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ABSTRACT

The purpose of this study was to determine the effectiveness of blended learning environments enriched with
the use of gamification elements. The study was carried out using the convergent parallel mixed design, in
which the qualitative and quantitative data were integrated. The study was conducted with 63 participants
who were randomly divided into control and experimental groups. In the experimental group, the activities
were enriched in the environment by using the gamification elements but not in the control group. The
data were collected by Community of Inquiry data collection tool, academic achievement test, Instructional
Materials Motivation Survey, experience activity, and interviews. According to the results, no difference was
observed between the groups in terms of community of inquiry model, academic achivement, motivation.
These findings are supported by qualitative data. According the findings, it could be stated that learning
occurred in the form of latent learning in the experimental group.
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INTRODUCTION

Technological developments change the structure of learning environments. Now, learning environments
are transformed into a blended structure with face-to-face and online environment through web-based
learning activities. In the field of educational technology, face-to-face and online environments have been
compared within the context of their instructional qualities for long years. Today, rather than comparing
these environments (Xu & Jaggars, 2014), there are tendencies towards the establishment of blended learning
environments, which bring superior aspects of these environments together (Garrison & Vaughan, 2008).
Related researches on blended learning points to the importance of putting these two environments into
practice (Garrison & Vaughan, 2008; So & Brush, 2008; Vaughan & Garrison, 2005).

Within the scope of blended learning, the face-to-face environment is used to allow learners™ access, to
increase their motivation and to establish interaction with each other via in-class activities, while different
online applications are used for the same purposes in online environment. Examples of such online
environments include social networks, Web 2.0 tools, MOOCS and Learning Management System (LMS)
(Hoic-Bozic, Dlab & Mornar, 2016). Among these environments, especially LMSs are widely used in online
learning activities. LMS allows designing a special web-based teaching process involving the planning,
application and evaluation of a course (Kidd, 2010). In addition, LMS provides different tools such as
chat and discussion forums to support interactions and communications between student-student, student-
content and student-teacher (Lonn, Teasley & Krumm, 2011; Moore, 1989). In addition, LMS also brings
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about such advantages as submitting homework, accessing course materials, viewing the grades, guiding
one’s own learning, developing one’s upper-level thinking skills and supporting group work (Islam & Azad,
2015; Macfadyen & Dawson, 2012).

Related research findings demonstrate that blended learning is more effective when compared to traditional
education (Al-Qahtani & Higgins, 2013; Chang et al., 2014; Drysdale, Graham, Spring, & Halverson,
2013; Means et al., 2013; Smith & Suzuki, 2015). Despite these potentials of blended learning, increasing
interest in the learning material (Nsibande, 2014), monitoring and managing students’ participant progress
(Kanchanamala & Muppidi, 2016), and learning interactions (Draffan & Rainger, 2006) are among the
challenges in blended learning. In addition, how to make blended learning environments more effective is
still an issue of debate among a number of researchers (Moskal, Dziuban & Hartman, 2013). In order to
increase the effectiveness of blended learning and to overcome the related difficulties, several studies have
been conducted within different research contexts (Halverson et al., 2014), and based on the results of
these studies, various methods and models have been suggested (Graham, Henrie & Gibbons, 2014). For
instance, a blended learning model enriched with Web 2.0 tools was suggested and examined with respect
to academic achievement by Hoic-Bozic, Dlab and Mornar (2016). As another example, Staker and Horn
(2012) suggested a four-structure model for K-12. Moreover, the concept of gamification, which has been
investigated intensively in recent years, has the potential to increase the effectiveness of blended learning
and to overcome the related difficulties. In recent years, the extent to which gamification, which is based
on the use of game-related characteristics in out-of-game environments, is effective in blended learning
environments has been a matter of debate (Harman, Koohang & Paliszkiewicz, 2014). Therefore, the present
study aimed to determine the effectiveness of gamification in blended learning environments.

LITERATURE REVIEW
Blended Learning

Blended learning is a concept which has been emerged from powerful aspects of face-to-face and online
learning (Garrison & Vaughan, 2008; Vaughan, Cleveland-Innes & Garrison, 2013). In practice, advantages
of both environments are blended by gathering them within the context of in-class and online activities in
a way to be consistent with the curriculum (Garrison & Vaughan, 2008). According to Staker and Horn
(2012), in blended learning, students learn at least in part through online learning, and learn at least in part
at a supervised brick-and-mortar location away from home. The studies on blended learning mostly focus
on the environment-method discussion. In most of these studies, blended learning and traditional learning
were compared (Al-Qahtani & Higgins, 2013; Chang et al., 2014; Drysdale et al., 2013; Hamza, 2015;
Smith & Suzuki, 2015), and it was found that students in blended learning environments had higher levels
of achievement, motivation and attitudes when compared to those in traditional learning environments
(Caputo, 2010; Drysdale et al., 2013; Hebebci & Ertugrul, 2015; Tuysuz & Balaman, 2011). Besides these
studies, Cheng and Chau (2016) reported significant relationships between learning styles of learners and
their online participation, between online participation and academic achievement and between achievement
and satisfaction. In addition, in related researches, there are several other studies comparing online learning
and blended learning (Drysdale et al., 2013; Hoic-Bozic, Dlab & Mornar, 2016; Patchan et al., 2015).

The studies have been carried out over the last decades to improve the effectiveness of online learning and
blended learning. One of the related models is that of the Community of Inquiry (Col) (Garrison, Anderson
& Archer, 2010; Golding, 2015). This model suggests supporting online learning with the cooperative and
constructive view point and increasing the effectiveness (Arbaugh et al., 2008). According to the Col model,
learning occurs with the interaction of the elements of social, cognitive and teaching presence (Garrison,

Anderson & Archer, 1999).

In related literature, there are various studies on the indicators of the Col model. In their study conducted
to determine the indicators of the Col model, Scott, Sorokti and Merrell (2016) reported that gamification
had a positive effect, while Yildirim (2017) points out gamification-supported blended learning has positive
impact on students’ attitudes towards the lesson. Besides, according to the analysis of the studies about
gamification is done by Dicheva, Dichev, Agre and Angelova (2015), gamification of blended learning
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courses is the major in the studies. Therefore, in order to determine the effectiveness of gamification in
blended learning environments, there is a need for these three elements as well as for the indicators of these
elements.

Gamification

Growing of gamification, both in practice and in the field of research (Dichev & Dicheva, 2017, is defined
by researchers in different ways (Deterding et al., 2011; Marczewski, 2015; Werbach & Hunter, 2012;
Zichermann & Cunningham, 2011). Also, gamification is defined by as use of game design elements in
non-game contexts. Gamification is also referred to by Zichermann and Cunningham (2011) as use of game
thinking and game mechanics to engage users and to solve problems. According to the most comprehensive
definition of gamification put forward by Kapp (2012), “gamification is using game-based mechanism,
aesthetics and game thinking to engage people, motivate action, promote learning, and solve problems”.
As mentioned in the definitions reported in related literature, gamification can be regarded as use of such
elements of games as badges, experience point, leaderboard and level in non-game contexts. According
to studies about the gamification; it is seen that the elements such as score, point, badge, aim and goals,
leaderboard, feedback, reward, experience, achievement, profile, difficulty, challenge, level, virtual goods,
progress bar are used in gamification environments (Koivisto, & Hamari, 2019; Cuhadar, & Akgun,
2018; Subhash, & Cudney, 2018). In order for gamers to know what they do in games and why they do
these things (Marczewski, 2015), the goals are set clearly in games (Kapp, 2012). Therefore, in a gamified
environment, each element of gamification, the goals, the missions and the functioning of the gamified
environment should be clarified. In addition, in gamified, the point is effective in such issues as monitoring
the progress, management of awards, wining badges, and the leaderboard (Marczewski, 2015), and
participants are awarded (Kapp, 2012). Besides, experience point is used as one of feedback tools (Aldemir,
Celik, & Kaplan, 2018). In this respect, experience point is used to reveal and award individuals’ progress
in the gamified environment. Leaderboard which is an important tool for participants to see their position
instantly in gamified environments (Marczewski, 2015; Mert, & Samur, 2018), has an important place in
facilitating learning as well as in encouraging learners (Zichermann & Cunningham, 2011). Moreover, the
experience scores of the participants change through the points, in this way, participants can learn about
their experiences in a gamified environment (Kapp, 2012; Werbach & Hunter, 2012. Also, awards can be
effective in strengthening individuals’ behaviors in the behaviorist viewpoint (Werbach & Hunter, 2012).
Badges which are icons that appear on participants’ profile pages if they accomplish the previously assigned
missions (Werbach & Hunter, 2012) can be preferred as virtual rewards and determine their positions
in gamification environments (Zichermann & Cunningham, 2011). Badges can be used a tool recording
students’ academic achievements in LMS (Marczewski, 2015) Moreover, badges are virtual rewards obtained
via a certain effort or achievement, they are not an objects distributed free (Zichermann & Cunningham,
2011). Feedback used as another tool in the gamification environment is often preferred. It also can be an
effective method supporting students to direct to intended behaviors (Werbach & Hunter, 2012; Zichermann
& Cunningham, 2011). The feedback tools can be prefered in gamified environments so as to learn about
the accuracy or inaccuracy of a particular behavior (Kapp, 2012). Gamification elements like experience
poing, level and progress bar can be used to provide feedback in gaming environments.

In literature, there are several studies considering gamification within the context of academic achievement.
Su and Cheng (2015) state that mobile learning supported with gamification is more effective in terms
of academic achievement when compared to traditional teaching, while Kuo and Chuang (2016) point
out that gamification draws users’ attention with respect to academic development, increases engagement
between them and motivates them. In addition, there are several other studies investigating the effectiveness
of badges, one of the elements of gamification. Davis and Singh (2015), in their study, found that badges
helped motivate learners, keep records of their achievements and control their own learning. Besides the
positive effects of gamification like academic achievement, motivation, interests and attitudes, its negative
effects are being investigated in related literature as well. Hanus and Fox (2015) claim that gamification has
negative effects of motivation, level of satisfaction and academic achievement. It has also been examined
in terms of motivation the fact that recent studies carried out on game and gamification have focused
on the influence of the elements of gamification (Davis & Singh, 2015; Dominguez et al., 2013; Hanus
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& Fox, 2015; Kuo & Chuang, 2016; MeKkler, et al., 2017; Yilmaz & O’Connor, 2016). In the scope of
the research, effectiveness of gamification elements in blended learning was examined in terms of learning
through looking to the academic achievement, and motivation and Col as they are effective in the formation
of academic achievement in general.

Motivation which is a major focus of learning constitute another research topic in related literature about
gamification. Yilmaz and O’Connor (2016) point out that the software development process supported with
gamification increase both learners’ motivation and their participation. Dominguez et al. (2013) claim that
gamification is emotionally and socially effective and that the system of award and competition motivates
learners. Seixas, Gomes and de Melo Filho (2016) reports that gamification is an effective method to create
engagement amongst students.

Considering that blended learning is more effective than the traditional way of teaching (Al-Qahtani &
Higgins, 2013; Chang et al., 2014; Drysdale et al., 2013; Means et al., 2013; Smith & Suzuki, 2015; Tamim
et al., 2011), it could be stated that instead of comparison of blended learning with traditional teaching,
studies on overcoming the difficulties in blended learning and on increasing its effectiveness come into
foreground. As stated by Garrison and Vaughan (2008), there is a need for the Col model to determine the
potential of blended learning. Therefore, the effectiveness of the elements of gamification in blended learning
environments was examined within the framework of Col model. According to Col model, since learning
occurs with the interaction of the elements of social, cognitive and teaching presence (Garrison, Anderson
& Archer, 1999), the effectiveness of the elements of gamification in blended learning environments was
examined within the framework of these three elements and the indicators of these elements (Table 1).

Table 1. Elements, categories and indicators of Col model (Garrison & Arbaugh, 2007)

Elements Categories Indicators
Design & Organization Setting curriculum & methods
Teaching presence Facilitating Discourse Sharing personal meaning
Direct Instruction Focusing discussion
Open communication Risk-free expression
Social presence Group Cohesion Encourage Collaboration
Affective expression Emoticons
Triggering Event Sense of puzzlement
. Exploratory Information exchange
Cognitive presence
Integration Connecting ideas
Resolution Apply new ideas

In the current study, the purpose was to investigate the effectiveness of gamification elements in blended
learning environments within the context of teaching, social and cognitive presence, academic achievement
and motivation. In line with this purpose, this study addressed the following research questions:

1. Whatis the influence of gamification elements on participants’ teaching, social and cognitive presence?
2. What is the influence of gamification elements on participants’ academic achievement?

3. What is the influence of gamification elements on participants’ motivation?

METHOD

As the research design to be applied in the study, the Convergent Parallel Mixed Methods Design was used
(Creswell, 2014). In the study, the quantitative and qualitative data were collected simultaneously within a
13-week schedule and related with each other for analysis. The research process is given in Figure 1.
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«1- Review of literature -\'l
»2- Preparation of the instructional design

«3- Preparation of LMS

+4- Preparation of images for gamefication
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Application Step

«Conducting of academic achievement test {post-test)
«Conducting of the research community data collection tool
«Conducting of teaching materials motivation survey
s Interviews with participants

Cther Data
Collection Step

s fnalysis of qualitative and quantitative data
«Encoding accuracy of qualitative data
*Reporting

Analysis and
Reporting Step

/e J e

Figure 1. The steps of research process

Participants

The participants of the study were 63 freshman students (30 experimental, 33 control group) taking the
course of Information Technologies in Education-I given. As freshman students are expected to have low
levels of awareness of an experience in online learning, the participants of the study were selected especially
among freshman students. In addition, since the goal of the related course is to develop students’ knowledge
about and skills in computer sciences, the research topic and the application process are consistent with the
objectives of the course. The ages of the participants ranged between 18 and 27, and the mean of their age
is 19 in the current study.

In line with the primary purpose of the study, the course was set for two classes of students, the participants
were assigned to these two groups on random basis. Also, one of these two groups were determined as
the experimental group and the other as the control group again randomly. Therefore, the simple random
sampling method was used to determine the participants in the study (Fraenkel, Wallen & Hyun, 2011).
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Data Collection and Analysis

The research data were collected via the community of inquiry data collection tool, academic achievement
test, Instructional Materials Motivation Survey, experience activity, semi-structured interviews and focus
group interview.

Community of Inquiry (Col) Data Collection Tool

For the purpose of determining the participants’ perceptions regarding the online environment, the Col
measurement tool developed by Arbaugh et al. (2008) and adapted to Turkish by Ozturk (2012) was
used. Col tool was formed by three factors as teaching, social and cognitive presence. In the study, in
relation to appropriateness of the measurement tool to the accepted factors reported in related literature,
confirmatory factor analysis (CFA) was conducted using the software of Lisrel 9.1 for the data collected
from 277 participants who individually experienced online learning in blended learning environment. The
results obtained via CFA were interpreted based on the studies reported in related literature (Cokluk, Yilmaz
& Oguz, 2012; Hu & Bentler, 1999; MacCallum, Browne & Sugawara, 1996; Sumer, 2000; Tabachnick
& Fidell, 2007). According to the findings obtained in these studies and the results obtained via CFA, it
was seen that the model demonstrated fitness of good for a number of values (Chi-square: 1428.96, Chi-
square/df: 2,73, p-value: .069, RMSEA: .081, SRMR: .057, NFI: .957, NNFI: .970, CFI: .972, GFI: .739,
AGFI: .703). Since the GFI value is sensitive to the sample size, the model was accepted without doing any
modification on the model or without excluding any times though the GFI value demonstrated a low level
of goodness of fit (Sharma et al., 2005). Within the scope of the present study, the whole scale (a=.94) and
the teaching (a=.89), social (0=.82) and cognitive presence factors of the scale (a=.86) could be said to have
a high level of internal consistency (Akbulut, 2010; Ozdamar, 2004).

Academic Achievement Test

In the study, for the purpose of determining the background knowledge and academic achievements of
the participants, an academic achievement test was developed. For this test, a total of 125 multiple-choice
questions used in previous exams conducted within the scope of the course were classified considering the
difficulty levels of the 13 lesson subjects constituting the content of the course. While determining the
questions to be included in the achievement test, special attention was paid to balanced distribution of the
questions in terms of their difficulty levels not only to ensure content validity with respect to the lesson
subjects but also to develop a reliable measurement tool. The reliability coefficient based on the item variance
of the test was examined with the method of Kuder-Richardson 20 (KR-20), and the value obtained was
.501 for the pretest and .585 for the posttest. The KR-20 value depends on the context, goals and the length
of the test, and the reliability coefficient of tests developed by teachers is expected to range between .50 and
.85 (Miller, Linn & Gronlund, 2009).

Instructional Materials Motivation Survey (IMMS)

In the study, in order to determine the participants’ levels of motivation, the Instructional Materials
Motivation Survey developed by Keller (2010) and adapted into Turkish by Kutu and Sozbilir (2011) was
used. The original version of this measurement tool was made up of four factors, while the one adopted into
Turkish included two factors attention-relevance and confidence-satisfaction with explained about %45 of
the variance. In the study, the Cronbach Alpha internal consistency coeflicients of the measurement tool
(a) was calculated as .84 for the factor of attention-relevance, .71 for the factor of confidence-satisfaction
and .87 for the whole scale. Since the value was higher than .80, the measurement tool could be said to
have a high level of reliability, but the dimension of confidence-satisfaction of the scale could be said to be
moderately reliable (Akbulut, 2010; Ozdamar, 2004).
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Experience Activity

The experience activity is a data collection tool gathering participants’ learning experiences about the blended
learning process on weekly basis in LMS. The participants expressed their views on their motivation and
satisfaction about blended learning process. The activity with a six-items semi-structured questionnaire form
was presented to them every week, totally 13 weeks. During the experience activity, a total of 618 views were
reported (334 views from the experimental group; 284 views from the control group).

Interviews

In the study, the semi-structured interviews and focus group interview were used as qualitative data collecting
tools to find out answers for the research questions. Moreover, the semi-structured interviews were called as
“interviews”. They were performed with the participants face-to-face. For these interviews, the participants
in the control group were chosen depending on their level of online participation and in the ones in the
experimental group were chosen based on their leaderboard status in LMS. In this way, the participants
with the highest, moderate and lowest levels depending on their participation in LMS were chosen using
the maximum variation sampling method that is one of the purposeful sampling methods (Buyukozturk
et al., 2014). The interviews were held with 41 participants from the two study groups in the middle and
end of the research process. During these interviews, a semi-structured interview form including questions
regarding the participants sates of satisfaction and motivation was used.

The focus group interview in the experimental group was carried out in order to gather the views of the
participants about gamified experience. It can be the best way to obtain people’s opinions through a
structured group conversation in which information is solicited by the moderator (Vaughn, Schumm &
Sinagub, 1996). With the interview, it was aimed to increase the variety of the data source in the qualitative
dimension of study. The interview was conducted with 15 semi-structured questions in nine categories.
During the beginning of this interview, two warm-up questions were used to help the participants to be
ready for it. Then, it was held with six participants focusing on motivation, academic achievement, and
teaching social and cognitive presence. The focus group interview was conducted in 107 minutes.

Application

Based on a blended learning model, the study was conducted with face-to-face and online learning
environments. In the face-to-face, the researcher presented the course content as well as conducting
applications on weekly basis in the computer class. In the online environment, it was conducted with
Moodle (LMS) at any time of the day. Images of the environments where the study was conducted are given
in Figure 2.

(Face to face) (Online)

Egitimde Bilisim Teknolojileri I -B- = ILERLENE CUBUGY

01-07 Ekim

Tamsma ve derse hazirlk

08-14 Ekim

Bilisim T

Figure 2. The environments where the study was conducted
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Two different courses were created in the LMS for online learning. General access section created for students
to access at any time to some activity. A social forum activity and an instant messaging in this section were
created so as to provide them the Moore’s (1989) learner-learner interaction. In this section, it was aimed to
provide the participants to make an interaction with their peer with the social forum activity.

As this study is based on blended learning, online activities were prepared being parallel to the face-to-face
activities. These activities in LMS were constituted with such different plugins and modules of Moodle as
forum, page, feedback, homework and exams. The experimental group was enriched with gamification
elements thanks to Moodle’s features and plugins and the face-to-face activities. None of these gamification
elements were used in control group. According to theoretical grounds about related literature using of
gamification elements in the experimental group were explained below and presented on Figure 3:

Removing the

L Winning an
Activity
Restriction e
L Participaticn in
T;if"g”l 4 ‘Pd*" Level the Wheel of
Fortune Activity
E“;ﬂ-ietnce Notfication for Getting a Position in the
in Activity
Completion Badges Leaderboard
Mavigation in Activities in L
online General c Mtﬁ
environment Access Area ampletion

Figure 3. The gamification elements in the study

According to Zichermann and Cunningham (2011), user profile has an important role to award the users.
The user profile was created in LMS in order to record the participants’ achievements. The participants’
information in the user profile was displayed.

The participants were scored using their actions on the LMS, such as messages sent in forums, events, and
navigation. They earned experience points with these actions. They increased their levels, took a higher
position in the leaderboard, got awards and obtained badges with the experience point. A leaderboard is an
element of gamification is used as a user to compare with their own achievements with the others. For this
purpose, two different leaderboards were formed to show their earned experience and completed activities

points in LMS.

The participants were provided with feedback on their experiences and positions in the gamified environment.
In the experimental group, a level system was created depending on the experience point and the participants
gained a higher level when they gained certain experience points. The feedback about level up was shown
instantly on the participants’ screen as suggested by Zichermann & and Cunningham (2011). Also, feedback
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about activities were given with instant, direct and clear information to them via the progress bar, activity-
reminding e-mail and activity completion. The progress bar and leaderboard which is used as a feedback tool
in this study are given in Figure 4.

Progress Bar Leaderboard
Rank Tam adi Seviye Deneyim puani tlerleme
— ILERLEME GQUBUGU B e =
2 . 11 31507
- R
ilerleme: 5% u * o as0s
ql Tekneolejik arag kullamm nedeni 5 ’ 1 23724
Etkinlik tamamlama durumu: € . . = sas
Ogrencilere Bakis e B o
8 ‘ 11 21400
9 . 11 21194

Figure 4. The feedback tools used in the study

Awards are effective tools in the development of individuals’ behaviors (Werbach & Hunter, 2012). Therefore,
in the study, the experience point, badges and face-to-face award activity were used as awards to reward for
the participants. When participants completed the activities in LMS, related badges were given instantly to
award their behaviors and notify them about their positions in gamified environment (Gibson et al., 2015;
Zichermann & Cunningham, 2011). The badges were created and named with respect to related rules in the
context of the activities. When they gained the badge of wheel of fortune or were the first to reach a certain
level, they got the right to join the face-to-face award activity in face-to-face environment. Then, they turned
the wheel of fortune (see Figure 5) the face-to-face environment and have won awards that can be used in
or out of the gamified system. Moreover, according to Kapp (2012), the restriction could be a useful game
element to motivate gamers. The activities were restricted according the time, level and completion of the
prerequisite activities being specific to the context of weekly activities to motivate them in online learning.

N/

\

Figure 5. Wheel of fortune activity which is used in the research
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Data Analysis

The quantitative data in the study was analyzed with independent samples t-test, 2 X 2 mixed design ANOVA
and Pearson product-moment correlation, while the qualitative data gathered from each data source were
analyzed using content (inductive) analysis method within its own context.

After the qualitative data were analyzed separately within its own context of each data source, all the data
were gathered under a single roof. Based on these data, the codes and themes were determined. For the direct
quotations, the participants’ personal information was kept confidential. In this direction, the sources of
their views were determined as “E, Interview-3” referring to the third interview of the experimental group.

To ensure trustworthiness for the qualitative data, several strategies were used. In the study, since two
researchers were involved in the research process, it was possible to take the views of more than one person.
In addition, as the research process lasted 13 weeks, in-depth data were collected during and at the end of
the research process. The qualitative data sources were diversified with experience activity, interviews and
focus group interview. Also, the qualitative data collected by the researchers were coded again by an expert
from the field of educational technologies, and appropriateness of the data was examined. Moreover, for
the validity and reliability of the qualitative data, the codes and themes obtained were examined by two
researchers’ expert in the field of education technologies.

FINDINGS

This part presents the findings obtained via the quantitative and qualitative research data. Since the convergent
parallel mixed design was used in the study, the findings are presented below by relating the qualitative and
the quantitative data.

Findings Regarding the Community of Inquiry

The effectiveness of the gamification elements was examined with respect to the Col model. Table 2 presents
the descriptive findings in relation to the mean scores of the groups regarding the teaching, social and
cognitive presence factors of the Col model.

Table 2. Independent samples t-test results regarding the teaching, social and cognitive presence scores of

the groups
Groups n X SD t p
C 33 4,05 0,61
Teaching -0,226 .822
E 30 4,08 0,35
C 33 3,91 0,60
Social -0,047 .962
E 30 3,92 0,46
C 33 3,97 0,63 906
Cognitive 0,118
E 30 3,96 0,45

C: Control group (non-gamified blended), E: Experimental group (gamified blended)

In order to determine whether the mean scores for the factors were significant between the experimental and
control groups, independent samples t-test was applied. The results revealed that there was no significant
difference between the mean scores of the two groups with respect to the teaching, social and cognitive
presence factors (p>.05). For a more in-depth examination of this result, the data collected via the qualitative
data collection tools were examined within the context of the Col model indicators put forward by Garrison

and Arbaugh (2007).
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The qualitative data regarding the teaching presence were examined within the context of the online activities
in the online environment and within the context of the faculty member’s teaching method in the face-
to-face environment. The qualitative data were examined within the contexts of the online activities and
the faculty member’s teaching method, the former being in online environment and the latter in face-to-
face environment, both of which are the indicators of the teaching presence. The participants in the two
groups reported that the faculty member’s teaching method was interesting. In relation to this, one of the
participants said, “I found the course content and the teaching style of the teacher quite interesting... (C,
Experience-4)”. In addition, the participants in the two groups stated that they were satisfied with the face-
to-face lessons. Regarding this, one of the participants said, “I was pleased with the good teaching method
used by the teacher (E, Experience-6)”. The participants reported that their thoughts were considered via the
online activities and that these activities were fairly interesting. Another indicator of the teaching presence
focuses on sharing personal meaning. The participants stated that they felt comfortable while sharing their
thoughts and emotions regarding this indicator in the face-to-face and online environments. In relation to
this, one of the participants said “It was really good to use such a webpage in this course. I think it was more
effective. I found the teachers interesting. I felt myself in comfort. I was happy to be here (E, Experience-6)”.

The participants in both groups pointed out that the activities in the online environment were quite
interesting since these activities were in the form of discussion and that this situation pleased them a lot.
One of the participants who reported views about the activities in the online environment said “I was happy
because the activities this week were easy, and they were mostly in the form of discussion. (E, Experience-5)”.
These findings demonstrated that consistent with the quantitative data obtained via the Col data collection
tool, the participants in the two groups reported similar views as supported by the qualitative data.

Within the dimension of social presence, social interaction between the participants was examined. In order
to achieve social interaction between the participants, discussion activities were carried out in the online
environment. In relation to this, the participants in the experimental and control groups reported similar
views. One of the participants in the control group who responded to the question of how they felt said
“Comfortable because for example, we shared information with friends we already know. (C, Interview-1)”.

In the social forum activity prepared for the participants to establish social interaction between them, it was
seen that they did sharing within the framework of different topics. In the control group, four discussion
topics were started, and no response was given to these topics; on the other hand, in the experimental
group, 358 discussion topics were initiated, and a total of 4915 responses were given go these topics. This
difference between the two groups can be explained with the fact that the participants in the experimental
group got an experience point with the use of the social forum. In relation to this, one of the participants
said “For example, as the role of gamification in discussion activities, I need to do something in the forum
to get a point. I have to join a discussion, I mean I have to do something there. (E, Focus group interview)”.
It was seen that the participants started discussions in the social forum or tended to join current discussions
to get an experience point and that they thus were involved in social interactions. However, in the social
forum activity, it was also found that participation only for the sake of getting an experience point caused
other participants to develop negative emotions. In relation to this, one of the participants said “During the
activities, the posts texted just to make a comment demoralize me. (E, Experience-7)”.

According to the indicators of cognitive presence, it was seen that the participants focused on the importance
of new knowledge. It was reported that new knowledge increases motivation, draws interest and leads to
positive emotions. This situation was mentioned similarly in the experimental and control groups. One
of the participants in the control group said “We got new knowledge via the activities, and we did better
activities each passing week. (C, Experience-7)”. Besides getting new knowledge in online environment, the
participants also mentioned the importance of sharing the new knowledge. In relation to this, one of the
participants said, “I liked sharing our knowledge in the forum (E, Experience-3)”. It was found for both
groups that the activities in online environment encouraged the participants to do search for information.
The participants stated that they did search using the Internet and other sources of information to do the
activities in online environment. According to these findings, the participants in the two groups reported
similar views regarding the dimension of cognitive presence.
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Findings Regarding Motivation

In order to determine the effectiveness of gamification elements in blended learning environment, the data
obtained via the interviews, focus group interview, experience activities and IMMS regarding the participants’
motivation were examined. Table 3 presents the descriptive findings regarding the data obtained via IMMS.

Table 3. Independent samples t-test results regarding the attention-relevance and confidence-satisfaction
mean scores of the groups

Groups n X SD t p
. C 33 3,77 0,59
Attention-relevance E 30 3,85 0,47 .594 .555
) . . C 33 3,57 0,49
Confidence-satisfaction E 30 3,52 0.41 447 .657

The attention-relevance and confidence-satisfaction scores of the groups were examined using independent
samples t-test, and for these factors, no significant difference was found between the groups. In order to
examine this situation in-depth, the qualitative data were used.

Although no significant difference was found between the motivations of the experimental and control groups
depending on the quantitative data, the qualitative data revealed that gamification was influential on the
participants’ motivations to a certain degree. The influence of gamification on motivation was mentioned by
a participant as follows: “To me, the gamification technique should be used in the following years as well. Our
motivation was at its highest level. (E, Interview-3)”. This view can be related with the dimension of volition
defined in the ARCS-V model as transformation of intention to action (Keller, 2008). The participants’
views that the gamification elements increased motivation was gathered under the codes of badge, experience
point and activity completion. It was seen that both getting a badge and the appearances of the badges had
positive influence on the participants’ motivations. In relation to this, one of the participants said “The
shapes of the badges had a motivating effect; it made us wonder what we would win when we completed the
activity. Thus, we did the activities more quickly. (E, Interivew-3)”. The participants reported that for their
motivation, it was important for them to get a point via their experiences in online environment. In relation
to this, one of the participants said “It increased my motivation. For example, you gave us homework.
It was not just simple homework actually. At the same time, it would bring me points, and my points
would increase ... (E, Interview-1)”. The participants thought that they felt themselves more successful as
they got experience points and that their levels of participation increased accordingly. This increase in the
participants’ levels of satisfaction helped increase the participants’ motivations. In addition, it was seen that
the experience point increased the participants’ motivations with respect to the leaderboard, winning awards,
maintaining competitiveness and reaching a higher level. The participants tended to get experience points to
reach higher levels and to remove the activity restrictions. One of the participants mentioned the influence
of level on motivation saying “I had a good motivation because I was ambitious to reach a higher level, and
I used the website more. (E, Experience-10)”.

The participants tried to get experience point to compete with the other participants and worked harder
when they saw their opponents got experience points. Therefore, it was seen that being competitive by
getting experience points increased the participants’ motivations. In relation to this, one of the participants
said “...for example, as my friends used it, I went online every day to catch them. Thus, it influenced my
motivation positively. When I saw my friends getting points, I used the online environment more. I started
to learn... (E, Interview-1)”. In addition, it was seen that the experience point increased the participants’
motivations as it allowed winning awards and influenced the participants’ positions in the leaderboard.
The participants made efforts to get experience points to be at higher levels in the leaderboard, and their
motivations increased as they took a place at higher levels in the leaderboard. In relation to this, one of the
participants said “My motivation was high because after long weeks, I ranked first in LMS. This increased
my motivation (E, Experience-10)”. When the activities were completed in the experimental group, a
notification of activity completion appeared next to the activities, and this notification was found to have
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positive influence on the participants’ motivations. In relation to this, one of the participants said “when all
of them are ticked, it increases your motivation. If there is no tick, then you feel there is something missing
(E, Interview-3)”.

The gamification elements had negative influence on motivation in certain respects. The participants’ views
that the gamification elements decreased their motivation were gathered under three main headings: restriction,
experience point and activity completion. The restrictions were rules that the participants had to meet to
access the activities of the following week. When the previous activities were not completed or when the
necessary level was not reached, the restrictions for the activities were not removed. It was found that these
restrictions decreased the participants motivation. In relation to this, one of the participants said “This week,
my motivation was rather low because my next activities were not opened. (E, Experience-7)”. It was found that
the participants’ loss of the leading position in the leaderboard or their lower-level position in the leaderboard
had negative influence on their motivation. One of the participants mentioned this situation saying, “My
motivation decreased unavoidably when I lost my leading position in the leaderboard (E, Interview-2)”. In
addition, the participants reported that the notification for activity completion had negative influence on their
motivation besides its negative effects. Regarding this, one of the participants said “Well, your motivation
decreases if you do not do even one of them. For example, this was also the case for me (E, Interview-3)”.

Findings Regarding Academic Achievement

In order to examine the effectiveness of gamification in blended learning in terms of academic achievement,

the participants’ levels of academic achievement were measured using pretest and posttest. The pretest scores

of the participants in the experimental group (x=46,55; SD= 1,97) and of those in the control group (x
=46,67; SD= 2,30) increased in the posttest for the experimental group (x =58,55; SD= 2,37) as well as for

the control group (x =61,87; SD= 2,20). Figure 6 presents this change in the scores of the groups.

Estimated Marginal Means of MEASURE_1

Gru
65 P
= Control
—— Experiment
wn 609
c
=
L1}
=
o
.E
o
=
™ 557
=
-]
3
]
E
£~
7]
W on
.
457
T T
1 2

Measurement

Figure 6. Graphical presentation of the change in the pretest and posttest scores of the groups

According to Figure 6, it is important to note that the two groups had similar pretest scores while their
scores increased in the posttest. In order to examine the combined interaction of the increase in the posttest
scores, 2 (experimental and control groups) X 2 (pre and post-test) mixed ANOVA was conducted. For the
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prerequisite assumptions of this test, Box’s M (p=.608) and Levene (p =712andp__ _=.466) tests were

applied, and it was seen that these assumptions were ensured. Table 4 presents the results obtained via the 2
X 2 mixed ANOVA test in relation to the pretest and posttest of the groups.

Table 4. Results of 2 X 2 mixed ANOVA test regarding the pretest and posttest of the groups

Sources of Variance Sum of squares SD Mean square F p n2
Between groups
Group 93,11 1 93,11 0,421 519 0,007
Error 13504,10 61 221,38
Within group
Measurement 5813,029 1 5813,029 66,473 .000 521
Measurement * Group 80,457 1 80,457 0,920 341 015
Error 5334,400 61 87,449
Total 24825,096 62

The scores of the groups were examined using independent samples t-test, no significant difference was
found between the pretest (t(1,61)= -0,40, p=.968) and posttest (t(1,61)= -1,02, p=.312) scores. When
Table 4 is examined, it is seen according to the 2 X 2 mixed ANOVA results that there was a significant
increase in the posttest scores of both groups (F(1,61)=66,473, p<.001). However, when Measurement *
Group was examined, no significant difference was found (F(1,61)=0,920, p=.341). In order to examine this
finding in-depth, the data obtained via the qualitative data collection tools were used.

The participants in the experimental group tried to get experience point in order to obtain a badge, to
take part in the face-to-face award activity and to be in an upper place in leaderboard. They stated that
they completed the activities for this purpose. In addition, the participants in the experimental group did
research to complete the activities and shared the information they obtained. It was seen that thanks to
this, the participants got new knowledge or reinforced their current knowledge. In relation to this, one of
the participants said “Probably, a competitive person, for example, I completed those activities because I
wanted to take the first lead in the leaderboard, and I learned something in that way. I mean it had such an
advantage. Perhaps, the purpose was to take the lead there, or to get a badge, or to win the wheel of fortune,
but I learned something thanks to this. To me, gamification had quite good effects here. It slowly contributes
to your learning. You asked me whether participation or learning? If there is no participation, then there
will be no learning at all. (E, Focus group interview)”. Based on the participant’s view, it could be stated that
different from the control group, learning occurred in the form of latent learning in the experimental group.
However, since the influence of latent learning was not included in the scope of the study, the relationship
between latent learning and academic achievement was not examined.

For the purpose of interpreting academic achievement, the data regarding the perceived difficulty levels
of the activities were examined. The mean difficulty level was determined by calculating the mean scores
regarding all the activities in the research process. According to the results of the independent samples
t-test, no significant difference was found between the groups with respect to the perceived mean difficulty
level scores of the activities (t(1,61)= -.738, p=.463). The relationship between the participants academic
achievement scores and the mean perceived difficulty level scores was examined using Pearson correlation
coeflicient (r). The results of this test revealed a low level of negatively significant relationship between
academic achievement and perceived difficulty level (r=-.274, p=.031). Accordingly, it could be stated that
as the level of academic achievement increased, specialization in the related subject increased, which in turn
led to a decrease in the perceived difficulty of the activities.

DISCUSSIONS AND CONCLUSION

The present study aimed to determine the effectiveness of the gamification elements in blended learning
environments. In line with this purpose, the effectiveness of the gamification elements in blended learning
environments was examined with respect to Col, motivation and academic achievement.
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In the study, it was found that the teaching, social and cognitive presence mean scores obtained via the
Col data collection tool was not any significant difference between the groups in means of statically. This
situation was thought to result from the fact that the participants in both groups reported similar views about
the indicators of the Col model. In addition, as required by the potential of blended learning (Garrison &
Kanuka, 2004; Torrisi-Steele & Drew, 2013), the situation in question had positive influence on the two
groups. In related literature, it is pointed out that blended learning is more effective when compared to
traditional teaching and online teaching (Shea & Bidjerano, 2012). In addition, Scott, Sorokti and Merrell
(2016) hold the belief that gamification can be effective in blended learning environments, but this thought
was not confirmed by the present research findings. Also, it could be stated that gamification elements in
blended learning environments may have positive influence on the learner-learner interaction as awards help
increase social interaction between students. Parallel to this finding, Hamari (2017) states that gamification
is important for the establishment of social interactions. For this reason, as mentioned by Utomo et al.
(2014), the students in the gamified environment participated more in the discussion activities. However, in
the forums, it was seen that the irrelevant subjects mentioned by participants caused other participants to get
bored, and this situation was thought to have negative influence on the participants’ levels of social presence.

According to the data obtained via IMMS, no significant difference was found between the experimental and
control groups motivation scores. The reason for this finding is that, on the one hand, while gamification
increases the motivation of the participants; on the other hand, as stated in the study by Hanus and Fox
(2015), it can be said that the intrinsic motivation of the participants is reduced in long-term gamification
experience. However, according to the participants’ views, the gamification elements were found to be have
positive effects on motivation in certain respects. In addition, the participants reported that the blended
learning environment supported with gamification increased motivation as it was influential on experience
point, going up in levels, competition, winning awards and being in higher positions in leaderboard. This
finding is consistent with the findings of other studies in related literature which reported that gamification
have positive influence on motivation (Barata, Gama, Jorge, & Goncalves, 2015; Bell, 2014; Buckley &
Doyle, 2014; Dicheva et al., 2015; Kuo & Chuang, 2016; Hamari, 2013; Hamari & Koivisto, 2015;
O’Donovan, Gain & Marais, 2013; Sailer, et al., 2017; Tauer & Harackiewicz, 2004). In addition, as
mentioned by Zichermann and Cunningham (2011), going up in levels contributed to the participants’
feeling of achievement. Thanks to this, it is thought that the dimension of satisfaction of the ARCS-V
model was influenced positively. Also, it was found that the competitive environment created due to the
experience point was positively influential on the participants’ motivation, and this finding supports other
studies in literature which point out that competition has positive influence on motivation (Bowser et al.,
2013; Burguillo, 2010). Moreover, it was seen that the participants’ motivations increased thanks to the
awards. This finding is consistent with the one obtained by Keller (1987), who suggested using awards to
increase the dimension of satisfaction of the ARCS-V model. In the present study, the participants stated
that their motivations increased when they found a place in upper positions in the leaderboard and decreased
in lower positions. However, this finding does not support the finding obtained by Lieberoth (2015), who
reported that declaring one of the participants as the winner does not influence motivation. In line with
all these findings, it could be stated that gamification contribute positively to motivation blended learning
environments. For this reason, as stated by Landers, Bauer & Callan (2017), the gamification elements such
as leaderboard, point, etc. can be used as an effective tool for the gamify of assigned tasks.

In the study, the gamification elements had negative influence on motivation in some other respects. The
participants in the experimental group stated that their motivations decreased to the restrictions, experience
point and activity completion. As the present study was designed in accordance with blended learning,
it was necessary to use face-to-face and online environments together. Therefore, the activities in online
environment were restricted by time. It was found that depending on these restrictions, the participants’
motivations were influenced negatively. This finding is consistent with the findings of other studies which
reported that restrictions cause pressure on participants and thus lead to a decrease in their motivations (Lee
& Hammer, 2011; O’Donovan, 2012). As mentioned by Keller (2016), in such a case, it is though that
the obstacles that prevent participants from being successful have negative influence on the dimension of
confidence in the ARCS-V model. In addition, it was seen that experience point had negative influence on
motivation with respect to the leaderboard, competitive environment and level. The participants’ motivations
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increased when they took a place in upper positions in the leaderboard and decreased in the opposite case.
This finding is parallel to Reeve and Deci’s view (1996) that participants successful in competition have
higher levels of motivation. On the other hand, it is important to remember the point made by Deci et al.
(1981) that competition does not increase intrinsic motivation; in contrast, it even has negative influence
on intrinsic motivation. In addition, Song, Kim, Tenzek, & Lee (2013) point out that competition based
on gamification is not influential on the motivations of individuals who do not have a competitive personal
trait. Besides this, the findings of the study carried out by Hanus and Fox (2015) demonstrate that the
motivation scores of the group in which gamification was not used did not differ significantly from those of
the group which involved gamification. In addition, it was seen that the motivation increased when certain
tasks were completed, and the badge was won in the gamified environment. This is consistent with the
finding of the study by Huang and Hew (2018), indicating that the motivation of badges to be gained when
participants complete certain tasks has increased. On the other hand, when tasks are not completed, and the
badge is not won, there is also a decrease in motivation. In addition, in the study by Hamari, Hassan, & Dias
(2018), the gamification features can be perceived as more important by users who have easier goals, who are
outcome-focused and who are more inclined to prove themselves to others. These results can be interpreted
that users who do not have above traits can not percevied gamification as more important. Therefore, while
use of gamification in blended learning environments increases participants’ motivations in some respects,
but it sometimes decreases their motivations in other respects.

In the study, it was found that the increase in the participants’ posttest scores did not differ significantly
depending on the groups. This finding is consistent with the one reported by McKernan et al., (2015)
that awards in game-based education are not influential on learning. In addition, the finding in question
contradicts with the finding obtained by Yildirim (2017), who reported that gamification-based teaching
applications have positive influence on students’ academic achievements. Considering that motivation has
an impact on success in the game environment (Ozhan & Kocadere, 2019); the findings of this research
related to motivation show similar characteristics with the findings of academic achievement. Therefore,
it can be said that the finding obtained in academic achievement may be the result of the motivation.
Additionally, as stated by Zainuddin (2018), it can be said that thanks to the gamified environment, the
participants emphasized that they learned new information. Besides academic achievement, the participants
in the experimental group stated that they did the activities to obtain the gamification and that they thus
developed and reinforced their current knowledge via latent learning. This finding supports the finding
reported by Gibson et al., (2015) that participants obtain information thanks to their competition with
others. Senemoglu (2011) points out that latent learning does not reflect upon one’s performance. Within
the scope of the present study, the participants’ latent learning was not measured. Therefore, it is though that
the participants’ latent knowledge developed thanks to the gamification did not reflect upon the results of
the achievement test.

In the study, it was found that the participants shared something just to get experience point and to maintain
competition. Although the participants developed their knowledge via latent learning to get experience
point, it should be remembered that the factor of competition was prior to developing one’ knowledge
getting information. Therefore, this finding could be said to contradict with the one obtained by Burguillo
(2010), who reported that the competitive environment was influential on one’s performance in learning. In
addition, this situation regarding academic achievement is thought to be likely to result from the potential of
blended learning. The reason is that in related literature, it is pointed out that blended learning contributes
to meaningful learning (Garrison & Kanuka, 2004; Garrison & Vaughan, 2008). For this reason, the similar
academic achievements of the groups in the present study could be said to be due to the influence of
blended learning on meaningful learning. For this reason, the similar academic achievements of the groups
in the present study are resulted from the influence of blended learning on meaningful learning. Also,
the mentioned findings appear due to Col and motivation-related findings as well as to the question of
the effectiveness of gamification in a long-term investigation of gamification. For, Hanus and Fox (2015)
explain that some game elements may feel more exciting at first, but over time the novelty can expires, and
excitement can decrease. Similarly, Rachels, & Rockinson-Szapkiw (2018) conducted a study that lasted 12
weeks and found that no differentiation between gamified and non-gamified groups in terms of language
skills. Therefore, in future studies on gamification, it is recommended to examine the effect of time factor on
academic achievement, motivation, and Col.
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LIMITATIONS AND DIRECTIONS FOR FUTURE RESEARCH

In the study, the participants’ latent learning was not measured. As participants are likely to do latent
learning while getting the gamification elements, future studies could also measure this type of knowledge.

Although LMS, prepared for gamification using Moodle’s plugins allows a number of gamification elements,
the fact that gamification was limited to Moodle’s plugins was another limitation of the present study.
Considering the fact that gamification is context-specific, in future studies, gamification could be structured
based on the research context.

The study was carried out with gamification elements giving instructions, progress bar, badge, level,
experience point, leaderboard, award, restrictions of activities based on certain criteria such as level, time
and activity completion and presenting notifications to participants regarding the activities. Considering
having more different gamification components in the related literature (Karatas, 2014), future studies could
conduct with different kind of elements. Furthermore, in some cases, the use of gamification elements may
create a negative situation in terms of academic achievement. For example, in the study by Christy & Fox
(2014), it was seen that the leaderboard adversely affected academic achievement. In addition, it is stated
in the literature review studies (Majuri, Koivisto, & Hamari, 2018; So & Seo, 2018) that the gamification
and gamification elements can have some negative effects despite the other positive results. Therefore, it is
recommended that the gamification elements should be selected as consistent with context in the future
studies.

Another limitation in this research is that despite the IMMS having four factors in its original version,
two factors version are adapted to Turkish by Kutu and Sozbilir (2010) and used in this study. However,
to conduct gamification and motivation researchers with IMMS, its four factors version is recommended
while doing similar studies. Different data collection tools for motivation other than IMMS can be used for
investigating effect of gamification.

CONCLUSIONS

This study aimed to investigate the effectiveness of gamification elements in blended learning environments
within the context of Col framework, academic achievement and motivation. Despite some limitations
about using gamification elements in blended learning in the study, these elements contribute positive
effects to students’ latent learning. According to quantitative results, no significant difference was found
between the experiment and control groups’ teaching presence, social presence, cognitive presence, academic
achievement and motivation scores. When qualitative results show the fact that gamification elements in
blended learning environments have positive effect on these variables, on the other hand vice versa. In
conclusion, the gamification elements in blended learning environments was to have both positive and
negative effects with respect to the Col model, academic achievement and motivation.
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