat-
ing room at Shiraz University of Medical Sciences. The
research population included all students admitted in
2022 who met the following criteria: being enrolled in the
operating room major, having completed a maximum of
two terms of previous studies, having taken the principles
and techniques of Scrubbing and Circular course, hav-
ing selected the course unit, and expressing a willingness
to participate in the study. Exclusion criteria included
absenteeism during the study, transferring to other uni-
versities, conditional status, and academic regression.

Sampling
In this study, a total of 44 students accepted in the field
of operating room for the entry of September 2022 par-
ticipated. Since the number of bachelor’s degree students
of operating room technology in most universities of the
country is 20-30 in each entry, therefore, to avoid reduc-
ing the sample size, students from two faculties of Shiraz
and Estahban were included in this study. At first, stu-
dents of one university were selected as the intervention
group and students of another university as the control
group based on a simple random draw. In the follow-
ing, students were allocated to intervention and control
groups in a non-random manner and based on the atten-
dance and absence list of the university where they stud-
ied. In this way, students who met the entry criteria were
placed in two control groups (22 people) and interven-
tion groups (22 people). The curriculum and educational
content offered officially are the same in both colleges.
The process of randomizing student allocation based
on universities serves as a methodological safeguard in
educational research [52]. By employing randomization,
researchers can mitigate selection bias and ensure that
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the sample is representative of the larger population of
students across various institutions [53]. This approach
is crucial when assessing educational interventions or
outcomes that may be influenced by institutional charac-
teristics such as teaching quality, resources available, and
student demographics. The quality of evidence regarding
the effectiveness of randomization in education stems
from numerous studies indicating that randomized
designs yield more reliable results than observational
studies due to their ability to control for confounding fac-
tors effectively [54]. This method ensures that differences
in performance can be attributed more confidently to the
educational interventions being tested rather than pre-
existing differences among students.

Implementation method of the study

In the Iranian educational system, the Operating Room
major is an independent field of study. In their first aca-
demic term, students in this major choose the “Scrubbing
and Circulating Skills” course, comprising two theoreti-
cal units and one practical unit. The practical part is con-
ducted in the Clinical Skills Center.

The Clinical Skills Center, located in both faculties,
offers similar equipment and facilities for practical train-
ing. The course is uniformly taught by professors across
both faculties, ensuring consistency in the educational
experience.

At the beginning of the semester, before any instruc-
tional interventions, a pre-test was administered to both
groups of students. Each group received a set of ques-
tionnaires along with an informed consent form. The
form outlined the research project’s objectives, assured
the confidentiality of information, emphasized anonym-
ity, and clarified the option to withdraw without affecting
educational programs or relationships with instructors.

Throughout the sampling process, researchers, by
explaining the research objectives and conducting mul-
tiple follow-ups, endeavored to enhance students’ will-
ingness and collaboration in participating in the study.
Subsequently, the educational content aimed at acquiring
the necessary knowledge, awareness, and skills related to
the duties of a scrub and circulating individual in various
surgical procedures was delivered through 26 sessions.
These comprised 20 theoretical sessions using a lecture-
based method and six practical sessions lasting 2 h each,
conducted in a practice room.

In the blended learning group, 18 virtual sessions were
conducted, consisting of two theory sessions using a lec-
ture-based method and six practical sessions at the Clini-
cal Skills Center. The educational content covered various
aspects, including familiarity with the department and
surgical environment, patient admission in the operating
room, understanding the surgical team’s responsibilities,
principles of counting in the operating room, knowledge
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of operating room attire and personal protective equip-
ment, care for pathological specimens, hemostasis meth-
ods, wound closure techniques in surgery, principles of
prepping and preparing the patient’s skin before surgery,
principles of draping, and how to scrub hands before sur-
gery and donning gowns and gloves.

The theoretical content presented in the lectures was
practically taught to the students at the Clinical Skills
Center. After obtaining their consent, a local social net-
working application was installed on the students’ mobile
phones to deliver the educational content through the
created group, allowing the dissemination of texts,
instructional videos, and posters related to skill training
and operational principles in virtual (via social networks)
and physical (in-class instructional video playback)
formats.

At the end of each educational session, the control and
intervention groups underwent immediate post-tests
by completing questionnaires. Finally, a second post-
test was administered to both groups one week after the
intervention. It’s worth mentioning that electronic con-
tent was also provided to the control group at the end of
the study to uphold ethical codes.

Data collection instruments

The data collection tools encompassed three key ques-
tionnaires: Demographic Information Questionnaire,
Hermance’s Academic Achievement Questionnaire, and
Heinz’s Academic Well-being Questionnaire. The ques-
tionnaires used are exactly the same English question-
naires that have been re-measured to ensure validity and
reliability for students.

The sociodemographic and educational variables,
including age, gender, academic term, place of residence,
and interest level in the field of study, along with the fol-
lowing variables, were investigated.

Data collection tools

Academic achievement questionnaire

The Hermanse Academic Achievement Questionnaire
was utilized in this study to assess academic achieve-
ment. Hermanse (1970) reported correlation coefficients
of each item with achievement motivation ranging from
30 to 57%. The reliability of the questionnaire was deter-
mined using Cronbach’s alpha as 0.84 [55]. This scale was
reduced to 39 items in Iran by Homan and Asgari (1379)
based on the reliability coefficient [56]. Each option is
scored based on the intensity of academic achievement
motivation, ranging from high to low or low to high.
Responses are rated on a 4-point Likert scale (A [4] — B
[3] = C [2] = D [1]). Higher scores indicate higher moti-
vation for academic achievement, while lower scores
suggest lower motivation. The score range is from 29 to
116, reflecting the spectrum of motivational changes.
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The scale’s homogeneity coefficient was 0.803 in a study
by Hooman and Asgari (2000) on 1,073 students. Factor
analysis identified seven factors (perseverance, self-con-
fidence, time perception, opportunity-seeking, diligence,
competence criteria in choosing friends, high aspiration
level, and future orientation) with a factor loading of at
least 0.3 [56]. Additionally, ShahbaniFar et al. calculated
the reliability of this questionnaire using Cronbach’s
alpha as 0.86 [57]. In the present study, the reliability of
the academic achievement scale was confirmed with a
Cronbach’s alpha coefficient of 0.81.

Academic well-being questionnaire

The Heinz Academic Well-being Questionnaire, designed
and developed by Heinz in 1993 [58], was employed in
this study to measure the academic well-being of stu-
dents. This single-factor scale consists of 102 questions,
utilizing a four-point Likert scale (completely agree,
agree, disagree, strongly disagree) to assess academic
well-being. Higher scores indicate higher levels of well-
being, ranging between 102 and 408.

Due to the absence of validity and reliability informa-
tion for the Academic Well-being Questionnaire, the
questionnaire underwent a psychometric evaluation by
the researchers before being used in this study.

Reliability and validity of academic well-being questionnaire
In this phase of the study, the content validity of the ques-
tionnaire was assessed through expert judgment [59].
They presented the questionnaire to 15 faculty members
specializing in operating room and psychometricians to
determine its qualitative face validity. The experts exam-
ined factors such as the difficulty level, appropriateness,
and ambiguity of the questionnaire items. After refin-
ing the items and determining the importance of each
one, the researchers employed a quantitative impact

Table 1 Comparison of participants’demographic
characteristics in two groups

Variable Casegroup Control Total P
(n=22) group
(n=22)
Gender'N(%)
Male 13(59.1) 17(77.3) 30(68.2) 0.195
Female 9(40.9) 5(22.7) 14(31.8)
Marital Status’ N(%)
Married 1(4.5) 1(4.5) 2(4.5)
Residence” N(9%)
with family 17(77.3) 20(90.9) 37(84.1) 0412
Dorm 5(22.7) 209.1) 7(15.9)
Interest” N(%)
Yes 20(90.9) 21(95.5) 41(93.2) 1
No 2(9.) 1(4.5) 3(6.8)
Age™ 19954156 20954266 2045+221 138

"Pearson Chi-square test, "Exact Fisher Test, "“Independent Sample Test

Page 5 of 11

item analysis [60, 61]. For the qualitative content valid-
ity assessment, the 15 experts provided feedback on
the questionnaire’s adherence to grammar rules, use
of appropriate terminology, and proper placement of
phrases.

To quantitatively assess the content validity, the
researchers used the Content Validity Ratio (CVR) and
the Content Validity Index (CVI). The CVR was deter-
mined by asking the 15 specialists to review the items
based on a three-part spectrum (essential, useful but not
essential, not necessary). Items with a CVR value above
0.62 were considered significant and were retained [62].

The CVI was examined based on Waltz and Basel’s
content validity index [61]. The researchers provided the
questionnaire to the 15 specialists and asked them to
assess each item’s relevance, clarity, simplicity, and speci-
ficity using a four-part Likert scale [63]. Items with a CVI
score of 0.79 or higher were accepted [64].

After the content validity assessment, the research
team removed 15 items from the questionnaire due to
their CVR values being less than 0.62. The final ques-
tionnaire was approved with 87 items, and its reliability
was assessed with a Cronbach’s alpha coefficient of 0.86.
Overall, the researchers utilized both qualitative and
quantitative methods to thoroughly assess the content
validity of the questionnaire, ensuring its appropriateness
and reliability for use in the study.

Data Analysis

The collected data were analyzed using the SPSS soft-
ware, and statistical significance was determined at
P<0.05 through descriptive and inferential statistics. The
Shapiro-Wilk test was employed to assess the normality
of the data. Considering the normal distribution, inde-
pendent t-test and Chi-square test were used to compare
the two groups regarding demographic data.

Repeated Measures Analysis of Variance (ANOVA) was
used to analyze the mean scores of academic well-being
and academic achievement in the two groups at three
different time points. Post hoc comparisons were per-
formed using the Bonferroni post hoc test.

Results

Table 1 provides the demographic characteristics of the
study population. Based on the table descriptions, it can
be observed that most individuals are male (30 individu-
als, 68.2%), and the remaining are female. Furthermore,
most individuals are single and live with their families,
with approximately all individuals (41 individuals, 93.2%)
expressing an interest in their field of study. The two
groups did not exhibit significant differences in terms of
demographic characteristics, residence, and interest in
the major (p>0.05) [Table 1].



Gheysari et al. BMC Nursing (2024) 23:697

Page 6 of 11

Table 2 Comparison of Well-being Mean scores within and between two groups

Time Control Case Statistical Mean Difference  Std. Error Difference  95% Cl Of The
group group Test Difference
Mean(SD) Mean(SD) t p Lower Upper

Before the intervention 223.32(13.86) 22327(1169 337 0.2 1304 3.86 524 20.85

Immediately after the intervention  233.14(19.20)  236.14(1644) 0.19 001 1.00 539 -9.87 11.87

A week after the intervention 245.18(18.11) 23645(16.89) 1.65 001 873 528 -1.93 19.38

Repeated measures ANOVA

F 297 6.21

P 0.06 0.004

*Cl: Confidence Interval, t: value Statistic for independent sample test, F: value Statistic for Repeated measures ANOVA

Table 3 Paired comparison of Well-being Mean scores at
different time periods using Bonferroni follow-up test in two
groups

Groups Time
Before and imme- Before and aweek immedi-
diately after( p) after p ately and a
week after p
Control 2.182(1.000) -8.864(0.104) -11.045(0.137)
Case -9.864(0.061) -13.182"0.015) -3.318(1.000)

Table 2 compares academic well-being within and
between the two groups at three different time points.
The t-test indicates that before the intervention, there
was no statistically significant difference in academic
well-being between the two groups (P<0.06 and P<0.2).
The Repeated Measures Analysis of Variance (ANOVA)
immediately and one week after the intervention shows
a statistically significant difference in the mean scores of
academic well-being between the intervention and con-
trol groups, with the intervention group having higher
mean scores (P<0.01). The within-group comparison
also reveals that the intervention group had significantly
higher mean scores of academic well-being (P<0.004).
Table 2 presents a comparison within and between
the two groups before, after, and one week after the
intervention.

The Bonferroni test was employed for pairwise com-
parisons across the three stages. However, due to the
lack of significance in well-being means within the con-
trol group, there is no necessity to explore pairwise com-
parisons of the time points in that group. The pairwise

comparisons of time points within the control group
did not vyield statistically significant results, indicating
that the well-being level in the control group remained
relatively stable over time. A statistically significant com-
parison was observed in the intervention group between
pre-intervention and post-intervention, signifying a
notable improvement in well-being after the intervention
(P<0.015). Notably, the well-being level in the interven-
tion group exhibited a significant increase one week after
compared to pre-intervention. In contrast, in all other
pairwise comparisons, no significant differences were
observed between the two time periods [Table 3].

Furthermore, the independent t-test indicated that the
mean score for academic achievement did not exhibit a
significant difference between the two groups before,
immediately, and a week after the intervention (P=0.976,
P=0.914, and P=0.257). Additionally, repeated measures
of ANOVA were employed separately in each group to
assess the mean score of academic achievement among
the subjects before, immediately, and a week after the
intervention. According to the results of this test, the dif-
ference in the mean scores across the three stages was
not statistically significant [Table 4].

In both groups, there is no significant difference in the
pattern of academic achievement mean scores across the
three-time points. As a result, there is no necessity for
pairwise comparisons.

Table 4 Comparison of Academic Achievement Mean scores at different time periods in two groups

Time Control Case Statistical ~ Mean Difference Std. Error Difference  95% Cl Of The
group group Test Difference
Mean(SD) Mean(SD) t p Lower Upper

Before the intervention 125.73(11.76)  125.64(7.25) 003 0976 0.09 2.94 -5.89 6.07

Immediately after the intervention  123.77(1230)  124.14(9.65)  -0.11 0914 -0.36 333 -7.09 6.36

A week after the intervention 119.86(15.14)  124.45(11.06) -1.15 0.257 -459 3.99 -12.66 347

Repeated measures ANOVA

F 1.82 0.18

P 0.19 0.84

*Cl: Confidence Interval, t: value Statistic for independent sample test, f: Value Statistic for Repeated measures ANOVA
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Discussion

Blended teaching, as one of the modern educational
approaches, is important due to its utilization of inno-
vative technologies and interaction applications in the
learning process. Additionally, the concepts of academic
achievement and academic well-being are considered sig-
nificant motivational factors in learning [65—67]. There-
fore, this research aims this research aims that Impact of
Blended Teaching on Academic Achievement and Well-
being in Operating Room Students.

According to the results of this study, the educational
intervention led to an increase in academic well-being
in the intervention group. As a comprehensive concept,
academic well-being is an effective indicator in evaluat-
ing educational systems [68]. This result aligns with vari-
ous studies in the field of academic well-being [69-71].
The findings suggest that one of the influential factors in
the academic well-being of students is the implementa-
tion of necessary measures and initiatives for education
and the execution of curriculum plans by instructors [68,
72].

In this regard, the results of the study by Hietajarvi et
al. (2019), aiming to examine the multidimensionality of
digital social participation and its relationship with aca-
demic well-being in three educational stages, showed
that the use of digital tools for acquiring and sharing
knowledge reflects multiple dimensions that are related
to academic well-being [73]. In their study, Huang et al.
(2023), integrating participatory inquiry strategies and
blended learning, stated that goal setting and task value
determination play a significant role in the well-being of
students [74].

The psychological dynamics in relation to academic
well-being can be interpreted in various ways. It seems
that a blended approach emphasizing multimedia and
meta-learning can impact academic well-being. This
approach combines the strengths of two teaching meth-
ods, lectures and virtual learning, to present educational
content tailored to the learners’ situation and enhance
the academic well-being of students. In this way, improv-
ing academic well-being may lead to better interaction
with educational goals and achieving the desired educa-
tional outcomes [39].

Also, according to the results of this study, there was
no statistically significant difference in academic achieve-
ment between the intervention group, which received
blended teaching, and the control group, which received
conventional education. Therefore, the educational inter-
vention did not play a role in enhancing students’ motiva-
tion for academic achievement. This finding is consistent
with the study’s results by Hinampas et al., which showed
that blended teaching did not impact students’ academic
achievement. They suggested that more variables related
to the learning environment should be examined to
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identify factors that could lead to changes in academic
achievement [75]. It appears that the students’ academic
achievement depends on various factors, and identifying
these factors, along with the use of innovative teaching
methods, can contribute to achieving educational goals
more effectively.

Contrary to the present study’s findings, various studies
have reported a significant correlation between blended
teaching and academic achievement [76, 77]. Ceylan and
Kesici, in their study, utilized a blended learning envi-
ronment enriched with web technologies such as video
conferencing, learning management systems, and sup-
portive blogs for teaching students. The results indicated
a significant difference in students’ academic achieve-
ment due to the blended teaching environment [78].
Blended teaching, through the enrichment of web tech-
nologies, seems to provide more effective learning out-
comes. In their study, Kassab et al. (2015), which aimed
to investigate the relationship between factors measur-
ing the experience of blended teaching and the academic
achievement of medical students, stated that the quality
of teaching and appropriate workload significantly influ-
ences the motivational aspect of students.

According to the results of this study, high teaching
quality was associated with increased self-efficacy, indi-
vidual effort, mastery of content, and greater motivation
for learning, ultimately leading to improved academic
achievement among students by controlling internal
and external factors [79]. In explaining this issue, it can
be stated that various factors are influential while imple-
menting blended learning increases students’ use of aca-
demic skills [80, 81]. One aspect relates to the type of
educational intervention, which in this study involved
using instructional videos and posters related to teach-
ing skills and operational principles, delivered virtually
(via social networks) and in person (screening instruc-
tional videos in class). The results of the present study
show that despite the introduction of blended teaching
method aimed at enhancing student engagement and
learning outcomes does not support a significant differ-
ence in academic achievement when compared to tradi-
tional instructional strategies. This suggests that factors
influencing student success may extend beyond mere
instructional methodology [82]; aspects such as student
motivation, curriculum design, assessment strategies,
and institutional support may play critical roles that war-
rant further investigation [83]. Thus, while educators may
continue to explore innovative pedagogical approaches
within their curricula, it is essential to recognize that
substantial shifts in academic performance metrics may
require more comprehensive systemic changes rather
than simply altering teaching methodologies alone.

In general, various studies have investigated the effect
of blended teaching on academic well-being. In these
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studies, the aspect of learners’ learning styles, the use
of diverse methods of content presentation, the intro-
duction of new technologies and platforms for learning,
communication and the evaluation of the use of multi-
media based on multisensory have had a positive effect
on the well-being of students, because they It enables
them to maintain a better balance between their studies
and personal life and manage their time better [84, 85].
However, planning to design and determine the impor-
tant features of the blended teaching method can directly
affect it. The results of Clarkson’s study on the effects of
media tools related to blended teaching reported no sig-
nificant difference in teaching quality and improved stu-
dent academic performance [86, 87]. In this regard, based
on previous studies, the support of instructors in inno-
vative teaching and learning by maintaining interactions
significantly improves the level of academic progress. It
seems that when students are motivated, they develop
their personal and academic characteristics and are able
to achieve a higher level of academic achievement. In
fact, academic progress is influenced by various factors,
including the way the training course is designed, the
support of instructors, the training environment, innova-
tive techniques and tools, the use of virtual reality tech-
nology, artificial intelligence, and project-based learning.
In addition, the results also show that instructors should
carefully consider the needs and preferences of students
when designing courses and curricula in order to encour-
age and support students to achieve higher academic
motivation [74, 85, 87, 88].

The present study may increase our knowledge about
the effect of blended teaching on academic well-being
and academic achievement. The findings of this research
have useful applications for planners and educational
managers. It seems that the results of this research can
be used in the educational programs of all medical and
nursing students according to the educational content
they need. The improvement of practical and attitudinal
abilities will improve the clinical competence and profes-
sional performance of students, which subsequently, by
using its benefits in different ways, it will be possible to
benefit from the improvement of the health care system.
Paying attention to the flexibility of the course structure,
educational content according to the desired goals and
controlling the speed of education in using the blended
learning method is very important. It is important that
the educational system and learners have a clear under-
standing of the concept and nature of blended learn-
ing skills to further develop it and improve the level of
knowledge. These findings suggest important elements
to consider when designing blended teaching courses in
diverse student populations.
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Conclusion

According to the results of this study, education using
a blended teaching approach led to an increase in stu-
dents’ academic well-being. Attention to this issue and
using student-centered teaching methods can create a
psychologically favorable environment for enhancing stu-
dent education. It is worth mentioning that educational
software and electronic learning resources, combined
with traditional teaching methods and complementary
education, can provide a suitable platform for improv-
ing individual capabilities and personal growth, yield-
ing fruitful outcomes. Therefore, enhancing students’
academic well-being through mentoring programs, peer
support groups, tutoring services, and opportunities
for student engagement is recommended. Although the
results of this study did not show a significant difference
in the academic achievement of the two groups, consid-
ering that students’ academic achievement is an impor-
tant criterion for enhancing the quality of education, it is
also necessary to pay attention to this aspect. The small
sample size due to the decrease in the number of entries
in the field of operating room technology in the current
academic year, and the lack of full review and study of
the educational content (posters and educational videos)
by the students had a great impact on the results of this
study. However, using the blended learning method using
posters and educational videos along with the lecture
method in clinical education helps to create diversity in
the educational methods and increases the attraction and
learning of students. While the current study provides
promising preliminary evidence, more research is needed
to fully understand the application of the blended teach-
ing method in the training of operating room students.
Blended teaching can be used as an interactive tool to
complement traditional teaching methods and provide
more diverse learning opportunities to students. This can
lead to a deeper understanding of concepts and improve
learning.

Limitations

This study employed clinical skills training, which
included cognitive, emotional, and psychomotor aspects.
Since these skills require repetition, daily practice, and
continuous use to become internalized and habitual, it is
possible that, due to the short duration and the absence
of first-semester students in clinical internships and
fields, the students’ academic achievement level did not
show a specific change. Another limitation of the study
was the short intervention period. It is suggested that
longer and longitudinal studies be conducted in this field.
Also, in the present study, to prevent contamination,
information about the intervention was not provided to
the participants of the control group, and the subjects
of the intervention group were instructed not to share
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any information about the educational resources. One
of the other limitation of this study is the small number
of sampled students due to the limited acceptance of
students and the necessity of sampling among students
who had chosen the scrub and circular skills course.
Given the limited studies on the effectiveness of blended
teaching methods on clinical skills learning, it is recom-
mended that further research be conducted to compare
the use of this method with other learner-centered and
active teaching methods with a higher sample size. In this
study, posters and educational videos were used to teach
students along with the lecture method, which seems
that using this blended method alone cannot practice a
wide range of clinical skills and help improve academic
achievement in be considered. Also, this educational
method cannot put the student in direct clinical contact
with the real clinical environment and helps to prepare
them to face various conditions in the real environment.
Thus, it is necessary to conduct more research to deter-
mine the effectiveness and efficiency of using the blended
teaching method with educational videos in the training
of operating room technology students. In addition, it is
necessary to develop strategies for using this educational
method along with other electronic education methods
in existing educational programs.
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