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Abstract

Background: The most important goal of educational systems is to increase learners’ learning and improve their quality, especially
in the field of health due to direct relation with people’s lives. Use of active teaching methods such as flipped classrooms and con-
ceptual map are suggested for increasing communication skills, participation, creativity, and critical thinking of students. On the
other hand, deliberate practice is an active study method that leads to informed learning and deep understanding of the content.
Objectives: In order to cultivate and develop learning skill, the present study is aimed at comparing the effect of teaching through
flipped classroom and conceptual map on deliberate practice study approach in students of operating room technology and anes-
thesiology in 2017.
Methods: It was a quasi-experimental study with the aim of comparing flipped classroom and conceptual map on deliberate prac-
tice study approach of undergraduate students of operating room technology and anesthesiology in the Faculty of Nursing and
Midwifery in Saveh University of Medical Sciences. In this method, sampling was not used and all the population entered the study.
Sixty students randomly divided into two groups of flipped classroom and conceptual map. Duvivier deliberate practice study ap-
proach questionnaire was used to collect data. Data were analyzed using descriptive statistics and inferential statistics (t-test, paired
t-test) by SPSS 21 software.
Results: There was a significant difference between the pre-test and post-test means of the students in two groups (P > 0.001). Com-
parison of pre-test and post-test means of deliberate practice study approach and its components between the flipped classroom
and conceptual map showed a significant difference (P < 0.001). Also, the greatest difference between flipped classroom and con-
ceptual map is related to the planning (P < 0.001) and study style or self-reflective (P = 0.004) variables.
Conclusions: Considering that conceptual mapping and flipped classrooms influenced students’ deliberate practice study ap-
proach, it is possible to plan for the use of these two methods in medical and paramedical students’ education system.

Keywords: Conceptual Map, Deliberate Practice Study Approach, Flipped Classroom, Education Methods.

1. Background

The most important goal of educational systems is to
increase learners’ learning and improve their quality. Such
an idea, especially in the field of health, is very important
because of the direct relationship with people’s lives (1). In
recent decades, scientists and scholars have switched from
teaching to an emphasis on student learning. This orien-
tation is often referred to as axial learning. This approach
focuses on the processes used for learning (2, 3).

The learning and study approaches can affect the over-
all satisfaction of the course. This overall satisfaction of

the course can affect students’ academic status (4, 5). In
this regard, Ericsson applied the deliberate practice study
approach (6). This active study style focuses on gaining a
deep understanding rather than maintaining parrot-wise
learning (7). In their research, Moulaert et al. reported
that facets of deliberate practice such as planning, study-
ing style, and motivation have a positive relationship with
academic achievement. Students with higher academic
qualifications have higher deliberate practice levels than
students with lower academic achievement (7). Also, the
results of another study showed that using deliberate prac-
tice in nursing students is very effective in their profes-
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sional activities (8).
Inactive teaching methods, due to the practice-

oriented nature of medical sciences, reduces clinical
practice, clinical decision-making, critical thinking,
problem-solving, and academic achievement in these stu-
dents (9). Through active methods, students are engaged
in finding information and solving problems and their
creativity and critical thinking skills (10). Research find-
ings showed that 92% of nursing students preferred active
and modern teaching methods compared to traditional
ways (11) and using a single method is boring (12). So, the
literature review tells us that the gap between nursing
education and real practice can be eliminated by student
engagement and using active learning techniques (13).

Two of the most important methods emphasized in
various papers, especially in the field of medicine, are
the flipped classroom and conceptual map methods (13-
15). Use of flipped classroom and conceptual map are sug-
gested for increasing communication skills, participation,
creativity, critical thinking of students and eliminating the
problem of a large volume of medical science lessons and
time constraints in classes (16).

The flipped classroom is considered a Blended Learn-
ing model that incorporates various teaching approaches
such as collaborative learning of the class, lab experimen-
tal activities, and teaching through online videos or indi-
vidual training. In other words, the role of the university
and the home will change (17, 18). The goal of the flipped
classroom is self-directed Learning. In this method, edu-
cational content is provided for students before the class
to be studied and practiced at home and the class time is
spent on student-centered learning activities such as learn-
ing to solve problems or exploratory-based learning (19).

Another innovative method of teaching-learning used
in education, developmental evaluation, final evaluation,
and educational planning is conceptual map, derived from
the meaningful learning theory of Ausubel (20, 21). The
conceptual map sets out a set of concepts and meanings
in a systematic framework and a hierarchy order consis-
tent with the structure and learning of the human brain
by providing a logical link between them at different lev-
els (21). Various studies have examined the effectiveness
of this method on learning of nurses’ skills (22), creativity,
and self-efficacy (23).

2. Objectives

Since the study on the comparison of teaching using
flipped classroom and conceptual map was not conducted
in Iran, this study was conducted with the aim of “com-
paring teaching effectiveness of flipped classroom method

and conceptual map on undergraduate students of operat-
ing room technology and anesthesiology”.

3. Methods

The study was carried out at the Saveh University of
Medical Sciences, Iran in 2017. A quasi-experimental study
was used with the aim of comparing teaching effective-
ness through flipped classroom and conceptual mapping
on undergraduate students of operating room technol-
ogy and anesthesiology. Due to the uniformity of the con-
tent of the lessons mentioned in both disciplines, as well
as the same work environment and vocabulary, they were
selected for intervention. Also, the medical terminology
course was chosen for this study due to the nature of bore-
dom and volatility. The statistical population of the study
consisted of all students of the faculty of nursing and mid-
wifery in the second semester of the academic year of 2017
who had to spend the course of medical terminology. In
this method, sampling was not used and all the population
entered the study. Sixty undergraduate students studying
from January to June 2017 in the second semester randomly
divided into two groups of flipped classroom and concep-
tual map. For this purpose, the individuals’ names were
entered Excel software and random function was used for
determining the order and separation of the individuals.
The criteria for entering the study included the selection
of medical terminology course for the first time in Jun
2017 and students who had more than four absences were
excluded from the study according to the school’s educa-
tional rules. All individuals in the sample were present at
the end of the study.

The ethics committee of research approved the study
and ethics code was allocated accordingly. In addition,
written informed consent was obtained from all partici-
pants.

Data were collected as pre-test and post-test. Du-
vivier deliberate practice study approach questionnaire
was used to collect information. The questionnaire con-
sists of two parts: demographic information section and
a second section, including questions related to deliber-
ate action. It had 26 items that comprise four components:
planning (items 1 to 7), concentration/dedication (items 8
to 11), repetition/revision (items 12 to 15), study style/self re-
flection (items 16 to 25). For each item, a 5-point Likert scale
was used (1 (by no means) to 5 (always)). The minimum pos-
sible score was 25 and the maximum possible score was 125
for each person.

The face and content validity of this questionnaire
were confirmed in the study of Duvivier et al by four med-
ical education experts. Translation and back translation
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method was used for switch to Persian language and cul-
tural adaptation of the questionnaire. In this way, the
original questionnaire was carefully translated by the re-
searchers into Persian and translated into English by two
English language experts. To determine the face and con-
tent validity of the questionnaire, 10 nursing and mid-
wifery teachers and educators were given and, based on
their feedback, minor changes were made to the words and
phrases. Also, the validity of this questionnaire has also
been confirmed by Nili and Abdi (24).

The reliability of the main questionnaire was deter-
mined by its Cronbach alpha, which was 0.76 in the plan-
ning section, 0.57 in concentration/dedication section,
0.67 in repetition/revision section and 0.73 in the study
style/self-reflection. In the present study, Cronbach’s al-
pha coefficient was used to measure reliability, which was
0.86, 0.76, 0.82, 0.90 for the sectors in questions and 0.84
in total. The content of intervention in both groups in-
cluded topics related to medical terminology based on the
approved headings of the Ministry of Health and Medical
Education. Intervention in both groups was performed in
5 sessions of 90 minutes.

In the conceptual map group (Figure 1), the first step
(introduction of content) included learners’ acquaintance
with conceptual maps, conceptual map features, how to
draw maps and examples of it. Then, the learners devel-
oped a conceptual map individually and with the help of
the teacher and the evaluation of the conceptual maps was
done by the teacher for categorizing students. At the end
of the first step, students were divided into six groups of
five to complete their assignments. At the next step (con-
tribution of the students to the conceptual map), students
prepared their conceptual maps at home as assignments.
The implementation process in another step (examina-
tion), included collective presentation, student maps col-
lection, assessment of previous learning based on concep-
tual maps, returning previous maps with oral and written
feedback, and teaching new subjects.

Also, the intervention in the flipped classroom was car-
ried out in three steps (Figure 2). In the first phase (intro-
duction of content), the flipped classroom method was in-
troduced to the students and the lesson plan was explained
to them. In the second step (contribution of the students
in the flipped classroom), the content of the course was
recorded in lectures and recorded sessions were available
to the students on the Web. Then students heard and stud-
ied content taught by the teacher at home. There were
also resources available to these students to solve the prob-
lem. In the third step (examination), the teacher held a vir-
tual web-based each week for questioning and answering
to the students. Then the teacher reviewed the contents of
the previous sessions in the classroom after attending the

classroom for 15 minutes and within 60 minutes, the other
students solved the classroom exercises in groups. During
the classroom, the student continually observed students’
activities and assessed and provided feedback to the stu-
dents. During the third phase and at the end of each ses-
sion, 15 minutes of developmental evaluation of students
were done by asking questions from the lessons provided.
It should be noted that several people were used to prevent
fraud in all stages.

Finally, the data were analyzed using SPSS 21 software
and presented in descriptive and inferential statistics (t-
test and paired t-test).

4. Results

The demographic findings of the research showed, in
terms of age, the flipped classroom had a mean and stan-
dard deviation (SD) of 19.45± 1.23, and the conceptual map
group had a mean ± SD of 19.65 ± 1.62. The mean ± SD of
student grade point average in the flipped classroom was
16.01 ± 1.01 and in the conceptual map was 16.12 ± 1.15.

In the flipped classroom, 8 (27%) were male and 22 (73%)
female. On the other hand, in the conceptual map group,
6 (20%) were male and 24 (80%) female (Table 1).

Table 1. Comparison of Two Groups by Demographic Informationa

Variable
Group

Flipped
Classroom

Conceptual
Map

Total

Age 19.30 ± 1.17 19.63 ± 1.24 19.46 ± 1.20

Grade point
average

16.08 ± 0.91 16.03 ± 1.11 16.05 ± 1.01

Sex

Male 8 (27) 6 (20) 14 (24)

Female 22 (73) 24 (80) 46 (76)

aValues are expressed as mean ± SD and No. (%).

According to Table 2, the comparison of the pre-test
and post-test means showed that all items in deliberate
practice in flipped classroom were significant. The great-
est difference was related to the planning variable (Dif = +
7.70), which was the most improvement after the class in
this variable. There was a significant difference between
the pre-test and post-test means of students’ deliberate
practice in the flipped classroom (P < 0.001) (Table 2).

Also, According to Table 3, the comparison of the pre-
test and post-test means showed that all items in deliber-
ate practice in conceptual map were significant. The great-
est difference was related to the planning variable (Dif = +
10.83), which was the most improvement after the class in
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Figure 1. The training process with concept mapping

Table 2. Comparison of the Pre-Test and Post-Test Means of Deliberate Practice and its Components in the Flipped Classroom

Variable Pre-Testa Post-Testa No. Difference Mean Tb P Valueb

Deliberate practice components

Planning 19.46 ± 4.22 27.16 ± 3.08 30 + 7.70 - 18.4 0.001

Concentration/dedication 11.86 ± 2.35 17.5 ± 1.08 30 + 5.63 - 14.4 0.001

Repetition/revision 11.2 ± 2.42 16.36 ± 1.15 30 + 5.16 - 11.68 0.001

Study style/self-reflective 29.23 ± 7.13 36.46 ± 2.93 30 + 7.23 - 8.02 0.001

Deliberate practice 71.76 ± 11.32 97.5 ± 6.25 30 + 25.74 - 19.61 0.001

aValues are expressed as mean ± SD.
bPaired t-test.

this variable. There was a significant difference between
the pre-test and post-test means of students’ deliberate
practice in the conceptual map group (P < 0.001) (Table 3).

Generally, the comparison of pre-test and post-test
means of scores related to deliberate practice and its com-
ponents showed a significant difference between flipped
classroom and conceptual map (P < 0.001) (Table 4). The
greatest difference between flipped classroom and concep-
tual map is related to the planning (P < 0.001) and study

style or self-reflective (P=0.004) variables. There was no sig-
nificant relationship between other variables.

5. Discussion

Based on the obtained results, it was found that both
methods of teaching had a positive effect on students’
deliberate practice study approach. None of these stud-
ies have reviewed and compared these two approaches to
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Figure 2. The training process with flipped classroom

Table 3. Comparison of the Pre-Test and Post-Test Means of Deliberate Practice and Its Components in the Conceptual Map Group

Variable Pre-Testa Post-Testa No. Difference Mean Tb P Valueb

Deliberate practice components

Planning 17.7 ± 2.76 28.53 ± 1.52 30 + 10.83 - 27.18 0.001

Concentration dedication 12.46 ± 1.1 19.23 ± 2.93 30 + 6.76 - 13.17 0.001

Repetition/revision 12.46 ± 2.08 19.13 ± 0.62 30 + 6.66 - 18.05 0.001

Study style/self-reflective 30.33 ± 3.99 40.9 ± 1.64 30 + 10.56 - 16.86 0.001

Deliberate practice 72.96 ± 7.13 107.8 ± 3.32 30 + 34.84 - 31.98 0.001

aValues are expressed as mean ± SD.
bPaired t-test.

the deliberate practice study approach; however, several
studies were conducted on the impact of these two meth-
ods in comparison to other educational methods such as
Kaddoura et al. They investigated the impact of the con-
cept map on the critical thinking of nursing students in
two pathophysiology and pharmacology lessons and con-
cluded that the trained group had a better improvement in
the concept mapping method than control group students

that trained by traditional conference methods (25).

In another study, Chen et al. explored the impact of
teaching in a conceptual mapping method to improve stu-
dents’ critical thinking, which concluded that the group
trained in conceptual mapping method significantly im-
proved the critical thinking (26). In the same way, Lee et al.
confirmed the results of the present study in a conceptual
map discussion (27). In a research using conceptual maps
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Table 4. Comparison of Pre-Test and Post-Test Means Changes of Deliberate Practice and Its Components Between the Flipped Classroom and the Conceptual Map Groups

Variable Flipped Classroom a Conceptual Map a No. t P Valueb

Components of deliberate
practice

Planning 7.29 ± 7.2 83.1 ± 10.2 60 5.42 0.001a

Concentration/dedication 63.14 ± 5.2 76.81 ± 6.2 60 1.75 0.084

Repetition/revision 16.42 ± 5.2 66.02 ± 6.2 60 6.2 0.012

Study style/self-reflective 23.93 ± 7.4 56.43 ± 10.3 60 3.03 0.004a

Deliberate practice 73.06 ± 25.7 83.96 ± 34.5 60 4.46 0.001a

aMean ± SD, Pre-test post-test score difference.
bIndependent t-test.

in foreign language classes as a tool to understand the con-
tent of the curriculum and to achieve meaningful learning,
Moreira concluded that the conceptual map to design the
text was effective in learning. Kalhor and Mehran, in Iran,
found that conceptual map strategy has a positive effect on
academic achievement and meaningful learning, reading,
and comprehension of learners in English (28). The results
of the above studies confirm the results of this study.

By contrast, in a quasi-experimental study by Samawi
in 2006 with the aim of studying the effect of conceptual
mapping on critical thinking skills and its tendency to-
ward third and fourth year nursing students, conceptual
mapping did not improve the critical thinking level in stu-
dents. Of course, according to the author, the great limita-
tion of this study was the small sample size (29).

Studies have had different outcomes regarding the im-
pact of the flipped classroom. In their study, Moffett and
Mill concluded that the students’ interest in the flipped
classroom was higher than the traditional one (30). Young
et al. in his study showed that students have higher per-
formance after teaching retroactively (31). The results of
this study are consistent with the results of these studies.
These positive outcomes in the flipped classroom may be
due to the creation of a cooperative spirit, division of labor,
student and teacher interaction, and the students’ perti-
nent encounter with the content presented. The results of
Whillier and Lystad’s study, which aimed to determine the
effect of traditional teaching and flipped classroom on the
students’ score, showed no significant difference between
the two methods (32).

Jensen et al. showed that flipped and non-flipped
teaching equally affect students’ satisfaction (33).
Overmyer compared flipped classroom teaching with
traditional teaching method and concluded that there
was no significant difference between the two methods
(34).

The results of this study showed that both conceptual
map and flipped classroom had a positive impact on the

deliberate practice study approach. However, by compar-
ing the total difference mean in the two methods, effect
of the conceptual map was higher than the flipped class-
room. By reviewing the research and searching in scientific
databases, a similar study was not found on the compar-
ison of these two teaching methods mentioned. It seems
that one of the reasons for teaching a more effective teach-
ing method in relation to the flipped classroom in this
study was the difference in designing of conceptual map
by students.

In the same way, Wenders (1990) believes that the main
educational benefit of a conceptual map is allocated to the
constructor not the person who receives it (35). Results of
the Markow and lonning study are in line with this belief
(36). On the other hand, due to the influence of active and
participatory learning theory, the integration of concep-
tual mapping method with participatory learning was con-
sidered by researchers. For this reason, in this research, our
students trained a conceptual map in a group method. The
results of the study by Stoyanova and Kommers showed
that a collaborative conceptual map provoked greater par-
ticipation and led to representational concepts (37).

Therefore, it can be said that conceptual maps pro-
vided by the students themselves are very useful tools for
identifying the level of learning and the deficiencies of
learners. The teacher, to a certain extent, can determine
the level of understanding of the learner due to the correct
and incorrect communication in these maps or the lack of
communication between the concepts. One of the other
causes of the impact of the conceptual map approach on
the flipped classroom can be the inactivity of some learn-
ers in the presentation of the content presented before
solving the classroom assignments in the flipped class.
This difference can also point to the differences in learn-
ing styles in the use of flipped virtual classes so that some
learners may not be able to communicate effectively with
e-learning methods.
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5.1. Conclusions

The results of this study confirmed that the two new
educational methods of conceptual map based on group
participation and e-learning flipped classroom method are
effective on the deliberate practice study approach, which
had the most effect in planning in both methods. Con-
sidering that nursing students of the operating room and
anesthesiology, as one of the most important members of
the health and treatment team, should provide patients
and other clients with services; they must have meaningful
and sustainable learning as well as the use of critical think-
ing skills and problem-solving. Providing excellent ser-
vices to patients is very promising. To develop such forces,
conceptual maps and flipped classrooms can be used as ac-
tive teaching methods in which students themselves are
active in information processing.

The limitations of this study include a small number
of meetings to present the content. The reason for this
was the requirement for the teacher to complete the cur-
riculum in accordance with the educational rules. Thus in
these two ways, we could not teach all the titles because of
the time limitation. Given the limitations and the results
mentioned, it can be suggested that these two new edu-
cational methods may be used and compared in different
courses and disciplines of the medical sciences in order to
enhance the generalizability of this method. In addition, if
possible, the samples of two teaching methods are selected
from two different environments in order to minimize the
impact of the neighborhood of the groups.
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