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Abstract

Objective: We aimed to develop and evaluate a mobile
learning (m-learning) design for large group application
learning based on flipped classroom approach within an
integrated curriculum of medical faculty.

Materials and methods: Totally 359 students enrolled in a
two-credit course during the 2017-2018 academic year. An
instructional design called 5-Lecture-5 (5L5) was imple-
mented via mobile application. This design is a blend of m-
learning and flipped classroom approaches, with pre-, dur-
ing-, and post-lecture elements. Data were analysed using
Chi-square, Mann-Whitney U, and Kruskal-Wallis tests.
Open-ended questions and course observations were ana-
lysed thematically and reported together.

Results: Of the participating students, 26.96% who saw
the first announcement examined pre-lecture materials
and 55.43% attended face-to-face lecture. Achievement
test scores of those who attended lecture were signifi-
cantly higher (p = 0.027). Correct response rates for each
question were 99.30, 72.10, 58.70, and 94.40%,
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respectively. Consequently, students demonstrated posi-
tive attitude towards m-learning (M = 170.15 + 28.48). The
most preferred positive aspects were “active learning,”
“interactive,” “entertaining,” “useful,” and “repeatable.”
Conclusions: M-learning activities within a flipped class-
room with instant feedback were found to increase partici-
pation and interaction levels of students in classroom setting,
resulting in their increased enjoyment and engagement.
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Amag: Bu calismada, tip fakiiltesi entegre egitim pro-
gramlarina yonelik ters yiiz sinif yaklasimina dayali biiyiik
grup 6grenimi icin bir mobil 6grenme (m-6grenme) tasarimi
gelistirmeyi ve degerlendirmeyi amacladik.

Gere¢ ve ydntem: 2017-2018 egitim Ogretim yilinda iki
saatlik bir derse toplam 359 6grenci kaydolmustur. 5-Ders-5
(5L5) Ogretim tasarmi gelistirilmis ve mobil uygulamaya
entegre edilmistir. Bu tasarim; ders éncesindeki, sirasindaki
ve sonrasindaki asamalarla m-6grenme ve ters yiiz sif
yaklasimlarinin bir kangimidir. Veriler Ki-kare, Mann-Whit-
ney U ve Kruskal-Wallis testleri kullanilarak analiz edilmistir.
Acik uclu sorular ve ders gozlemleri tematik olarak analiz
edilmis ve birlikte raporlanmistir.

Bulgular: Ik duyuruyu goéren katimcilarin %26.96’s1
ders Oncesi materyalleri incelemis ve %55.43’1i yiiz yiize
derse katilmistir. Derse katilanlarin basar testi puanlar
anlaml olarak yiiksek bulunmustur (p = 0.027). Her soru
icin dogru yanit oranlan sirasiyla %99.30, %72.10, %
58.70 ve %94.40 olarak bulunmustur. Sonuc olarak,
O0grenciler m-6grenmeye karsi olumlu tutum sergile-
mislerdir (M = 170.15 + 28.48). En ¢ok tercih edilen olumlu
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yonler “aktif 6grenme”, “interaktif”, “eglenceli”,
“tekrarlanabilir” olmustur.

Sonuglar: Ters yiiz bir siiftaki anlik geri bildirimli m-
o6grenme etkinliklerinin, 6grencilerin sinif ortamina katili-
min1 ve etkilesim diizeylerini artirdigi; bunun da eglence ve
katilimlarini arttig1 bulunmustur.

yararl1” ve

Anahtar Kelimeler: mobil 6grenme; ters yiiz sinif; biiyiik
grup egitimi; karma 6grenme; m-6grenme.

Introduction

Mobile phone usage, and smartphones in particular, has
dramatically increased over the past decade, so much so that
it can negatively affect educational learning environments,
resulting in issues such as distracted, passive, and unen-
gaged students, especially in the large group learning class-
room environment. Involving larger cohorts of students in
courses brings many challenges to both faculty teaching staff
and university administrators. Educators have used active
learning strategies to overcome some of these challenges [1].
However, having larger groups of learners can make it even
harder to deal with such consequential situations. The flipped
classroom is one of the approaches suggested in recent years
to aid the transitional shift from the traditional classroom
teaching environment to one that involves a higher degree of
active learning.

Learning in larger classrooms due to an increased
population and lack of attention to lecture-based teaching
has become a significant issue [1]. In the larger class, stu-
dents can easily lose attention with regard to what is being
taught due to numerous other distractions such as smart-
phones, peer student disruptions, and general classroom
noise level. Thus, capturing and maintaining student
attention during a full lecture becomes even harder.

In most integrated curricula, lectures to be attended and
followed are intensively and sequentially structured [2].
Following up these lessons during the day as well as pre-
paring for courses in advance requires considerable time and
effort. Having students already prepared for their lessons in
advance increases their level of participation and interaction.
However, courses can be negatively affected due to students’
excessive course load which can prevent students attending
classes pre-prepared [3], as well as causing students’ cogni-
tive overload [4]. Medical students tend to spend more time
self-studying than other faculty’s students, in addition to
attending face-to-face lectures. Effective learning strategies
are therefore crucial in order to enhance the success and
participation of medical education students [5]. In order to
avoid such issues in knowledge transfer, instructors need to
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design their lectures with added care. However, today’s
learners expect a more interactive learning environment due
to the numerous distractions that can occur during today’s
traditional face-to-face lectures [6].

Educational technology seeks to provide solutions to
these issues through various approaches such as Internet
technology-based e-learning [7], blended learning [8], mobile
learning (m-learning) [9], and the flipped classroom [10].
Successful results can be achieved through the application of
these methods in lessons designed according to established
instructional design processes. Additionally, the frequent
practising of learnt skills is of vital importance to effectively
deliver the required information within a limited time period,
whilst ensuring sufficient levels of knowledge retention [11].

The widespread use of mobile technologies and hand-
held devices (i. e. smartphones and tablet, personal com-
puters) provides opportunities for the application of novel
teaching and educational methods for larger teaching groups
in higher education. Moreover, the features of these tech-
nologies contribute a significant level of freedom through the
provision of instant feedback and just-in-time learning,
whereby learners can access instruction at any time and from
any place. Based on literature regarding active learning
strategies applied to large classroom lectures, the current
study developed an instructional design called “5-Lecture-5”
(5L5) which blends m-learning and the flipped classroom
approach in three phases: “pre-lecture,” “during lecture,”
and “post-lecture.” The study includes various online activ-
ities, as well as pre- and post-tests, and students informed in
advance about the topics covered by the lectures.

Therefore, the purpose of the current study is to design,
develop, implement, and evaluate an m-learning design
based on the flipped classroom approach for a large group
teaching and learning scenario within an integrated medical
faculty curriculum. With this model, the effective transfer of
course content is aimed to be achieved, with a correspond-
ing increase in learning levels, active participation of stu-
dents, and persistence of learnt knowledge retention.

Methods

Sample

The current study was conducted within an “Assisted Reproductive
Techniques Laboratory” course, which is part of the Urogenital System
internship programme at Ege University’s Faculty of Medicine, in
Turkey, during the 2017-2018 academic year. The sample of the study
was students who enrolled in the course and volunteered to partici-
pate in the study. A total of 359 medical undergraduate students
enrolled were expected to attend face-to-face lectures. However, due
to non-attendance, a lower participation rate of 55.43% was realized
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for the study. Therefore, the actual study sample consisted of 199
students who attended face-to-face lectures. Since all students in the
sample could easily be reached by the researcher, no sampling method
was applied. Ethics committee approval was received from Ege Uni-
versity’s Scientific Research and Publication Ethics Health Sciences
Board prior to the initiation of the study (Protocol No.: 331-2017).

Educational context and instructional design process

“Assisted Reproductive Techniques Laboratory” is a two-credit course
provided by the Department of Histology and Embryology, included
within the context of vertical integration in the Urogenital System
internship programme of Ege University’s Faculty of Medicine. The course
takes place over five sessions due to the rotation of the programme. The
outcomes of the course are designed to include teaching objectives at the
required level of knowledge and comprehension for undergraduate stu-
dents and to create an appropriate level of professional awareness for
clinical application following their graduation [12]. However, this
compulsory course includes complex topics such as the legally defined
rights of reproduction, as well as advanced methods for eliminating dis-
ruptions as a general medical practitioner working in the field. Therefore,
understanding the most effective and efficient method to transfer
knowledge is crucial to the education of prospective medical practitioners.

The researchers of the current study designed the 5L5 method, which
consists of three phases (see Figure 1). In the first phase (pre-lecture), the
course material was designed to be reviewed by students in a 5-min period
and the content learnt in the information step. Material support resources
were sent to the students via a mobile application 1 day prior to the
scheduled face-to-face lecture via online app notification and by e-mail. In
this process, the students were expected to examine pre-course materials
in preparation for their subsequent lesson.

In the second phase (during lecture), the students are expected to
attend a face-to-face lecture and participate in activities prepared by
the instructor using a mobile application. Interactive presentation was
implemented using the Moodle Learning Management System (LMS)
[13], and students replied to questions via the mobile application. The
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Case of ART Indication

Adult female with a 12-year-old child with Down syndrome from a former marriage,
remarries after an unexpected pregnancy.

New husband is 41 years old. It is his first marriage.

Neither have a family history.

They want to have a baby.

Is there an ART indication in this case?

N Responses

No

Figure 2: Screenshot of students’ responses for interactive
question during face-to-face lecture.

content of the face-to-face lecture was adapted according to the stu-
dents’ levels of interaction and knowledge.

Figure 2 shows a screenshot of student responses to questions
posed during the face-to-face lecture. Based on the students’ re-
sponses, the instructor readjusted the subsequent lesson content and
presentations for further discussion on the topic. The mobile appli-
cation’s activities were designed based on the clicker method in order
that class success rates could be instantly evaluated.

Four questions were designed to evaluate four learning goals
considered crucial to the course. Questions answered during the face-to-
face lecture were then immediately discussed with the instructor. Where
questions received high correct response rates, the corresponding part
of the lesson was passed through quickly with only a brief mention; else,
the topic was explained and elaborated upon further by the instructor.
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In the third phase (post-lecture), at the end of the lesson, the
instructor assigned post-lecture activities in the form of 5-min in-
teractions in which students were expected to complete simple ac-
tivities and achievement tests. In addition, the students were then
asked to complete a “Student Information Form” and “Attitude Scale
Towards Mobile Learning” as data collection tools. All online activities
were monitored and logged on LMS.

The researchers informed the students via LMS announcements,
e-mail, mobile app notification, and through face-to-face lectures
prior to the flipped classroom activity. The LMS logs were examined in
order to ensure adequate numbers of students were informed about
reviewing online material prior to their face-to-face lectures. Through
this method, the researchers were able to notify the students on
several occasions.

Instruments

Student information form: The questionnaire was prepared by the
researchers with a total of 11 questions. Five of the questions were
based on demographic data, while the remaining questions sought the
students’ opinions with regard to the 5L5 design.

Attitude scale towards mobile learning: The scale was previously
developed by Demir and Akpinar [14] and consists of 45 items
(including seven reverse-scored) and was designed as a 5-point, Lik-
ert-type scale (“5-Totally Agree,” “4-Agree,” “3-Partially Agree,”
“2-Disagree,” and “1-Totally Disagree”). The Cronbach’s alpha coef-
ficient was computed by the scale’s authors as 0.950 [14]. Scores
ranged from 73 to 197 (where a higher number equates to higher
achievement). The four factors of the scale are as follows: “Satisfaction
level towards mobile learning” (F1), “Effect of mobile learning on
learning” (F2), “Representatives of the motivation towards mobile
learning” (F3), and “Representatives of the usefulness of the mobile
learning” (F4). The Cronbach’s alpha coefficient of the scale for the
current study was 0.964, which indicates that the scale is considered
highly reliable [15].

Course observation form: The instrument was developed by the re-
searchers of the current study and used by the experts during the
course to observe the function of the teaching method.

Achievement test: The test was created by the course instructor in
order to evaluate the students’ knowledge and achievements. The test
consists of five multiple-choice questions, each with five answer op-
tions interrelated to the course content.

Online system records: Data such as time of entry, students’ task
completion status, and their duration in the system were retained by
the LMS. Records were subsequently examined throughout the pro-
cess in order to evaluate the students’ course attendance.

Statistical analysis

Frequency tables and descriptive statistics were calculated. Chi-square
test was used to examine the relationship between the categorical
variables. Shapiro-Wilk normality test was used to determine whether
or not continuous data were distributed normally. As the continuous
data such as attitude scale total score and achievement test score were
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not normally distributed, the Mann-Whitney U and Kruskal-Wallis
tests were then used in order to establish whether or not the compari-
sons between the groups were statistically significant at a significance
level of 0.05. Statistical analyses were performed using SPSS Statistics
for Windows, Version 25.0 (IBM SPSS Statistics for Windows, Version
25.0. Armonk, NY: IBM Corp) [16]. Additionally, open-ended questions
and course observations were analysed thematically and reported
together.

Results
Findings related to 5L5 instructional design
Pre-lecture

Of the 359 students, 199 (55.43%) attended to the face-to-
face training. According to LMS records, 72 (26.96%) of 267
students who entered the LMS after the first announcement
examined the material prior to the face-to-face classroom
(see Table 1).

During lecture

The number of students participating in the activities upon
which the four questions were based, according to student
interaction data via mobile devices were 149, 154, 150, and
143, respectively, of the total 199 students attending face-to-
face lectures. During the lectures, questions were asked via
the interactive environment utilizing mobile tools. Results
were instantly shared with the students during the face-to-
face lecture. The rate of correct responses for each question
was 99.30% (148 students), 72.10% (111 students), 58.70% (88
students), and 94.40% (135 students), respectively. Of the 199
students, 32.30% (54 students) responded correctly to all
questions. There was no statistically significant difference
found between the scores of the students who answered all
questions correctly and those who did not (p = 0.679).
Although the scores of the students who responded correctly
to all questions were higher than the scores of those who did
not, no statistically significant difference was found between
the two groups (median full: 4.55, incomplete: 2.73, p = 0.437).

Post-lecture

Among the face-to-face lecture attendants, some vol-
unteered to complete the post-lecture activities, which
included “Achievement Test,” “Student Information
Form,” and “Attitude Scale Towards m-Learning.”

The student information form was completed by 30
students (of which 16 were female; 53.30%). The median
age was 22 years. All students possessed a smartphone, and
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Table 1: Descriptive statistics according to students’ answers.
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Time period Variable Category n %
Pre-lecture Lecture material Incomplete 364 83.5
Full 72 16.5
During lecture Question 1 True 148 99.3
False 1 0.7
Question 2 True 111 72.1
False 43 27.9
Question 3 True 88 58.7
False 62 41.3
Question 4 True 135 94.4
False 8 5.6
All Incomplete 113 67.7
Full 54 32.3
Post-lecture Achievement test score® 75.50 (2.50-100.00)
Age’ Years 22 (20-25)
Gender Female 16 53.3
Male 14 46.7
Smartphone + 30 100.0
Tablet pc + 12 40.0
- 18 60.0
Laptop pc + 22 73.3
- 8 26.7
Mobile Internet package + 29 96.7
- 1 3.3
Mobile Internet package size (GB)® 4(2-12)
Computer use knowledge level Average + Poor 9 30.0
Good + Excellent 21 70.0
5L5 user preference All course 26.6
Not in all courses 2 6.7
In some courses 18 60.0
No idea 2 6.7
Suitability for learning Suitable 26 86.7
Not suitable 4 13.3
5L5 course satisfaction Satisfied 25 83.3
Not satisfied 5 16.7
Satisfaction from pre-lecture activities Satisfied 16 53.3
Not satisfied 14 46.7
Satisfaction from activities during face-to-face lecture Satisfied 26 86.7
Not satisfied 4 13.3
Satisfaction from post-lecture activities Satisfied 22 73.3
Not satisfied 8 26.7

+, present; —, absent.
*Median (min-max).

96.70% (29 students) had a median of 4 GB mobile Internet
package. Additionally, 40% (12 students) had a tablet pc,
and 73.30% (22 students) had a laptop pc.

When the students were asked about their computer
use knowledge level, 70% (21 students) described their
level to be good or above. The computer use knowledge
level of male students was significantly higher than that of
the female students (good or above; female: 50.00%, male:
92.90%, p = 0.017). Of the students, a total of 60% (18
students) stated that they would like to take some courses

within the 5L5 instructional design environment and some
without. Regarding the 5L5 method of instruction, 86.7%
(26 students) considered that the course was suitable for
their education using the 5L5 instructional design envi-
ronment, and 83.30% (25 students) stated being satisfied
with the course being applied in the 5L5 environment. For
the pre-class activities, 53.30% (16 students) were satisfied
at having participated in the pre-class activities using the
interactive m-learning environment; 86.70% (26 students)
were satisfied with the activities during the face-to-face
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lecture; and 73.30% (22 students) were satisfied with the
post-lecture activities.

In the post-lecture achievement test, 45 (49.50%) of the
91 students who completed the test had a median score of
75.50. Although the students who responded correctly to
all four questions asked during the face-to-face lecture
were more successful than those who did not, there was no
statistically significant difference between the achieve-
ment test scores of the two groups (median full: 90.00,
incomplete: 76.00, p = 0.148). Similarly, although the
students who examined the pre-lecture material had higher
achievement test scores than those who did not, this dif-
ference was not found to be statistically significant (me-
dian examined: 80.75, not examined: 73.00, p = 0.394).
However, the achievement test scores of the students who
participated in the face-to-face lecture were found to be
significantly higher than those who did not (median
participant: 77.50, nonparticipant: 40.75, p = 0.027).

Attitudes and opinions of students on 5L5
instructional design

Of the students who responded to the “Attitude Scale To-
wards m-Learning,” 33 were found to have positive atti-
tudes (M = 170.15 + 28.48; see Table 2). There were no
statistically significant differences between the total atti-
tude scale scores of the students who answered the all four
questions correctly and those who did not (median full:
171.00, incomplete: 172.00, p = 0.644).

According to the observation forms which were
completed simultaneously by two independent researchers,
there were no issues noted except for Internet connection
problems. The students (73.33%, n = 22) summarized their
most preferred positive aspects of the 5L5 design as active
learning, interactive, entertaining, useful, and repeatable. One
student highlighted the positive aspects of the 5L5 design as
“It was good in terms of active participation. It is also useful to
have questions that led to the analysis and use of the infor-
mation we learnt.” Another student highlighted the instruc-
tional design key principles as drill and practise, stating:
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The pre-course practical preparation and the mini quizzes, which
allow us to repeat the courses that are followed after the lesson,
have allowed us to repeat more than once, and considering the
medical education, both clinical and basic science courses are
suitable to be followed and repeated online.

One student emphasized that they were able to participate
in the face-to-face lecture interactively and visually as,
“The videos and quizzes that can be visualized enable us to
participate actively and not be distracted during the face-
to-face lecture. In addition, the site allows for easy access
to repeat the lesson at another time.” Moreover, in the
classroom observers’ notes, analysis showed similar re-
sults in regard to the students’ views in terms of interaction
and active participation.

On the negative side, the students identified techno-
logical and Internet problems due to the use of mobile
phones. Additionally, the novelty of the method was found
to be a bit difficult to adapt, with one student mentioning
that, “I had difficulty because I've never experienced this
kind of lesson before. Yet, if it’s more common, everyone
can get used to it, soon.” Although recurrent announce-
ments were made, one student mentioned issues regarding
the lecture activities, stating, “We can forget to do the pre-
and post-lecture activities, but I liked to use it [the app]
during the course.” Moreover, occasional Wi-Fi connection
problems occurred during the course observations.

In order to improve the course quality through the
design of the 5L5 environment, suggestions were made
with regard to increasing the number of questions asked
during the course, strengthening the signal or increase the
speed of the university Wi-Fi “eduroam” connection, and
adding visual materials such as videos to courses. It was
also emphasized that the technological readiness of lec-
turers is paramount as a factor for course success.

Discussion

Instructional design based on the m-learning and flipped
classroom approaches was applied to an “Assisted
Reproductive Techniques Laboratory” course in three

Table 2: Descriptive statistics on factor/total score of attitude scale towards m-learning.

M (min-max)

F1: Satisfaction level towards mobile learning

F2: Effect of mobile learning on learning

F3: Representatives of the motivation towards mobile learning
F4: Representatives of the usefulness of the mobile learning
Total

75.00 (46.00-100.00)
46.00 (30.00-55.00)
26.00 (14.00-35.00)

22.00 (7.00-30.00)
173.00 (112.00-217.00)

M, median; min, minimum; max, maximum.
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phases. According to the results, students were able to
attend the lesson content at pre-, during, and post-lecture
phases. The results indicated that the students’ interaction
was higher in face-to-face lectures. Although the partici-
pation in face-to-face lectures was expected to be much
higher, in reality, almost half of the students did not attend
the face-to-face lectures as attendance was not mandatory.
In the post-lecture activities, students reviewed the course
content and took a short quiz, and high levels of achieve-
ment were observed amongst those who took the quiz.

For the first phase (pre-lecture), the students’ partici-
pation in the pre-lecture activities was found to be low. This
issue had also been reported previously as a challenge for
the flipped classroom approach [17]. A similar trend was
observed in the current study, although various notifica-
tion channels were used to remind students and to
encourage their participation. This result can be consid-
ered as an indication of the students’ obligations towards a
course such as attendance or grading. On the other hand,
there were students who did not participate in any activ-
ities before or during face-to-face lectures, but completed
the post-lecture activities. Since the lesson content was
open to all enrolled students, having been uploaded to the
LMS, those students who did not attend the face-to-face
lecture were able to review the course content online. This
approach provided the students with the opportunity to
study the lesson asynchronously if they missed or were
unable to attend the lesson.

Student interaction with lessons is a key indicator of
their success. In the design of the current study, a compatr-
ison was made of the pre-, during, and post-lecture activ-
ities, and it was found that students who interacted the most
achieved better results in the post-lecture quiz. Similar
studies, not only in faculties of medicine, have indicated
that the flipped classroom approach significantly improved
knowledge acquisition, demonstrated greater effectiveness
with students more open to projects, and delivered better
academic performances when compared to the traditional
lecture-based teaching approach [18-21]. Moreover, a com-
parison was also made in the current study of in-class
(during lecture) activities and post-lecture quiz results.
Those students who participated during the face-to-face
activities scored better on the post-lecture quizzes. This
result was similar to that reported in a study by Hwang, Lai,
and Wang [22], where students interacted in a seamless
learning experience through the use of mobile devices.
Having a phone in the palm of students can be turned into an
effective course teaching medium. In this context, students
were found to focus better on lessons that were interactive,
were better motivated in maintaining their attention, and
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found the interactive course to be more interesting. There-
fore, mobhile technology can be said to be useful as an
enabler for student’ active participation in the classroom.

In another study [21], there were no statistically signifi-
cant differences found between the lecture-based and flipped
classrooms regarding the methodology, student satisfaction,
long-term learning, or time spent for exam preparation. Ac-
cording to the current study’s results, one significant finding
was that students who attended face-to-face lectures were
statistically more successful at the post-lecture quizzes.
Therefore, utilizing technology within instruction does not
guarantee academic success without some level of instructor
and peer learner social interaction such as the discussion of a
problem within the classroom environment [23]. Although
students took courses for the first time using the 5L.5 method,
they managed to adapt easily since Moodle is a widely used
LMS [24], as was the faculty’s mobile application that was
used [13]. In this way, mobile devices used during face-to-
face lectures can be transformed into a useful instrument to
be utilized within the course.

According to the attitude scale results, the students
had positive attitudes towards m-learning and were found
to be interested in the enrichment of course materials with
videos, lectures, and questions asked after lessons. They
indicated that their active participation in the course was
better than for a traditional classroom lecture. Similar re-
sults were also reported with positive attitudes towards the
flipped classroom in other studies [18]. Similarly, in
another study [25], the flipped classroom approach was
found to be more satisfying when compared to lecture-
based learning.

In the current study’s implementation, short-term
technology-related limitations regarding Internet access,
and the lack of grading for the lesson could be considered
as limitations of the study. This also affected student
participation in activities related to the lesson in general.
Among the weaknesses of the instructional design that
need some further development, there was a weaker level
of participation seen at the pre-lecture phase compared to
the during lecture or post-lecture phases.

Conclusion

With the addition of technology to the instructional design
process, the performance, participation, and learning
skills of students increased in courses where educational
technology was actively employed. The application of m-
learning activities within a flipped classroom approach
with instant feedback increased the participation and
interaction levels of students in the classroom, which
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resulted in more a sociable and enjoyable learning envi-
ronment, and improved engagement of the students.

Acknowledgments: This is an expanded and revised
version of a study entitled “Development of a mobile
learning design model for medical students” presented at
the third International Graduate Education Congress
(Manisa Celal Bayar University, May 10-11, 2018).
Research funding: None declared.

Author contributions: All authors have accepted responsibility
for the entire content of this manuscript and approved its
submission.

Competing interests: Authors state no conflict of interest.
Informed consent: Informed consent was obtained from all
individuals included in this study.

Ethical approval: Ethics committee approval was received
from Ege University’s Scientific Research and Publication
Ethics Health Sciences Board prior to the initiation of the
study (Protocol No.: 331-2017).

References

1. Riddell}, Sawtelle S, Jhun P, Comes J, Tabatabai R, Joseph D, et al.
Low back pain in the emergency medicine department: a flipped
classroom module. MedEdPORTAL Publ 2016;12:1-5.

2. Dereboy IF, Giirel M, Erpek S, Savk 0. Tip Egitiminde Tam
Entegrasyona Dogru: Menderes Deneyimi. Toplum ve Hekim 2001;
16. Available from: http://www.belgelik.dr.tr/ToplumHekim/
browserecord.php?-action=browse&-recid=1581 [Accessed 27
October 2017].

3. Harvey BJ, Rothman Al, Frecker RC. Effect of an undergraduate
medical curriculum on students’ self-directed learning. Acad Med
2003;78:1259-65.

4, Van Merriénboer JJG, Sweller ). Cognitive load theory in health
professional education: design principles and strategies. Med
Educ 2010;44:85-93.

5. Evans D, Brown J. How to succeed at medical school: an essential
guide to learning. Wiley-Blackwell, West Sussex, UK; 2009.

6. Roberts DH, Newman LR, Schwartzstein RM. Twelve tips for
facilitating Millennials’ learning. Med Teach 2012;34:274-8.

7. Giirpmar E, Alimoglu MK, Kulag E, Nacar M, Budakoglu li, Karaoglu N,
etal. An e-learning module for clinical skills training in undergraduate
medical education. Tip Egitimi Diinyasi 2012;34:33-41.

8. Garrison DR, Vaughan ND. Blended learning in higher education:
framework, principles, and guidelines. San Francisco, CA: Jossey-
Bass; 2008.

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24,

25.

DE GRUYTER

. Wang M, Shen R, Novak D, Pan X. The impact of mobile learning

on students’ learning behaviours and performance: report from a
large blended classroom. Br ) Educ Technol 2009;40:673-95.
O’Flaherty ), Phillips C. The use of flipped classrooms in higher
education: a scoping review. Internet High Educ 2015;25:85-95.
Demirel 0. Ogretim ilke ve Yontemleri Ogretme Sanati [Teaching
principles and methods art of teaching]. 19th ed. Ankara: Pegem
Akademi; 2012.

Altintas L, Alimoglu MK, Alvur TM, Yildiz G, Diri S. An application
software sample for integration of curriculum of a medical school
with the national core curriculum: experience of Kocaeli
University Faculty of Medicine. Tip Egitimi Diinyasi 2012;34:6-12.
Moodle. About Moodle — MoodleDocs; 2018. Available from:
https://docs.moodle.org/35/en/About_Moodle. [Accessed 17
September 2018].

Demir K, Akpinar E. Mobil Ogrenmeye Yonelik Tutum Olgegi
Gelistirme Calismasi. Egitim Teknol Kuram ve Uygul 2016;6.
https://doi.org/10.17943/etku.83341.

Cronbach LJ. Coefficient alpha and the internal structure of tests.
Psychometrika 1951;16:297-334.

IBM. IBM SPSS statistics for Windows, Version 25.0. 2017.
Puppe JM, Nelson DM. How to flip the classroom to improve
learner engagement. | Nurses Prof Dev 2019;35:196-203.
Cheng X, Ka Ho Lee K, Chang EY, Yang X. The “flipped classroom”
approach: stimulating positive learning attitudes and improving
mastery of histology among medical students. Anat Sci Educ
2017;10:317-27.

Graham KL, Cohen A, Reynolds EE, Huang GC. Effect of a flipped
classroom on knowledge acquisition and retention in an internal
medicine residency program. ] Grad Med Educ 2019;11:92-7.
Leung JYC, Kumta SM, Jin Y, Yung ALK. Short review of the flipped
classroom approach. Med Educ 2014;48:1127.

Olivan Blazquez B, Masluk B, Gascon S, Fueyo Diaz R, Aguilar-
Latorre A, Artola Magallon |, et al. The use of flipped classroom as
an active learning approach improves academic performance in
social work: a randomized trial in a university. PLoS One 2019;14:
€0214623. https://doi.org/10.1371/journal.pone.0214623.
Hwang G-J, Lai C-L, Wang S-Y. Seamless flipped learning: a mobile
technology-enhanced flipped classroom with effective learning
strategies. ] Comput Educ 2015;2:449-73.

Rose E, Claudius I, Tabatabai R, Kearl L, Behar S, Jhun P. The
flipped classroom in emergency medicine using online videos
with interpolated questions. ) Emerg Med 2016;51:284-91.el.
Dombrowski T, Wrobel C, Dazert S, Volkenstein S. Flipped
classroom frameworks improve efficacy in undergraduate
practical courses — a quasi-randomized pilot study in
otorhinolaryngology. BMC Med Educ 2018;18:294.

LinY, ZhuY, Chen C, Wang W, Chen T, Li T, et al. Facing the
challenges in ophthalmology clerkship teaching: is flipped
classroom the answer? PLoS One 2017;12:e0174829. https://doi.
org/10.1371/journal.pone.0174829.


http://www.belgelik.dr.tr/ToplumHekim/browserecord.php?-action=browse&-recid=1581
http://www.belgelik.dr.tr/ToplumHekim/browserecord.php?-action=browse&-recid=1581
https://docs.moodle.org/35/en/About_Moodle
https://doi.org/10.17943/etku.83341
https://doi.org/10.1371/journal.pone.0214623
https://doi.org/10.1371/journal.pone.0174829
https://doi.org/10.1371/journal.pone.0174829

	Mobile learning in a flipped classroom: findings from a “5-lecture-5” blended learning design for large classesTers yüz sın ...
	Ters yüz sınıfta mobil öğrenme: Büyük sınıflar için “5-Ders-5” karma öğrenme tasarımından bulgular

	Introduction
	Methods
	Sample
	Educational context and instructional design process
	Instruments
	Student information form
	Attitude scale towards mobile learning
	Course observation form
	Achievement test
	Online system records

	Statistical analysis

	Results
	Findings related to 5L5 instructional design
	Pre-lecture
	During lecture
	Post-lecture

	Attitudes and opinions of students on 5L5 instructional design

	Discussion
	Conclusion
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


