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Abstract: Technology acceptance is essential for technology success. However, individual users
are known to differ in their tendency to adopt and interact with new technologies. Among the
individual differences, personality has been shown to be a predictor of users’ beliefs about technology
acceptance. Gamification, on the other hand, has been shown to be a good solution to improve
students’ motivation and engagement while learning. Despite the growing interest in gamification,
less research attention has been paid to the effect of personality, specifically based on the Five Factor
model (FFM), on gamification acceptance in learning environments. Therefore, this study develops
a model to elucidate how personality traits affect students” acceptance of gamified learning envi-
ronments and their continuance intention to use these environments. In particular, the Technology
Acceptance Model (TAM) was used to examine the factors affecting students” intentions to use a
gamified learning environment. To test the research hypotheses, eighty-three students participated in
this study, where structural equation modeling via Partial Least Squares (PLS) was performed. The
obtained results showed that the research model, based on TAM and FFM, provides a comprehensive
understanding of the behaviors related to the acceptance and intention to use gamified learning
environments, as follows: (1) usefulness is the most influential factor toward intention to use the
gamified learning environment; (2) unexpectedly, perceived ease of use has no significant effect on
perceived usefulness and behavioral attitudes toward the gamified learning environment; (3) extraver-
sion affects students’ perceived ease of use of the gamified learning environment; (4) neuroticism
affects students’ perceived usefulness of the gamified learning environment; and, (5) Openness affects
students’ behavioral attitudes toward using the gamified learning environment. This study can
contribute to the Human—Computer Interaction field by providing researchers and practitioners
with insights into how to motivate different students” personality characteristics to continue using
gamified learning environments for each personality trait.

Keywords: educational technology; technology acceptance; gamification; personality; learning

1. Introduction

Gamification is the use of game design elements, such as points, badges, and leader-
boards, in a non-gaming context to improve user engagement and motivation [1]. The
idea behind the use of gamification in educational environments is to improve students’
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motivation and learning experience in a learning environment by employing gamification
elements [2]. Students” motivation is considered to be one of the most important factors
leading to their academic success [3] and, therefore, several studies have focused on enhanc-
ing students’ motivation while learning through the application of gamification [4,5]. In
particular, several studies showed the effectiveness of gamification in enhancing students’
intrinsic motivation and engagement in higher education [6], as well as its feasibility in
higher education teaching and learning processes, as many options and platforms are
available to be utilized [7].

Despite the revealed positive impact of gamification on education, some studies
reported negative effects regarding its implementation [8-10]. For instance, the use of
competitive game elements, such as badges and leaderboards, can have a negative impact
on low performing students [8]. Additionally, Mert and Samur [11] found that if the
gamification system is not well implemented and correctly used, it can negatively affect
student behaviors and participation. The aforementioned studies confirm Kapp [12] and
Werbach and Hunter [13], who stressed that gamification might not work in every system
or create the same effect, as learning experiences are affected by a wide range of factors.

Initial acceptance and use of a gamified learning environment are essential for its
success in motivating and engaging students in higher education [14]. Therefore, several
previous studies in the related literature focused on the acceptance of gamified learning
environments [7,14,15]. For instance, Rahman et al. [14] proposed a gamification acceptance
model based on the Technology Acceptance Model (TAM) to test students” acceptance of
gamification and its effects on their engagement rate during the lessons. Results showed
that students” acceptance of gamification affects their engagement while learning. Specifi-
cally, to test students” acceptance of gamified learning environments, various studies used
TAM and extensions of TAM, such as TAM 2 [16] and Unified Theory of Acceptance and
Use of Technology (UTAUT) [17]. TAM, proposed by Davis [18], is a theoretical framework
that explains user acceptance of technology in a wide range of fields. According to earlier
meta-studies, TAM is also used in a large number of empirical studies to explore users’
participation intention [19,20].

On the other hand, students have different personalities and because of that they
may behave differently, which means that they may have different technology acceptance
behavior [21,22]. In this context, Svendsen et al. [22] highlighted the relationship between
personality and technology acceptance. Therefore, it is not surprising that several recent
studies investigated the effect of personality traits on technology adoption, such as smart-
phones [21], social networking sites [23], business intelligence tools [24], e-Learning [25],
and digital library systems [26]. However, according to the recent literature review of
Panagiotarou et al. [15], and to the best of our knowledge, no study has investigated the
effect of personality on students’” adoption of gamified learning environments. In this
regard, this study investigates the relationship between personality and the intention to
use gamified learning environments. In particular, it uses TAM [18] to explore the factors
affecting students’ intention to use gamified learning environment.

In this study, an adoption model was developed to explain how different personality
traits can affect students” acceptance of gamified learning environments. In particular, the
self-determination theory was applied while implementing the game design elements in the
learning environment to fulfill students’ psychological needs. Besides, this study focuses
on the FFM of personality, which is derived from common language descriptors [27,28]
and is widely acceptable.

2. Related Literature

The first subsequent section summarizes literature relevant to the development of
gamification in education to justify using TAM in this specific domain. The second sub-
sequent section presents the factors affecting the perception of gamification in education,
specifically personality, which is considered to be the most relevant factor in students’
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characteristics [29], as well as the relationship between TAM and personality. Finally, the
last subsection presents the research gap and the need for this study.

2.1. Gamification and Technology Acceptance

Gamification can be defined as a set of activities and processes used to solve problems
by utilizing or applying game design elements [30]. Several studies have highlighted the
potential of gamification in increasing students” motivation and engagement as well as
boosting their performance [6,31]. For instance, Kaufmann [32] showed that gamification
can help students overcome complex academic challenges, such as those involved in the
dissertation process and other elements of higher learning. Ahmad et al. [33] showed,
in an experimental study for computer science majors, that gamification is an effective
tool to teach tough courses in higher education. Cakirogluet al. [34] showed that points,
leaderboard, quests, and reputation increased students’ engagement and participation in an
undergraduate course. However, despite the great benefits of gamification [35], it can also
have negative outcomes. For instance, gamification can cause loss of performance, where it
harms or hinders students’ learning process [9]. It can also cause undesired behavior due
to the use of some game design elements [9].

The mixed (positive and negative) findings on gamification are linked to the perception
of technology that can vary based on the target groups’ backgrounds and earlier experiences.
For instance, Collan [36] stated that the acceptance of a new technology by students goes
through stages like identifying needs or minimally selecting a solution to fulfill a need
from a set of possible alternatives. Thus, students seek new technologies that they can
use for different purposes. Behl et al. [37] referred the acceptance of the gamification
concept to the acceptance of the whole environment (e-learning environment), since there
is a link between the concept of gamification and technology, as it plays a vital role in
facilitating gamification features. In particular, the use of gamified learning environments
is still a sensitive subject for many educational systems [38,39]. In the Hungarian education
system, for example, when analyzing students’” behaviors while interacting with a gamified
learning environment using TAM, it was found that students have different intentions
toward using this environment [38]. Additionally, it was found that students’ positive
attitudes toward using gamified learning environments contributed to the improvement
of their performance. Feriande [39] also found that students” acceptance of the gamified
environment affects their interactions with course materials.

Several recent studies have further highlighted the influence of external factors, such
as students’ characteristics, on technology acceptance [15,40]. Therefore, different studies
in the literature have focused on the factors affecting students” acceptance of gamified
learning environments. For instance, Panagiotarou et al. [15] found that digital skill levels
can affect students” acceptance of gamified learning environments. Oluwajana et al. [41]
found that curiosity can affect students” acceptance of gamified learning environments.
Moreover, Vanduhe et al. [42] found that social influence and social recognition can affect
students’ perception of ease of use and usefulness in a gamified learning environment.
The next subsequent section discusses personality, which is considered to be an important
student characteristic that can affect technology acceptance [40].

2.2. Personality

Saucier and Srivastava [43] defined personality as “all of the attributes, qualities and
characteristics that distinguish the behavior, thoughts, and feelings of individuals”. Several
personality models exist in the literature; however, FFM is the predominant dimensional
model of general personality structure [27]. It is based on five dimensions that describe
people’s diversity [44], namely (1): Extraversion reflects an individual’'s degree of assertive-
ness, sociability, and positive emotions; (2) Agreeableness reflects an individual’s degree of
kindness, maintenance of social harmony, cooperation, and trust; (3) Conscientiousness re-
flects an individual’s degree of organization, self-discipline, and tendency to be responsible;
(4) Neuroticism reflects an individual’s degree of stress, dissatisfaction, and sadness; and
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(5) Openness reflects an individual’s degree of imagination, creativity, and appreciation of
esthetic experiences.

The related studies suggest that personality is the reason people accept or reject a given
technology [26], as well as educational tools like educational games [45]. Tlili et al. [46]
further highlighted the effect of personality on students’ perception of intrinsic motivation
in a gamified learning environment. In addition, recent studies showed that students’
personalities can affect their perception of using different game design elements in a
gamified learning environment [47,48]. Bayne [49] stated that students’ personalities can
differently affect their involvement in the learning progress regardless of their personal
interests or the degree of cognitive development. With respect to TAM, several studies in
the literature have highlighted the relationship between personality and TAM [21-23,40].
Specifically, they consider that any difference in perceived ease of use and usefulness may
be caused by personality differences.

2.3. Research Gap and the Purpose of This Study

Despite the importance of personality in affecting students’ behavioral acceptance,
some studies still highlight the gaps in knowledge concerning the relationship between per-
sonality and technology acceptance [40]. Additionally, a previous study critiqued TAM for
not including personality, based on the five-factor model, as a determinant toward technol-
ogy adoption [22]. Specifically, according to the literature review of Panagiotarou et al. [15]
regarding gamification acceptance and to the best of our knowledge, no study has investi-
gated the impact of personality on gamification acceptance in the educational domain, i.e.,
the effect of extraversion or any other personality trait (within FFM) on students’ percep-
tion of usefulness or any other measure, within TAM, in a gamified learning environment.
In this context, it is believed that this paper contributes as a complementary study by
examining the effect of personality on gamification acceptance in a learning environment.
Specifically, the findings of this study could provide researchers and practitioners with
insights into how to motivate different students’ personality characteristics to continue
using gamified learning environments for each personality trait group.

3. Research Model and Hypothesis

Based the theoretical background of TAM, gamification, and the FFM of personality,
we propose a research model that identifies personality as a predictor of the continuance
intention to use gamified learning environments. The relationship between the person-
ality traits is integrated in the conceptual model depicted in Figure 1. This model was
adapted from a prior Information Systems-related study [50]. The basic assumption is that
the continuance intention to use gamified learning environments is jointly determined
by perceived usefulness and attitude, which are functions of perceived ease of use and
personality traits. Each of the hypotheses (H1-H16), highlighted in Figure 1, are discussed
in the next subsequent sections.

Personality traits —/A\\_

Extraversion - H6

Agreeableness

Conscientiousness

Intention to use

Openness

ol

Figure 1. Proposed research model of personality and intention to use gamified learning environments.
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3.1. TAM
3.1.1. Perceived Ease of Use

In the context of gamification in online learning environments, perceived ease of use
can be defined as the extent to which a person believes that interacting with a gamified
learning environment will be free of effort [18]. Past studies have shown that perceived
ease of use can affect users’ perceived usefulness of and behavioral attitudes toward using
systems [50,51]. For instance, Wu and Chen [50] found that perceived ease of use was
vital for the perceived usefulness of and behavioral attitudes toward using Massive Open
Online Courses (MOOCs). Similarly, perceived ease of use could affect the intention to
accept gamified learning environments directly or indirectly through perceived usefulness.
Thus, we propose the following research hypotheses:

H1. Perceived ease of use affects the perceived usefulness of gamified learning environments.

H2. Perceived ease of use affects behavioral attitudes toward using gamified learning environments.

3.1.2. Perceived Usefulness

Perceived usefulness refers to the extent to which users believe that using a partic-
ular system can enhance the performance of their job [52]. In this study, the perceived
usefulness of gamified learning environments can be described as the extent to which
students believe that gamified learning environments can help them in enhancing their
learning achievements. Perceived usefulness is a construct that has repeatedly been shown
to influence behavioral attitudes toward a given system and to be a direct predictor of
continued intention to use a given system [50]. For instance, Huang et al. [53] found that
perceived usefulness had a positive effect on undergraduate students” intention to use
mobile learning. Thus, we propose the following research hypotheses:

H3. Perceived usefulness affects behavioral attitudes toward using gamified learning environments.

H4. Perceived usefulness affects intention to use gamified learning environments.

3.1.3. Perceived Behavioral Attitudes toward Using a System

A strong relationship between behavioral attitudes toward using a given system
and intention to use it was highlighted in TAM. The attitude toward using gamified
learning environments can be defined as the degree to which a student perceives a positive
or negative feeling related to gamified learning environments. Previous study found
that attitude has a strong impact on intention to use technology [54]. In the educational
gamification context, it has been reported that the behavioral attitudes toward using
gamification was a significant determinant of intention to use it [15]. In another study,
regarding the adoption of online education in crisis, it was found that behavioral attitudes
affect positively the intention to use online education [20]. Thus, we propose the following
research hypothesis:

HS5. Behavioral attitudes toward using gamified learning environments affect the intention
to use them.

3.2. Personality

The relationship between personality based on the FFM and TAM has been highlighted
in the literature [24,26]. Several studies have found that personality traits can have an affect,
specifically perceived ease of use and usefulness [22,55], which are considered the most
important factors affecting the intention to use a given system [18]. Therefore, we expect
that different personality traits can affect students’ perception of usefulness and ease of use
of gamified learning environments.

The relationship between extraversion and TAM, specifically usefulness and ease of
use factors, was highlighted by Svendsen et al. [22]. Specifically, the reason to hypothesize
that extraversion can affect perceived ease of use and usefulness is that optimism, which
is one of the characteristics of extraversion, was shown to relate positively to perceived
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ease of use and usefulness [56]. In this context, Mouakket [57] also found that extraversion
positively affected students’ perception of usefulness. Therefore, we propose the following
hypotheses:

Hé6. Extraversion affects perceived usefulness of gamified learning environments.
H?7. Extraversion affects perceived ease of use of gamified learning environments.

According to Svendsen et al. [22] and Mouakket [57], agreeableness is proposed to
affect technology acceptance. In this regard, we propose the following hypotheses:

H8. Agreeableness affects perceived usefulness of gamified learning environments.
H9. Agreeableness affects perceived ease of use of gamified learning environments.

For conscientiousness, Svendsen et al. [22] also identified a positive relationship
between this personality trait and technology usage. Specifically, people high in consci-
entiousness are more likely to look for opportunities to use technology that will allow
them to improve their performance in their jobs [55]. In this regard, we propose the
following hypotheses:

H10. Conscientiousness affects perceived usefulness of gamified learning environments.
H11. Conscientiousness affects perceived ease of use of gamified learning environments.

People high in neuroticism are more likely to see technological advancements in their
work as a threat and source of stress [24]. Additionally, it has been found that emotional
stability can significantly affect internet use, social use, and information searches [58]. On
this basis, we propose the following hypotheses:

H12. Neuroticism affects perceived usefulness of gamified learning environments.
H13. Neuroticism affects perceived ease of use of gamified learning environments.

Openness refers to people’s willingness to examine new and different things [59].
Therefore, Devaraj et al. [55], Mouakket [57], and Harb and Alhayajneh [24] proposed a
relationship between openness and perceived ease of use and usefulness of technology.
Thus, we propose the following hypotheses:

H14. Openness affects perceived usefulness of gamified learning environments.
H15. Openness affects perceived ease of use of gamified learning environments.

The openness personality trait has been found to be highly correlated with behavioral
attitudes, since it reflects human openness toward new experiences [60]. Therefore, we
propose the following hypothesis:

H16. Openness affects perceived behavioral attitudes of gamified learning environments.

4. Method
4.1. Study Context

To evaluate the acceptance of gamification in higher education, a newly gamified
course for learning “Object-Oriented Design Methodology” (OODM) was developed. This
course aims to help students learn Unified Modeling Language (UML) diagrams, such as
the class diagram and the use case diagram. The course was deployed on Moodle (Modular
Object-Oriented Dynamic Learning Environment) platform because it allows the integration
of game design elements, such as points and badges. In addition, the students who
participated in this study were familiar with Moodle and used it for non-gamified courses.
To assess students’ performance in the gamified learning environment, various forms of
activities were included in Moodle to be completed individually or in teams. Additionally,
weekly learning materials in different forms, such as PowerPoint presentations, videos,
external links for online resources and mental break items (e.g., images) were added to the
course.
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To achieve effective and meaningful gamification that can promote students” moti-
vation and engagement, the implemented game design elements should fulfill students’
basic psychological needs [61,62]. Therefore, Self Determination Theory (SDT), which
has been successfully applied in the context of games and gamification [47,63,64], was
used in this study. This theory is based on three basic needs that reflects personal growth
and psychological well-being, namely: (1) Competence, which refers to the desire to feel
effective in interacting with the environment [65]; (2) Autonomy, which refers to the feeling
of freedom in making choices and self-direction [66]; and (3) Social relatedness, which
refers to the need to interact and to be connected to others [67]. Several gamification design
frameworks have been proposed in the literature. For instance, Marczewski [68] proposed
a framework based on 52 game design elements. Additionally, Werbach and Hunter [13]
proposed another framework based on 30 game design elements. In summary, eight game
elements are commonly used in both frameworks. Table 1 presents these eight game design
elements which were later used in the design of our gamified course and their matching
with the three psychological needs within the SDT. It should be noted that the efficiency of
the proposed gamification design, based on the SDT, has already been validated in [46].
In particular, the obtained results showed the effectiveness of the designed gamified and
self-determined environment in improving students’ intrinsic motivation while learning.

Table 1. Implemented game design elements in OODM course.

Psychological Game Design Elements Matching Psycl}ologlcal Needs to Game
Needs Design Elements
Points: a numerical presentation of ,
, Element that shows students’ performance.
students’ performance.
Badges: a sort of virtual rewards. Element that shows students’ performance.
C t : i .
ompetence Leaderboard .shows the ranking of each Element that shows students’ expertise.
student against other students.
ng ress bar: shows students’ progress Element that shows students’ progression.
in a given course.
Feedback: teachers’ feedback. Element that shows students’ performance
Levels: the levgl achieved by each Element that shows students” expertise.
student in a given course.
. . Students have the freedom to choose the
Avatar: a visual representation of hoto/avatar that better represent them in
Autonomy the student. P P

the gamified course.

Students can display or hide their awarded
badges on their profiles.

Students have the possibility to interact and
work together to complete a given task.

Badges: a sort of virtual rewards.

Social relatedness Chat: instantaneous discussion.

The functionalities of the eight implemented game design elements (presented in
Table 1) in our gamified course are detailed below.

1. Points: Zichermann and Cunningham [69] recommended using different types of
points based on students’ contributions to promote participation in the course. There-
fore, each completed learning activity in the gamified course supported students with
50 experience points. They were also given 9 skill points for completing the teacher’s
supplementary learning activities.

2. Levels: There were twenty levels in the course. According to Simdes et al. [70], these
levels should be sorted from easiest to hardest for reflecting the students’” newly
acquired skills. Each week, students had the challenge of accumulating a set amount
of points by completing a series of activities in order to advance to the next level. The
intricacy of these weekly tasks was also taken into consideration when they were added
(from the easiest to the hardest). For instance, in the first week, students were expected
to graduate from level 1 to level 2. Each student had to score at least 120 points to do
so. Virtual badges displaying the reached level number were used to present levels.

3. Badges: Enders and Kapp [71] recommended the use of badges only for meaningful
achievements that demand some work to obtain. Therefore, in order to acquire a badge,
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students had to complete an assignment or quiz at the end of each level, which assessed
their comprehension of all the content learned at that level. As indicated in Figure 2,
several sorts of badges were used in the course depending on the completed activity.
For instance, when students finished all the required assignments, they received a
badge entitled “Problem solver”, which means that the student has solved all the
problems related to the given assignments. In addition, the illustration of this badge,
as shown in Figure 2, shows a picture of a lamp to refer to students’ ideas for solving
the required assignments.

®OCHO

Advanced Problem solver Quiz master Graduate

Figure 2. Examples of the badges used in the gamified course.

4.

Avatar: Students had the freedom to upload personal avatars, which represented them
within the gamified course, to make the course more enjoyable. Students were also
given the freedom to create their own individualized avatars in order to increase their
emotional attachment, which resulted in a higher degree of engagement [72]. The
avatars chosen by the students were also shown on the leaderboard.

Leaderboard: Students’ ranks were shown on a leaderboard based on the points they
had earned in the course. Its goal was to make students more competitive while
learning. In addition, the leaderboard featured a real-time update system for students’
ranks (i.e., if a student earned more points, his or her place on the leaderboard was
updated automatically in real time). As a result, students were able to see themselves
on the board, which gave them the feeling that they had a chance to win [73]. The
student with the highest position on the leaderboard at the end of the semester was
announced as the course winner. Figure 3 presents the leaderboard of the OODM
course, displaying students’ avatars, levels, progress in this level and collected points.
Feedback: Every week, students received amusing feedback from their teacher via
Moodle, including photos and texts, to ensure their psychological well-being and
inspire them to study more [74]. The teacher wrote the evaluation based on each
student’s performance during the course (e.g., according to the accumulated points
or badges).

Progress bar: Students should be able to clearly see their growth toward the course goal
in order for a course to be meaningful to them [75]. As a result, a colored progress bar
was created, to which weekly activities were added. In the progress bar, an unfinished
activity was colored blue, while a completed activity was colored yellow, as seen
in Figure 4. When feedback was received on an activity, it was colored green. This
provided students with a sense of progression throughout the course.
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Figure 3. Leaderboard of the OODM course.

PROGRESS BAR

Figure 4. Progress bar of OODM course.

8. Chat: Students could use immediate discussion to collaborate with their friends or
to assist them if they had any questions. Furthermore, as recommended by Hou and
Wu [76], in order to encourage students to complete the required goals in teams, they
received several points once they had completed them.

4.2. Research Participants and Procedures

An experiment was conducted at a public Tunisian university. The participants were
eighty-three undergraduate students aged between 18 and 25, majoring in computer science.
Among the eighty-three students, fifteen students were removed because they dropped out
and twelve because they did not complete all the questionnaires. Finally, fifty-six students
took part in this experiment. The demographic details of the students are presented
in Table 2.

At the beginning of the semester, the students answered the Big Five Inventory (BFI) to
determine their personalities. After that, they used the gamified Moodle to learn OODM for
one semester (three months). Before starting the course (at the beginning of the semester),
the instructor briefly explained the role of each game design element to help students
manage and use all the game design elements during the learning process. Finally, after the
learning process using the gamified Moodle, the students answered the TAM questionnaire.
Each of the instruments used is detailed in the next subsection.
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Table 2. Demographic of surveyed students.

Sample
Characteristics
Count %

Gender

Male 16 28.57
Female 40 71.42

Age Group

18-25 56 100

26-29 0 0

30-35 0 0

4.3. Measurement
4.3.1. Independent Variable: Big Five Inventory (BFI)

The BFI was selected to identify students” personalities. This is a validated and
well-known instrument for identifying individuals” personalities [44]. BFI is a 5-point
Likert-type questionnaire that ranges from 1 = strongly disagree to 5 = strongly agree. It
includes 44 items regarding the five personality dimensions presented in the FEM, such
as “I am someone who is full of energy” for the extraversion personality trait and “I am
someone who is curious about many different things” for the openness personality trait.

4.3.2. Dependent Variable: Technology Acceptance Model (TAM)

TAM was selected to evaluate the students’ acceptance of gamified learning environ-
ments. TAM is one of the most accepted models in e-learning acceptance studies [77,78].
According to Davis [18], TAM specifies four measures, namely: perceived usefulness,
perceived ease of use, attitude toward using a system, and behavioral intention to use a
system. The students had to answer the TAM questionnaire by giving their positive or
negative opinions, ranging from 1 (strongly agree) to 5 (strongly disagree). In particular,
three items were associated with perceived usefulness, such as “I find the gamified learning
environment useful to learn new a course”; three items were associated with perceived ease
of use, such as “The interaction with the gamified learning environment is clear and under-
standable”; four items with attitude toward using the system, such as “I believe that using
a gamified learning environment is a good idea”; and four items with behavioral intention
to use a system, such as “I intend to continue to use gamified learning environments in
the future”.

4.4. Validity and Reliability

The data collected were analyzed using path analysis, which was carried out using a
component-based partial least squares structural equation model (PLS-SEM) application.
The Smart-PLS 3.3 software was applied to perform the approach and to measure the corre-
lation between observation variables and latent variables through a reflective measurement
model. Compared with other modeling approaches, such as covariance-based structural
equation modeling (CB-SEM), the PLS-SEM is more than adequate for dealing with a small
sample size (minimum n = 20) [79-81].

To check the properties of the measurement scales, we conducted confirmatory factor
analysis (CFA) to assess the reliability, convergent validity, and discriminant validity
of the scales. Reliability was assessed using Cronbach’s alpha, where all alpha values
exceeded 0.70. Convergent validity was assessed through average variance extracted
(AVE), composite reliability (CR) and item factor loadings, making sure that all item
loadings exceeded 0.60. Table 3 presents the results of the validity and reliability tests of
the measurement model. Discriminant validity was also met as no inter-correlation of
the constructs exceeds the square root of the AVE of either of the compared constructs
(see Table 4).
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Table 3. Validity and reliability of the measurement model.
Constructs Items CronZach S CR AVE
Usefulness 3 0.72 0.85 0.75
Ease of use 3 0.79 0.81 0.80
Attitude toward using 4 0.71 0.77 0.53
Intention to use 4 0.76 0.81 0.79
Extraversion 8 0.88 0.92 0.89
Agreeableness 9 0.82 0.89 0.76
Conscientiousness 9 0.84 0.87 0.79
Neuroticism 8 0.78 0.88 0.75
Openness 10 0.86 0.93 0.79
Table 4. Discriminant validity.

Constructs Use EU ATT INT Extra Agre Cons Neuro Open

Use 0.86

EU 0.08 0.79

ATT 0.58 0.14 0.72

INT 0.21 —0.16 0.48 0.77

Extra —0.12 0.23 —0.19 —-0.27 0.80

Agre 0.11 0.02 —0.13 0.04 0.22 0.82

Consc 0.10 —0.09 —0.06 —0.21 0.24 0.54 0.80

Neuro —0.28 0.11 —0.05 —0.14 —0.07 —0.44 —0.46 0.81

Open —0.24 —0.04 —0.28 —0.38 0.36 0.15 0.24 —0.14 0.87

Usefulness (Use), Ease of Use (EU), Attitude toward using (ATT), Intention to use (INT), Extraversion (Extra),
Agreeableness (Agre), Conscientiousness (Consc), Neuroticism (Neuro), Openness (Open). Note: The diagonal
means the square root of AVE.

5. Results

As shown in Figure 5, the model explained 18.2% (R? = 0.182) of the variance for
usefulness, 10.1% (R? = 0.101) of the variance for ease of use, 37.4% (R? = 0.374) of the
variance for behavioral attitude toward using, and 24.5% (R? = 0.245) of the variance for
intention to use. Thus, the R?-values for the measures of TAM each explained a substantial
amount of variance.

0.111**

Conscientiousness

0.551***

Ease of use

Neuroticism Attitude toward Intention to use

using

Openness

Figure 5. Structural model results. *p <0.05; ** p < 0.01; *** p < 0.001.
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5.1. TAM

As per the relationship between interaction with the four dimensions of TAM, the
results showed that the perceived ease of use did not affect students’ perception of useful-
ness and behavioral attitude toward using the gamified learning environment (p > 0.05).
Thus, H1 and H2 were rejected in this study. However, the results showed that perceived
usefulness has a significant positive effect on behavioral attitude toward using the gamified
learning environment (3 = 0.546, p < 0.001) and intention to use the gamified learning
environment (3 = 0.111, p < 0.01), thus supporting H3 and H4. This means that students
who find the gamified learning environment useful will have high behavioral attitude
and intention to use this environment. Moreover, there is a positive relationship between
behavioral attitude toward using and intention to use the gamified learning environment
(B =0.551, p < 0.001), which supports H5. This means that students with high behavioral
attitude toward using the gamified learning environments are more likely to have high
intention to use it.

5.2. Personality

For the relationship between personality traits and TAM measures, and specifically
between the FFM and ease of use and usefulness, the results showed that extraversion
personality trait did not affect students” perception of the usefulness of the gamified
learning environment (p > 0.05), but it affected positively their perception of ease of use
of the gamified learning environment (3 = 0.301, p < 0.05). This means that students
high in extraversion are more likely to find the gamified learning environment easier to
use than students low in extraversion. Thus, H6 was rejected and H7 was supported
in this study. For the agreeableness personality trait, the results showed that there was
no relationship between agreeableness and perception of usefulness and ease of use of
the gamified learning environment (p > 0.05 for both). Thus, H8 and H9 were rejected.
Additionally, no relationship was found between conscientiousness and perception of
usefulness and ease of use of the gamified learning environment (p > 0.05 for both), thus
rejecting H10 and H11. However, for the neuroticism personality trait, a significant negative
effect was found on perceived usefulness (f = —0.317, p < 0.05). This means that students
low in neuroticism are more likely to find the gamified learning environment more useful
than students high in neuroticism, whereas no effect was found on perceived ease of use
of the gamified learning environment (p > 0.05). Thus, H12 was supported and H13 was
rejected. Finally, for the openness personality trait, no relationship was found between
openness and perceived ease of use and usefulness of the gamified learning environment
(p > 0.05); however, a significant positive effect was found between openness and behavioral
attitude toward using the gamified learning environment (3 = 0.144, p < 0.05), which means
that students high in openness are more likely to have high behavioral attitude toward
using the gamified learning environment than students low in openness. Thus, H14 and
H15 were rejected, whereas H16 was supported. The full hypothesis results are presented
in Table 5.

Table 5. Model path analysis.

Hypothesis Path Coefficients p Value Support
H1: Ease of use — Usefulness 0.134 p>0.05 No
H2: Ease of use — Attitude toward using 0.091 p>0.05 No
H3: Usefulness —  Attitude toward using 0.546 p < 0.001 *** Yes
H4: Usefulness — Intention to use 0.111 p <0.01** Yes
H5: Attitude toward using — Intention to use 0.551 p <0.001 *** Yes
Hé6: Extraversion — Usefulness —0.106 p >0.05 No
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Table 5. Cont.

Hypothesis Path Coefficients p Value Support
H7: Extraversion — Ease of use 0.301 p<0.05* Yes
H8: Agreeableness — Usefulness —0.002 p>0.05 No
HO: Agreeableness — Ease of use 0.088 p>0.05 No
H10: Conscientiousness — Usefulness 0.057 p>0.05 No
H11: Conscientiousness — Ease of use —0.144 p > 0.05 No
H12: Neuroticism — Usefulness -0.317 p <0.05* Yes
H13: Neuroticism — Ease of use 0.087 p >0.05 No
H14: Openness — Usefulness —0.257 p>0.05 No
H15: Openness — Ease of use —0.120 p>0.05 No
H16: Openness — Attitude toward using 0.144 p<0.05* Yes

*p < 0.05; ** p < 0.01; ** p < 0.001.

6. Discussion

This study investigated the relationships between students’ personality traits and their
intention to use a gamified learning environment. The model proposed in this study not
only contributes to examining the influence of external factors, but also helps researchers
and practitioners gain a better understanding of students’ behaviors in gamified learning
environments, since any intention is the immediate antecedent of behavior [82]. The
results of the empirical analysis provide strong support for 6 out of 16 hypotheses. With
respect to each hypothesis, we offer the following insights into TAM, and personality

traits, respectively.

According to the empirical results shown in Table 5, the perceived ease of use did
not impact the perceived usefulness and behavioral attitude toward using the gamified
learning environment (H1 and H2). This finding is contrary to the existing work that found
the ease of use to be significantly related to usefulness [20,50]. This may be explained by
participants’ familiarity with the Moodle platform, so they did not find any difficulty while
using the gamified learning environment. This finding further implies that students” earlier
experiences are an indicator of their behaviors in gamified learning environments.

Additionally, it can be seen that perceived usefulness is a critical factor affecting the atti-
tude toward and intention to use gamified learning environments (H3 and H4). These results
are in line with other studies reporting that perceived usefulness had a positive statistical
significance on students’ behavioral attitudes and intention to use MOOC:sS [50]. Therefore,
in order to strengthen the continuance intention to use gamified learning environments, the
factor of usefulness becomes crucial in improving gamified learning environments.

Moreover, it is found that behavioral attitude positively affects intention to use gam-
ified learning environments (H5), which is similar to the findings of Davis et al. [52].
Specifically, on the basis of these results, it can be seen that behavioral attitude toward us-
ing and perceived usefulness were positively associated with the intention to use gamified
learning environments. This result indicates that perceived usefulness had a significantly
positive effect on the intention to use gamified learning environments, which is in line with
the notion of technology acceptance as advocated by Davis et al. [52]. From the perspective
of online learning, this might indicate that students own learning needs and their percep-
tion regarding the learning environment explains their behaviors. In particular, attitude
functioned as a crucial mediating variable between perceived usefulness on intention to
use gamified learning environments, because the indirect effect of perceived usefulness on
intention to use via the attitude toward using gamification in a learning environment was

found to be apparent.

Regarding the effect of personality traits on continuous intention to use gamified learn-
ing environments, the results showed that only extraversion, neuroticism, and openness
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personality traits affected students’ perception of TAM, whereas no effects of agreeableness
and conscientiousness were found on TAM. Specifically, it was found that extraversion
positively affected students’ perception of ease of use (H7), which means that students
high in extraversion tend to find the gamified learning environment easier to use than
students low in extraversion. This result is in line with several studies in the literature
highlighting the positive influence of extraversion, which is considered a very important
dimension of personality, on the perception of ease of use [21,83,84]. For instance, Sinder-
mann et al. [21] found that users with high extraversion had a higher perception of ease of
use of smart-phones than users low in extraversion. Additionally, users high in extraversion
have perceived higher ease of use of social media than users low in extraversion [22,84].

In accordance with previous studies, the results showed that neuroticism had a signifi-
cant negative effect on intention to use (H12) [22,84]. This result indicates that students low
in neuroticism, who tend to be more emotionally stable, are more likely to perceive high
usefulness of the gamified learning environment than students’ high in neuroticism. In
particular, the results showed that neuroticism had a significant negative effect on perceived
usefulness, which functioned as a crucial mediating variable between perceived usefulness
on behavioral attitude toward, because the indirect effect of low neuroticism on behavioral
attitude toward via perceived usefulness of gamification in learning environment was
found to be apparent. Finally, as discussed above in the TAM results, behavioral attitudes
had a positive effect on the intention to use gamified learning environments.

The results of this study further indicate that openness has a significant positive effect
on behavioral attitude toward gamified learning environments (H16); however, no effect
was found on perceived usefulness and ease of use. This result indicates that students
high in openness perceived higher behavioral attitudes toward using gamified learning
environments than students low in openness. Hence, they may have higher intention to
use gamified learning environments. This result is consistent with prior research conducted
by Dezdar [82], where it was found that openness influenced the acceptance of green
Information Technology use. This may be explained by the fact that students high in
openness are more open to new experiences so they may be more motivated to try and
understand new things that they are unfamiliar with [60].

7. Conclusions, Implications and Future Directions

This study investigated the effect of personality, based on FFM, on students’ acceptance
of a gamified learning environment and their continuance intention to use it. In particular,
this study used TAM to explore the factors affecting students’ intention to use gamified
learning environments. The results showed that the research model for integrating TAM for
adoption and FFM for personality provides a comprehensive understanding of the behav-
iors related to this context: (1) usefulness is the most influential factor toward intention to
use gamified learning environments; (2) extraversion affects students’ perceived ease of use
of gamified learning environments; (3) neuroticism affects students’ perceived usefulness of
gamified learning environments; (4) openness affects students’ behavioral attitudes toward
using of gamified learning environments; and, (5) unexpectedly, perceived ease of use has
no significant effect on perceived usefulness and behavioral attitudes toward gamified
learning environments.

These findings contribute to the research field of educational gamification, where
researchers and practitioners must be aware that continuance intention depends not only
on attitude toward gamified learning environment but also on perceived usefulness. Addi-
tionally, the findings contribute to the research field of Human—Computer Interaction (HCI)
by providing researchers and practitioners with insights into how to motivate different stu-
dents’ personality characteristics to continue using gamified learning environments for each
personality trait group. This can contribute to the enhancement of the learning experience.

This study also has some limitations that should be acknowledged for further studies.
For example, the sample size was limited. In addition, all the students were majoring in
computer science and were familiar with Moodle; hence, they may have perceived higher
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ease of use for the technology. Thus, to generalize our results, further investigations will be
conducted with students from other majors (e.g., mathematics). Moreover, this study did
not cover all the factors that may affect the intention to use gamified learning environments,
such as gender and ICT level. Furthermore, students reported their intention to use the
proposed gamified learning environment with particular game design elements as they
were implemented in this study, whereas there are different implementations and designs
for each game design element. For instance, the badge design in Moodle may look different
in other learning environments. Therefore, more research is needed to further generalize
the results.

Future work could focus on (1) trying to generalize our findings by investigating the
effect of personality on students” acceptance of other gamified learning environments, i.e.,
using online environments other than Moodle and with different designs of game design
elements; (2) investigating the effect of other factors on students” adoption of gamified
learning environments; and (3) collect and analyze the students’ learning behaviors to
investigate how the intention of using gamified learning systems might impact their
learning behaviors. In this context, several studies reported that analyzing students’ gaming
behaviors can be very informative in an educational context [85].
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