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Abstract
This study aimed to determine the effects of the traditional classroom model, distance
education model and flipped classroom model designed according to ARCS (attention,
relevance, confidence and satisfaction) motivation strategies on motivation and academic
achievement levels. For this purpose, the study was conducted by using an experimental
pretest-posttest control group design. Purposive sampling was used to determine the partic-
ipants. Frequency, percentage, mean, dependent groups t-test and ANOVA test were utilized
for data analysis. The results indicated that the academic achievement levels of the students in
the flipped classroommodel usingARCSmotivation strategieswere significantly higher than
those of the students in the distance education classroommodel and the traditional classroom
model. In addition, the training process did not lead to a significant change in the motivation
of the students in the traditional classroom model and distance education classroom model,
but did lead to a significant change in the motivation of the students in the flipped classroom
model. In response to the results of the study, various suggestions were made.

Keywords ARCSmotivationstrategies .Academic achievements .Traditional classroom.
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1 Introduction

Classroom management is a science that examines the effective management of the
classroom. It is mainly used in education management and supervision, education
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programmes and teaching, and psychological counselling and guidance. Classroom
management can be defined as the application of school management to the classroom.
For example, determining the rules to be obeyed in a class, the provision of discipline,
the use of the teacher’s authority, the effective use of time and the formation of a
classroom climate are all related to education management.

Since the target group is students, the most important dimension of classroom
management is the management of instruction, because effective classroom manage-
ment focuses on this dimension (Çelik 2009). The instructional dimension includes
activities such as the preparation and use of suitable materials for the teaching process,
the use of appropriate educational technologies, teaching methods and techniques for
the purposes of the course, and the preparation of the physical environment. Therefore,
the success of instruction is directly related to the success of classroom management.

The teaching environment is also an important dimension for classroom manage-
ment. Today, distance learning environments are frequently used learning environments
like face-to-face classroom environments. Moore and Kearsley (2011, p. 2) defined
distance education as “a planned, institutional and managerial activity that includes
learning and teaching methods in different places and uses different technologies by
applying private lesson design and teaching methods”. While distance education is an
environment in which the teacher and the learners are not in the same place and the
instructor arranges and presents the educational service from a central location, face-to-
face education is an environment in which the learners and the instructor interact
simultaneously at the same time and in the same environment.

Web-based training is also a kind of distance education, but cannot be defined
clearly. The most advantageous aspects of web-based education compared to face-to-
face training are that it offers the opportunity for appropriate learning with low-cost
education and flexible learning with its independence from time and place. For this
reason, time management, one of the class management dimensions, is managed
differently depending on the environment used.

Other benefits of web-based distance education are providing a wide range of
educational resources (databases, electronic journals, software libraries and various
links), supporting an active and dynamic learning environment, and requiring interac-
tions that allow learners to experience personal meaningful experiences (Al and
Madran 2004; Carswell and Venkatesh 2002; MacDonald et al. 2001). However, in
addition to the benefits of web-based distance education, there are various problems or
concerns, with the lack of obligatory preparations for the planning of programmes,
insensitivity to changes in instructors’ role, low-quality education, uncertainties in the
use of resources and materials, a lack of technical expertise and the uncertainty of
access to technical support being the main ones (MacDonald et al. 2001). Another
problem in distance education is a lack of motivation due to a lack of social interaction
(Karabatak and Turhan 2017; Yolcu 2015). The lack of time flexibility and of equal
opportunities in education, the inability to adapt to technological developments rapidly
and the increase in the number of students in the classroom in face-to-face education
have led educational researchers to develop new classroom models (Yolcu 2015). One
of these classroom models is the flipped classroom model.

The flipped classroom model is a classroom model developed to improve the quality
of both teaching and learning in spite of the crowded classes, the shift of teaching
online, the reduction of resources over time and the difficulty of updating (Larcara
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2014). Flipped learning refers to a student-centred blended learning approach in
contrast to traditional education (Gilboy et al. 2015). This system enables learners to
access the subjects they need to learn outside school with the help of asynchronous
systems or resources (course videos and articles, various electronic data sources,
images and presentations), thus it provides effective learning. This system, which is
defined as the displacement of homework and in-class course work, provides the
opportunity for learners to focus on the problems they face in their individual learning
processes (Gençer et al. 2014; Verleger and Bishop 2013). In other words, the flipped
classroom system enables students to learn theoretical knowledge at home and apply
what is learned in school (Zownorega 2013). Therefore, the flipped classroom system
promotes student-teacher interaction, provides opportunities for real-time feedback,
increases student engagement and motivation, and allows learners to learn at their
own pace (Goodwin and Miller 2013).

Another dimension of effective classroom management is relationship management.
Therefore, relationships, communication and motivation in the classroom should be
well managed (Çelik 2009). The ARCS motivation model is a model that emphasizes
the effective use of teaching techniques, communication and relationships in both web-
based and face-to-face classes.

The ARCS motivation model was created by Keller to demonstrate the relationship
betweenmotivation and performance, and is based on Vroom’s expectancy theory (Acar
2009; Kelly and Weibelzahl 2005), one of the effective theory of motivation in educa-
tional psychology (Arnone and Small 1999). There are four key strategy categories in
the model:Attention,Relevance,Confidence and Satisfaction. Each category consists of
three subcategories. Table 1 shows the categories of the ARCS motivation model.

The categories seen in Table 1 are useful in diagnosing learners’ motivational
profiles and in creating motivational tactics that are appropriate for the specific
problems that are identified (Keller 2010, p. 47). Attention strategies are aimed at
awakening and sustaining curiosity and interest. Relevance strategies are related to the
needs, interests and motives of learners. Confidence strategies help students develop a
positive expectation for success. Satisfaction strategies provide internal and external
support to the students’ efforts (Acar 2009).

In the literature, there are studies showing that the ARCS motivation model has been
applied successfully in face-to-face teaching (Aşıksoy and Özdamlı 2016; Hung 2014;
Kong 2014; Naime-Diefenbach 1991; Schultz et al. 2014), technology-supported

Table 1 ARCS Motivation Model

Attention Relevance Confidence Satisfaction

A.1 R.1 C.1 S.1

Perceptual Arousal Goal Orientation Learning Requirements Natural Consequences

A.2 R.2 C.2 S.2

Inquiry Arousal Motive Matching Personal Control Positive Consequences

A.3 R.3 C.3 S.3

Variability Familiarity Success opportunities Equity

(Keller 1983, 1987)
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teaching (Çetin 2007; Gabrielle 2003; Gokcul 2007), online and distance education
(Huett 2006; Li and Moore 2018; Malik 2014) and web-supported teaching (Acar
2009; ChanLin 2009; Turel and Sanal 2018). Among these studies, the flipped class-
room model was compared with the traditional classroom model in experimental
studies (Astleitner and Hufnagl 2003; Aşıksoy and Özdamlı 2016; Kostaris et al.
2017), and used the different face-to-face teaching materials, e-mails, instructional
texts, videos and various teaching tools that were in flipped classrooms (Gençer et al.
2014). Gençer et al. (2014) also stated that studies on the integration of the distance
education system into the flipped classroom system should be increased in Turkey, as
this situation could provide important benefits for students’ learning. In addition, no
study could be found that compares the traditional classroom model using the face-to-
face environment, the distance education model using the web-based environment, and
the flipped classroom model using both the face-to-face and the web-based environ-
ment. Therefore, this study aimed to examine the effects of the traditional classroom
model, the distance education model and also the flipped classroom model designed
according to the ARCS motivation model on the motivation and academic achievement
levels of students. For this purpose, answers were sought to the following questions:

1. Do the pre-training motivation levels of students in the flipped classroom model,
the traditional classroom model and the distance education model differ
significantly?

2. Do the post-training motivation levels of students who participate in the flipped
classroom model, the traditional classroom model and the distance education
model differ significantly?

3. Do the pre- and post-training motivation levels of students differ significantly?

3.1. Do the pre- and post-training motivation levels of students in the traditional
classroom model differ significantly?

3.2. Do the pre- and post-training motivation levels of students in the distance
education model differ significantly?

3.3. Do the pre- and post-training motivation levels of students in the flipped
classroom model differ significantly?

4. Do the pre- and post-training academic achievement levels of students in the
flipped classroom model, the traditional classroom model and the distance educa-
tion model differ significantly?

5. Do the post-training academic achievement levels of students -initially have the
same academic achievement level- in the flipped classroom model, the traditional
classroom model and the distance education model differ significantly?

2 Method

2.1 Research model

The present study aimed to determine the effects of the flipped classroom model
designed according to the ARCS motivation strategies on the motivation and academic
achievement levels of students. For this purpose, a comparison of the flipped classroom
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model with the distance education model and the traditional classroom model was
made. Therefore, one experimental group and two control groups were used. An
experimental design of quantitative research methods was used to collect data before
and after the training process. Experimental designs are also known as “intervention
studies” or “group comparison studies”. Experimental designs are procedures in quan-
titative research in which the investigator determines whether an activity or materials
make a difference in the results of participants (Creswell 2012, pp. 20–21).

A true experimental designwas used in the experimental model. In true experimental
designs, subjects are randomly assigned to groups. In this design, firstly, groups are
created through random assignment from the previously determined subject pool.
Group participants are randomly determined (Creswell 2012, p. 309). The formation
of the experimental design is as shown in Table 2.

The random design with the pretest-posttest control group used in the study is seen
in Table 2. The traditional classroom model was applied to Control Group 1, the
distance education model was applied to Control Group 2 and the flipped classroom
model was applied to the Experimental Group for eight weeks. The same scales and
academic achievement tests were applied to all three groups before and after the
training process.

2.2 Study group

The participants of the study were determined by purposive sampling method among
the undergraduate students. In purposive sampling, participants of the research are
determined by researchers (Cohen et al. 2005; Silverman 2006). So during the deter-
mination of the students in the control and experimental groups, the criteria of ability to
use information and communication technologies effectively and Internet accessibility
including willingness were taken into account.

For the purpose of the study, an experimental group and two control groups were
formed. Having a homogeneous structure of the study groups is an important factor in
experimental studies (Creswell 2012, p. 298). Therefore, in order to have a homoge-
neous structure, an academic achievement test was applied to all students before the
experimental process and the equivalence of the groups was provided by this test. As a
result of the equivalence, Control Group 1 consisted of 31 students, Control Group 2

Table 2 Pretest-posttest Control Group Design

Study Group Pretest Process – Model Posttest

Control Group 1 Academic Achievement Test Face-to-Face Learning
(Traditional Classroom Model)

Academic Achievement
Test

Course Interest Survey Course Interest Survey

Control Group 2 Academic Achievement Test Web-based Learning
(Distance Education Model)

Academic Achievement
Test

Course Interest Survey Course Interest Survey

Experimental
Group

Academic Achievement Test Flipped Learning Academic Achievement
Test

Course Interest Survey (Flipped Classroom Model) Course Interest Survey
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consisted of 33 students and the Experimental Group consisted of 35 students. The
demographic characteristics of the students in the experimental and control groups and
their pre-training academic achievement levels are shown in Table 3.

As can be seen in Tables 3, 80.6% of the students were female (n = 25) and 19.4%
were male (n = 6) in Control Group 1, 73.5% of the students were female (n = 25) and
23.5% were male (n = 9) in Control Group 2, and 77.1% of the students were female
(n = 27) and 22.9% were male (n = 8) in the Experimental Group. Table 3 also shows
that there was no significant difference (F(2,97) = .061; p > .05) between the pre-training
academic achievement levels of Control Group 1 (X¯AA-1 = 30.42), Control Group 2
(X¯AA-1 = 29.94) and the Experimental Group (X¯AA-1 = 30.80). Therefore the academ-
ic achievement levels of the groups were equivalent. The average age of the students
was 20.5 years.

2.3 Training process planning

Activities were planned before the training process. For this reason, firstly the teaching
process was designed within the framework of the ARCS motivation model. Morrison
(2003) states that when designing a teaching system, it is first necessary to implement a
motivational design and then to implement ARCS motivation model strategies.

2.3.1 Motivational design process

The motivational design used in the study is shown in Fig. 1.
Figure 1 shows the 10-step motivational design process indicated by Keller (2010).

According to this design process, information about the students (audience) and the
course was obtained in the first two steps. In the third step, various researches were
conducted to increase the interest of the students in the lesson, to motivate them and to
improve their performance. In the literature, it was observed that students had concerns
about their own competencies in information technologies, and their computer use
competencies, their the lack of equal comprehension level caused stress and
technology-related anxiety in most students (Cabı and Ergün 2016). In addition, it is
evident that students who have low access to information technologies are more
anxious about computer technologies than other students (Bahar and Kaya 2013).
For this reason, it was decided to create a flipped classroom model where web-based
and face-to-face training were used together in order to decrease these concerns,
increase their motivation, and improve their performance. The process between the
fourth step and the ninth step was carried out with analysis and interviews conducted by

Table 3 Demographic Characteristics and Pre-Training Academic Achievement Levels of the Students

Group Female % Male % XAA-1 sd F p

Control Group 1 25 80.6 6 19.4 30.42 13.157 .061 .941

Control Group 2 25 73.5 9 23.5 29.94 10.357

Experimental Group 27 77.1 8 22.9 30.80 6.411

AA-1 Pre-training academic achievement test score
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the six lecturers of Basic Information Technology Use courses at Firat University.
Firstly, the positive and negative aspects of face-to-face and web-based learning were
discussed and learning objectives and assessments were determined. Possible strategies
and tactics were discussed. In light of opinions and recommendations, the training
process was conducted within the framework of flipped classroom model strategies. In
this classroom model, it was appropriate to use a face-to-face laboratory environment
and web-based environment together with the use of various resources and videos to be
prepared by the instructor. Therefore, training videos were prepared by two lecturers. It
was decided to conduct the evaluation and revision process after the training process in
accordance with the opinions of the students.

2.3.2 Implementation of ARCS motivation model strategies

ARCS motivation strategies are suitable for the flipped classroom model. For this
reason, the ARCS motivation model strategies in Table 1 were integrated into the
teaching process. The process of the flipped classroom model is as follows:

& Before the instructor and students come together in a face-to-face environment, the
instructor presents the syllabus in the web-based environment and specifies the
aims and objectives of the module during the course (R.2. Motive Matching). He/
she loads all resources that need to be used (related course documents, videos and
other work files) to the web-based environment (C.2. Personal Control). Among
these sources, there are videos about the implementation of homework assignments
and similar applications of homework to students (R.1. Familiarity).

& Students follow the course video(s) and presentation(s) at any time, take notes, and
try to do the homework and practice assignment (R.3. Motivation Match). They
prepare questions related to what they cannot do.

& Students ask the lecturer what they should ask in the web-based environment before
the face-to-face course (A.2. Inquiry Arousal).

& The instructor groups the participants according to the types of student questions.
Participants discuss what they cannot do and help each other in the group (A.3.

(1) Obtain course 
information

(2) Obtain audience 
information

(3) Analyse 
audience 

motivation

(4) Analyse 
existing materials 

and conditions

(5) List objectives 
and assessments

(6) List potential 
tactics

(7) Select and/or 
design tactics

(8) Integrate with 
instruction

(9) Select and 
develop materials

(10) Evaluate and 
revise

Fig. 1 ARCS Motivational Design Activities. (Source: Keller 2010)

Education and Information Technologies (2020) 25:1475–1495 1481



Variability). Then the faculty tries to help the groups and provides feedback that
supports the students’ efforts and abilities (C.3. Success opportunities).

& For questions that cannot be answered, the instructor directs students to search for
answers to questions and tries to make them learn (A.1. Perceptual Arousal).

& The instructor gives another practice assignment to students to determine whether
they have learned the module and also states the evaluation criteria (C.1. Learning
Requirements).

& The instructor shares the other homework or practice assignments with the students
(S.1. Natural Consequences – Intrinsic Effort). The instructor tries to determine the
learning levels of the students according to the evaluation criteria (S.3. Equity),
adds scores according to the learning levels and gives feedback on the results of the
evaluation (S.2. Positive Consequences – Extrinsic Rewards).

2.3.3 ARCS motivation strategies in flipped classroom management dimensions

ARCS motivation model strategies effectively use the dimensions of classroom man-
agement. In accordance with the objectives of the course, the course syllabus is
prepared in the instructional dimension, and the course materials and resources are
prepared and shared with the learners. In the time management dimension, learning can
be adjusted according to the learning speed of the student and there is no limitation for
the learning time. In the relationship management dimension, there are both group and
trainer interaction in a face-to-face environment. There is also interaction with the
educator, independent of time and space, in the web-based environment. A positive
climate is created for both the face-to-face and web-based environment for the behav-
iour management dimension. Both environments are intended to be used effectively to
solve problems.

2.4 Experimental training process

Before the training process, firstly the students were informed about the application.
Then pre-test data were collected from the groups via the Course Interest Survey (CIS)
and Academic Achievement Test. From the second week, the subjects in the course
syllabus were taught with the applications in each group. The course syllabus was
prepared as a modular structure. The training process continued for eight weeks and
one module was scheduled for each week. There were basic concepts of basic infor-
mation technologies in the first module, operating systems in the second module, word
processing programs in the third and fourth modules, spreadsheets in the fifth and sixth
modules, and presentation preparation in the seventh and eighth modules.

In the training process, the traditional classroom model for Control Group 1, the
distance education model for Control Group 2 and the flipped classroom model for the
Experimental Group were used. Within the framework of these models, face-to-face (in
computer labs) courses were given to the students in Control Group 1 and applications
were made. The students in Control Group 2 participated in lessons in a web-based
environment synchronously (virtual classroom) and asynchronously (documents,
videos and work files prepared by the instructor). Students were also allowed to use
computer labs at any time.
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The students in the Experimental Group benefited from the web-based asynchronous
environment and sources used by Control Group 2. The web-based environment was
supported by face-to-face training. After the modules were completed in all groups, the
posttests were applied to the students.

2.5 Data collection tools

In this study, the Academic Achievement Test and CIS were used as data collection
tools.

The Academic Achievement (AA) Test was developed by Bingöl and Halisdemir
(2017). Researchers calculated the item difficulty index values of the questions in the
test ranged between .21 and .49. The average difficulty of the test was found to be .59.
As a result of Kuder-Richardson-20 analysis, the KR-20 value of the test was calculated
as .51 (Bingöl and Halisdemir 2017).

The Course Interest Survey (CIS) was used to determine whether students were
interested in a course organized according to the ARCS motivation model in the
experimental and control groups. The CIS was developed by Keller and Subhiyah
(1987). A Likert-type scale is used consisting of 34 items. There are options between 1
(Not True) and 5 (Completely True) for each item response in the scale. Keller (2006)
calculated that the reliability coefficient of the scale was .93. The reliability coefficient
of the scale, which was adapted to Turkish by Acar (2009), was calculated as .92.

2.6 Data analysis

The SPSS 22 program was used to analyse the data. The normal distribution of the data
was tested before the analysis of the data and skewness and kurtosis values were
calculated. The results obtained are shown in Table 4.

As can be seen in Table 4, according to the skewness and kurtosis values, data are
normally distributed, because, according to Tabachnick and Fidell (2013), if the
skewness and kurtosis values are between +1.5 and − 1.5, the data show normal
distribution. Frequency, percentage and arithmetic mean were evaluated, and t-test
and one-way analysis of variance were performed to analyse the data. The LSD test,
one of the post hoc tests, was used to determine the source of significant difference.

Table 4 Arithmetic Mean and Normality Distributions of Dimensions

Test Dimension X sd Skewness Kurtosis

Pretest Attention Pretest 3.26 .5175 .241 .088

Relevance Pretest 3.53 .5972 .078 −.412
Confidence Pretest 3.68 .5915 −.510 .168

Satisfaction Pretest 3.09 .6397 −.119 −.582
Posttest Attention Posttest 3.44 .5245 .407 −.216

Relevance Posttest 3.56 .6649 .012 −.744
Confidence Posttest 3.65 .6565 −.009 −.936
Satisfaction Posttest 3.30 .5684 .614 .048
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The effect size was calculated if significant differences occurred in the comparisons.
The effect size is the coefficients that give information about the magnitude of the
significant difference between the scores of the groups compared. The effect size d
coefficient was calculated for the dependent groups with significant differences be-
tween the scores, and the η2 coefficient was calculated for the independent groups with
significant differences between the scores. The value of d is considered a very large
effect if it is greater than 1, as a large effect if it is between 1 and .8, as a medium effect
if it is between .7 and .5 and as a small effect if it is between .4 and .2 (Cohen et al.
2005; Thalheimer and Cook 2002). The value of η2 is considered a large effect if it is
greater than .14, a medium effect if it is between .13 and .06, and a small effect if it is
between .05 and .01 (Can 2013).

3 Findings

In order to determine the effects of the traditional classroom model, the distance
education model and the flipped classroom model designed according to the ARCS
motivation strategies on students’ motivation and academic success, various analyses
were carried out and the findings are presented under this heading.

An ANOVA test was used to determine whether there was a significant difference in
the pre-training motivation levels of the students in the flipped classroom model,
traditional classroom model and distance education model. The results of the analysis
are shown in Table 5.

As shown in Table 5, there are significant differences in pre-training motivation
levels in the dimensions of attention (F(2,97) = 6.911; p < .01), relevance (F(2,97) = 7.489;
p < .01) and satisfaction (F(2,97) = 1.408; p < .01) of students in the flipped classroom
model, the traditional classroom model and the distance education model, but there is
no significant difference in the confidence (F(2,97) = 7.210; p > .01) dimension. Accord-
ing to the LSD test results, students in the traditional classroom model have higher
motivation levels than those in the distance education and flipped classroom models in
the dimensions of attention and satisfaction. And students in the traditional and flipped
classroom models have higher motivation levels than those in the distance education
classroom model in the dimension of relevance. In addition, the effect sizes (η2 < .14)
of the significant differences between the groups – classroom models – are at the
medium level for the three dimensions.

An ANOVA test was used to determine whether there was a significant difference in
the post-training motivation levels of the students in the flipped classroom model,
traditional classroom model and distance education model. The results of the analysis
are shown in Table 6.

As can be seen in Table 6, there are significant differences between the post-training
motivation levels in the dimensions of attention (F(2,97) = 4.964; p < .01), relevance
(F(2,97) = 4.104; p < .01), satisfaction (F(2,97) = 6.393; p < .01) and confidence (F(2,97) =
11.46; p > .01) of students in the flipped classroom model, in the traditional classroom
model and in the distance education model. According to the results of the LSD test, it
is evident that the motivation levels of the students in the traditional and flipped
classroom models are higher than those of the students in the distance education model
in the attention and satisfaction dimensions. In the relevance dimension, the students in
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the flipped classroom model have a higher motivation level than the students in the
distance education model; and in the confidence dimension, the students in the flipped
classroom model have higher motivation levels than the students in other classroom
models. While the effect size of the significant difference between the groups for the
attention, relevance and satisfaction dimensions is medium (η2 < .14), the effect size for
the confidence dimension is large (η2 = .19).

In order to determine whether there was a significant change in the pre- and post-
training motivation levels of the students in the traditional classroom model, the
dependent groups t-test was performed and the results are shown in Table 7.

As can be seen in Table 7, there are no statistically significant differences between
the pre- and post-training motivation levels in the dimensions of attention (X pre = 3.52;
X post = 3.54; t30 = −.109; p > .05), relevance (X pre = 3.81; X post = 3.54; t(30) = 1.666;
p > .05), confidence (X pre = 3.77; X post = 3.57; t(30) = 1.364; p > .05) and satisfaction
(X pre = 3.42; X post = 3.46; t(30) = −.251; p > .05) of the students in the traditional class-
room model. This situation shows that the face-to-face training process does not have a
significant effect on the motivation of the participants.

In order to determine whether there was a significant change in the pre- and post-
training motivation levels of the students in the distance education model, the depen-
dent groups t-test was performed and the results are shown in Table 8.

As can be seen in Table 8, there are no statistically significant differences between
the pre- and post-training motivation levels in the dimensions of attention (X pre = 3.08;
X post = 3.22; t(33) = 1.799; p > .05), relevance (X pre = 3.27; X post = 3.34; t(33) = −.595;
p > .05), confidence (X pre = 3.54; X post = 3.35; t(33) = 1.949; p > .05) and satisfaction
(X pre = 3.01; X post = 3.03; t(33) = −.214; p > .05) of the students in the distance education
model. This situation shows that the web-based training process does not have a
significant effect on the motivation of the participants.

In order to determine whether there was a significant change in the pre- and post-
training motivation levels of the students in the flipped classroom model, the dependent
groups t-test was performed. The results are shown in Table 9.

As shown in Table 9, there are statistically significant differences between the pre-
and post-training motivation levels in the dimensions of attention (X pre = 3.21; X post =

Table 7 Comparison of the Pre- and Post-Training Motivation Levels of the Students in the Traditional
Classroom Model

Group Test N X sd t df p

Traditional Classroom Model Attention_Pretest 31 3.52 .571 −.109 30 .914

Attention_Posttest 31 3.54 .581

Relevance_Pretest 31 3.81 .593 1.666 30 .106

Relevance_Posttest 31 3.54 .684

Confidence_Pretest 31 3.77 .557 1.364 30 .183

Confidence_Posttest 31 3.57 .675

Satisfaction_Pretest 31 3.42 .586 −.251 30 .804

Satisfaction_Posttest 31 3.46 .619
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3.57; t(34) = −4.856; p < .05), relevance (X pre = 3.55; X post = 3.79; t(34) = −2.221;
p < .05), confidence (X pre = 3.74; X post = 4.02; t(34) = −3.015; p < .05) and satisfaction
(X pre = 2.87; X post = 3.42; t(34) = −3.869; p < .05) of the students in the flipped class-
room model. This situation shows that face-to-face and web-based environments used
together in the training process does not have a significant effect on the motivation of
the participants.

The effect size of the significant differences between the pre- and post-training
motivation levels of the students in the flipped classroom model is at a large level for
the attention (d = .82) dimension and a medium level for the relevance (d = .38),
confidence (d = .51) and satisfaction (d = .65) dimensions.

The t-test was performed to determine whether a significant change occurred
between the pre- and post-training academic achievement levels of the students in the
flipped classroom model, the traditional classroom model and the distance education
model. The results are shown in Table 10.

As can be seen in Table 10, it is evident that there are statistically significant
differences between the pre- and post-training academic achievement level of the
students in the traditional classroom model (XAA-1 = 30.42; XAA-2 = 45.48; t(30) =
−6.256; p < .05), the distance education model (XAA-1 = 29.94; XAA-2 = 48.53; t(33) =

Table 9 Comparison of the Pre- and Post-Training Motivation Levels of the Students in the Flipped
Classroom Model

Group Test N X sd t df p d

Flipped Classroom Model Attention_Pretest 35 3.21 .454 −4.856 34 .000 .82

Attention_Posttest 35 3.57 .494

Relevance_Pretest 35 3.55 .516 −2.221 34 .033 .38

Relevance_Posttest 35 3.79 .644

Confidence_Pretest 35 3.74 .632 −3.015 34 .005 .51

Confidence_Posttest 35 4.02 .636

Satisfaction_Pretest 35 2.87 .684 −3.869 34 .000 .65

Satisfaction_Posttest 35 3.42 .554

Table 8 Comparison of the Pre- and Post-Training Motivation Levels of the Students in the Distance
Education Model

Group Test N X sd t df p

Distance Education Model Attention_Pretest 34 3.08 .441 −1.799 33 .081

Attention_Posttest 34 3.22 .435

Relevance_Pretest 34 3.27 .577 −.595 33 .556

Relevance_Posttest 34 3.34 .608

Confidence_Pretest 34 3.54 .572 1.949 33 .060

Confidence_Posttest 34 3.35 .465

Satisfaction_Pretest 34 3.01 .524 −.214 33 .832

Satisfaction_Posttest 34 3.03 .438
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−12.267; p < .05) and the flipped classroom model (XAA-1 = 30.80; XAA-2 = 53.11;
t(34) = −13.156; p < .05). This finding shows that the training processes have significant
effects on the academic achievement levels of the students in all three classroom
models.

The effect sizes of the academic achievement levels of the students in the traditional
classroom model (d = 1.12), the distance education model (d = 2.10) and the flipped
classroom model (d = 2.22) are very large. When the effect size of the academic
achievement levels of the three classroom models is compared, it can be seen that the
flipped classroom model has the largest effect.

An ANOVA test was used to determine the significant difference between the post-
training academic achievement levels of the students in the flipped classroom model,
the traditional classroom model and the distance education model. The results of the
analysis are shown in Table 11.

As can be seen in Table 11, there are statistically significant differences between the
post-training academic achievement levels of the students in the traditional classroom
model (XAA-2 = 45.48; t(30) = −6.256; p < .05), the distance education model (XAA-2 =
48.53; t(33) = −12.267; p < .05) and the flipped classroom model (XAA-2 = 53.11; t(34) =
−13.156; p < .05). According to the LSD test results, the significant difference is
between the academic achievement levels of the participants in the flipped classroom
model and the academic achievement levels of the other classroom models, and

Table 11 Comparison of the Post-Training Academic Achievement Levels of the Classroom Models

Group N X sd ANOVA

Source of
Variance

Sum of
Squares

df Mean
Square

F p LSD η2

Traditional
Classroom (1)

31 45.48 9.549 Between
Groups

979.635 2 489.817 6.333 .003 3 > 1 .12

Distance Education (2) 34 48.53 8.976 Within
Groups

7501.755 97 77.338

99 3 > 2
Flipped Classroom (3) 35 53.11 7.873 Total 8481.390

Table 10 Comparison of the Academic Achievement Levels of Classroom Models

Group Test N X sd t df p d

Traditional Classroom AA-1 31 30.42 13.157 −6.256 30 .000 1.12

AA-2 31 45.48 9.549

Distance Education AA-1 34 29.94 10.357 −12.267 33 .000 2.10

AA-2 34 48.53 8.976

Flipped Classroom AA-1 35 30.80 6.411 −13.156 34 .000 2.22

AA-2 35 53.11 7.873

AA-1 Pre-training academic achievement test score; AA-2 Post-training academic achievement test score

*p < .05
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students in the flipped classroom model have higher academic achievement levels than
those in the distance education and traditional classroom models.

The effect size of the significant difference between the post-training academic
achievement levels of the students in the flipped classroom model, the traditional
classroom model and the distance education model is also medium (η2 = 0.12).

4 Results, discussion and conclusion

This study aimed to determine the effects of the traditional classroom model, distance
education model and flipped classroom model designed according to the ARCS
motivation strategies on the motivation and academic achievement levels of students.
For this purpose, the findings obtained from the analyses were interpreted and
discussed along with literature.

According to the findings, the pre-training motivation level of the students in the
flipped classroom model, the traditional classroom model and the distance education
model showed significant differences in the attention, relevance and satisfaction di-
mensions, but did not show any significant difference in the confidence dimension. As
a result of the analyses, in the attention and satisfaction dimensions the pre-training
motivation level of the students in the traditional classroom model was higher than that
of the students in the other classroom models. In the relevance dimension, the pre-
training motivation levels of the students in the traditional and flipped classroom
models were higher than the motivation level of the students in the distance education
model. In addition, the effect sizes of the significant differences between the classroom
models were at the medium level for three dimensions.

The results showed that there were significant differences between the post-training
motivation levels of the students in all three classroom models in the attention,
relevance, satisfaction and confidence dimensions. According to the analysis, after
the training process the students in the traditional and flipped classroom models had
significantly higher motivation levels than those in the distance education model in the
attention and satisfaction dimensions; the students in the flipped classroom model had a
significantly higher motivation level than those in the distance education model in the
relevance dimension; and the students in the flipped classroom model had a signifi-
cantly higher motivation level than those in the other classroom models in the confi-
dence dimension. The effect size of the significant differences between classroom
models was at the medium level for the attention, relevance and satisfaction dimensions
but at the large level for the confidence dimension.

According to the findings, the traditional classroom model and the distance educa-
tion model did not have significant effects on students’ motivations, whereas the
flipped classroom model using the ARCS motivation strategies had a significant and
positive effect on students’ motivation. In the flipped classroom model, the effect size
of the significant difference between the pre- and post-training motivation level was at
the large level for the attention dimension and at the medium level for the relevance,
confidence and satisfaction dimensions.

In the studies using the ARCS motivation model but not using the flipped classroom
model, the attention, relevance, confidence and satisfaction levels of the experimental
group benefiting from face-to-face learning (Dede 2003) and face-to-face learning as
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well as web-based learning using ARCS motivation strategies (Acar and Uslu 2014)
were slightly higher than those of the control group, but these differences were not
significant. However, in the studies conducted by Gabrielle (2003), Çetin (2007), Acar
(2009), and Ünsal (2014), the motivation levels of the experimental group benefiting
from web-based and technology-supported learning using ARCS motivation strategies
were higher and more meaningful than those of the control group. In Huett’s (2006)
study, the confidence, relevance and satisfaction motivation levels of the experimental
group showed significant differences compared to the control group but the level of
attention motivation level did not show a significant difference.

This result of the study establishes a significant difference in motivation for students
in the flipped classroom model. Because one of the most significant problems in
distance education systems is the motivation of learners (Bennett and Monds 2008;
Bilgiç and Tüzün 2015; Bonk 2001; Karabatak and Turhan 2017). The results from
both this study and the literature showed that students could be more motivated in the
face-to-face training process. However, the results also revealed that the face-to-face
training process alone could not provide sufficient motivation for the students and
motivation strategies are important when deciding on materials to be used or material
development in order to motivate students in the teaching process. For example, Mills
and Sorensen (2004) stated that the software program, incorporates appropriate strat-
egies in the dimensions of attention, relevance, confidence and satisfaction to motivate
and actively engage the student in the learning process. By maintaining the attention of
the students and gaining their confidence and satisfaction, the software program helps
students to maintain a desire to practise, learn and succeed. For this reason, it is very
important to prepare the program according to ARCS motivation models to increase the
effectiveness of this novelty model. In addition, it is of great importance that the course
materials and videos to be used in the web-based environment are prepared by the
instructor.

In the study, attention was paid to the fact that the pre-training academic success
levels of the groups were equal. The post-training academic achievement levels of the
students in the three classroom models increased significantly compared to the pre-
training level. However, comparing the effect size of the pre- and post-training aca-
demic achievement levels of the classroom models, the flipped classroom model had
the largest effect. In addition, the findings showed that the post-training academic
achievement levels of classroom models differed significantly. This difference was
particularly in favour of the flipped classroom model and the effect size of the
difference was seen at the medium level.

In Ünsal’s (2007) study using the ARCS motivation model but not using the flipped
classroom model, the experimental group in which the blended learning approach was
applied was more successful than the face-to-face learning group. The study by Usta
(2007) also statistically agreed that students in blended education were more successful
than those in online education. In Acar’s (2009) and Ünsal’s (2014) studies, the
academic achievement level of the experimental group using ARCS motivation in
web-based environment was higher than that of the control group in face-to-face
classroom environments. Huett’s (2006) study reported a significant difference in
performance measurements in favour of the experimental group. In Gokcul’s (2007)
study, the experimental group used computer software based on Keller’s ARCS
motivation model and was more successful than the control group, who participated
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in the classroom. In Li and Keller’s (2018) study, it was stated that the ARCS model
was applied in a variety of learning contexts internationally. The study reports that most
of these studies were conducted quantitatively and experimentally, and mostly related
to motivation and learning achievement. However, inconsistent results were obtained
regarding the effects of the ARCS model in these studies.

Some studies observed that the flipped classroom approach enhanced the partici-
pants’ academic ability or performance (Aşıksoy and Özdamlı 2016; Deslauriers et al.
2011; Hung 2014; Kong 2014; Love et al. 2013; Roach 2014; Schultz et al. 2014; Turel
and Sanal 2018), motivation (Aşıksoy and Özdamlı 2016) and participation (Chen et al.
2014; Deslauriers et al. 2011; Hung 2014) as in this study. The findings of most of the
studies related to the ARCS motivation model and flipped classroom approach and the
findings of this study are in line with each other. However, the findings of Frydenberg’s
(2012) and Winter’s (2013) studies were not consistent with the findings of this study.
Using a flipped classroom approach, Frydenberg (2012) found no increase in the
achievement of the students when compared with the traditional approach. In the study
by Winter (2013), no increase was observed in the achievement of students using the
flipped classroom approach.

The findings of this study indicated that all three classroom models contributed
positively to the academic achievements of the students. However, the highest aca-
demic achievement increase occurred in the flipped classroom model. This increase in
academic achievement level is due to the strategies of the ARCS motivation model,
because using ARCS motivation strategies in the flipped classroom model provides
effective use of classroom management dimensions. In addition, in the flipped class-
room model, before the students participate in the face-to-face environment, students
have to use the course materials provided in a web-based environment and study the
subjects in the course syllabus. This also enables the students to try to answer the
questions that they have not answered with their friends and to learn by interacting,
doing and living in a face-to-face environment. In addition, reinforcement of the subject
with different practice examples in the face-to-face education process causes students to
increase their academic achievement. Goodwin and Miller (2013) also stated that when
flipped classrooms are correctly applied, students can improve their learning.

The findings of both this study and the previous studies showed that a systematically
designed technological learning environment could have a positive impact on students’
motivation, performance and individual learning. The findings also indicated that
academic success would increase when these environments were supported by face-
to-face classroom environments. Eşgi (2006) also stated that the most effective educa-
tion that is conducted today in technological environments is complementary or
supportive training organized both in the web-based environment and in the face-to-
face environment. As a result, to enhance students’ motivation and their academic
achievement, the flipped classroom model is more effective than the traditional class-
room model and distance education model in terms of classroom management.

5 Suggestions

Some limitations should be taken into account when interpreting the results of this
study. For example, the study group consisted of voluntary undergraduate students.
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Therefore, only the academic achievement levels of the students were taken into
account in order to ensure the equivalence of the classroom models. However, the
equivalence of students’ motivation levels was ignored. While the pre-training moti-
vation levels of the students in the traditional class were generally higher than those of
students in the other classroom model in most of the dimensions the motivation levels
of the students in the flipped classroom model were found to be higher than those of the
students in the other classroom models. However, repeating the study with students
whose motivation level is equal will also contribute to the field.

In particular, it may be advisable to do the courses with appropriate content by using
distance education and the flipped classroom model designed according to the ARCS
motivation strategies in higher education institutions. In addition, the use of the flipped
classroom model and ARCS motivation strategies in pre-tertiary education institutions
should be expanded. However, a flipped classroom model is a class model that requires
extracurricular time and effective planning for teachers and students. For this reason,
pedagogical shifts of both teachers and students should be ensured for the transition
from a traditional classroom model to a flipped classroom model. This shifting process
should be provided to teacher candidates by taking courses in educational sciences and
to teachers through in-service training.
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