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Abstract: Using educational games is one of the fun and effective teaching
methods. The purpose of this research is to design and implement an
educational gamification program in the form of blended learning models and
also, evaluate it in students’ learning environments and accept it from students’
points of view in multi-trial groups. This research is semi-experimental in
multiple groups and disciplines. The educational game was designed with the
topic of addiction and was implemented in the form of blended learning
models, in three groups for four years between 2019-2022. The results showed
that after educational intervention, the mean score of most of the items was
higher than the total average. In addition, studying and understanding concepts,
supporting students in exams, creating motivation in learning, and success in
lessons had the greatest impact on students’ learning. The results of game
acceptance in educational games were higher than average in all dimensions.
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1 Introduction

Today, one of the main characteristics of learners in the digital age is having the skills
needed to teach and learn new digital environments. For this reason, teachers must be
proficient in new technology methods so that they can use new teaching methods in the
digital world and make the learning environment and classroom more effective.
(Keshavarz and Ghoneim, 2021).

For international education to effectively move toward a hybrid model of online and
physical campuses and flexible learning programs, it is not only educational approaches
that must be considered, but also financial, technical, and educational solutions that must
be considered. They provide high-quality, flexible learning solutions. Online learning
returns to education delivered over the internet and include a wide range of online
applications to access educational materials, also to facilitate teacher-student interaction.
Online learning is a term that is often equivalent to distance learning and e-learning
(Keshavarz et al., 2022). E-learning encourages and supports active learning regardless of
time and place using specific principles and tools such as web-based communication,
participation, knowledge transfer, and multimedia. These changes are considered key
innovations in education (Mirmoghtadaie et al., 2023).

In the past few years, one technological trend that has been heavily focused on by
researchers in many fields, including education, is gamification .The use of gamification
in education utilises gaming elements and aesthetics to enhance students’ motivation and
promote learning (Zimmerling et al., 2019).

Provisioning of health services will be possible when graduates can adapt themselves
to the increasing expansion of medical knowledge, complexities of the clinical
environment, rapid changes in technology, and its impact on the scientific needs of
society. Increasing potential in the volume of information is considered a major
educational problem; As a result of this explosion of information, the highest percentage
goals of each educational course are concentrated in the field of knowledge (Mehdain
et al.,, 2002). Medical science education is associated with the complexities of the
theoretical and clinical learning environment. Therefore, to achieve successful and
efficient training as well as dynamic quantitative and qualitative development of medical
sciences, it is necessary to provide the basis for improving educational productivity with
effective planning (Kuper and D’Eon, 2011).

Results of the conducted research indicate the existence of ambiguity in the role of
trainers and lecturers, the role of students, and the inappropriateness of educational
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situations. Also, there is an educational gap between clinical situation and theoretical
principles, which will affect the quality and desirability of educational services (Croxon
and Maginnis, 2009; Fulmer et al., 2011; Mehrdad et al., 2008; Pérez Rivas et al., 2012;
Winter et al., 2016). Results obtained from the study of developing the higher education
system in the last two decades in terms of student population indicate small growth in
education, insufficient attention to the educational quality of universities, and efforts to
improve it. Meanwhile, due to the increasing level of awareness in society, the level of
people’s expectations from medical staff has increased (Turney, 2007). One of the
methods that emphasise its use in various subjects is the game. Regardless of the
audience and topic of education, using games in education can help teachers design their
educational topics more exciting, informative, and fun (Bagheri and Talimi, 2021; Sabri
et al., 2022). Game-based learning is defined as using games or simulations in any form
to achieve specific learning goals. Along with the advancement of technology, the
combination of game-based learning facilities has been investigated in different ways.
Shifting towards game-based learning is largely due to the engaging nature of games.
Although there is still no significant empirical evidence for the effects of game-based
learning, there is evidence that shows using games can potentially improve the level of
student learning. However, many educational games have created questions and exercises
in game format with little thought for game mechanisms and how to increase student
learning (Zhang et al., 2020). Educational games are usually used to help students deal
with challenges that they face in the learning process. Games are useful educational tools
that enable people to learn knowledge in a fun and challenging environment (Russell,
1999; Sen, 2020). The use of educational games and games is one of the fun and effective
teaching methods that can be used as one of the teaching methods in the current era of
education (Kerby et al., 2011). The main goal of the study was the implementation of
educational gamification in a blended learning environment to conclude the impact of the
intervention on two dimensions of students (learning as a knowledge dimension and
game acceptance as an attitude towards the game).

2 Literature review

2.1 Define of gamification

Gaming has entered the human world in the past decades and is used in various fields,
including education. According to Kappa, gamification is the use of game design
elements, game mechanisms, aesthetics, and game thinking for non-game applications
and creating motivation in learners. Although there is no universal term for game
development, most of the terms have a series of described and standard features.
However, recently, gamification has focused on digitising learners’ activities and using
applications and platforms using digital devices such as tablets, smartphones, and
computers (Kalogiannakis et al., 2022).

There are different types of games, in a serious game, the educational goals are often
not known to the players, the environment does not necessarily represent reality, and its
main focus is to motivate the student to ‘play’ the game without having a limit in the
number of game mechanics. In other ways, in a gamified application, all learning goals
are always visible and known to the users from the get-go (Hu, 2020).
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According to Lander, the most obvious difference between serious games and
gamification is in teaching the learning process. In serious games, because learning is
directly affected, the educational content in the program causes learning. However, in
gamification, learning is mostly achieved indirectly, as the goal of gamification is to
change the learner’s behaviour or attitude towards the text (Landers, 2014).

2.2  Game-mechanics

Game components are the main parts of gamification that generally represent functional
elements that can be found in games such as storytelling, badges, and avatars.
Gamification is distinguished by the integration of game-related design elements or
activity formats into an educational context, either digitally or non-digitally (Buckley and
Doyle, 2016).

Using games in the educational environment is not a new thing. However, the concept
and implementation of gamification in the educational sector have been raised in recent
years. Several researchers in gamification have shown that many contextual factors,
including the content of the gamified activity and its target population, influence its use
in education (Orhan Goksiin and Giirsoy, 2019).

2.3 Theories underpinning gamification

The main reason for using gamified programs has been their theoretical ability to increase
the motivational power of games. As a result, in terms of theories related to gamification,
the most common theory related to the basic goal of gamification, i.e. motivation, is
self-determination theory. Other theories like Bandura’s self-regulated theory or the goal
setting theory take into account a part of motivational aspects (Richter et al., 2015).

2.4 Self-determination theory

SDT is a macro-theory of human motivation and personality that suggests that humans
have an innate psychological need for autonomy, competence, and connection (Ryan and
Deci, 2017). According to the SDT, when needs are met, individuals are more likely to
act autonomously and self-regulated, leading to more positive outcomes. On the other
hand, when these needs are thwarted, individuals are more likely to engage in controlled
and reactive behaviours, leading to negative consequences.

2.5 Self-regulated learning

According to Bandura (1988), self-regulation is defined as psychological efforts to
control internal situations, processes, and functions to achieve higher goals.
Self-regulated learning not only enhances students’ learning, but also provides
opportunities for them to actively manage processes such as goal setting, self-control,
self-evaluation, and self-motivation (Figure 1). Students who use more self-regulatory
strategies (by striving for success, enjoying challenges of activities, using learning
strategies appropriately, setting specific goals, and showing a high level of self-efficacy)
achieve significant academic progress. While a students who use these strategies less,
their learning is parrot-like and is done only by repetition (Konti, 2011; Bailey and
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Heritage 2018). The motivation and self-control of the learners, the more helpful it will
be in the implementation of educational games to advance the learning goals.

Figure 1 Self-regulated learning includes three main components: cognition, metacognition and
motivation

Self-regulation of learning

motivation metacognition cognition

2.6 Educational games in teaching and learning

Educational games are divided into 4 groups: simulation — game-making — cooperative
games — and playing in a real environment (Akl et al., 2010). Gamification means
applying principles of game design and its indicators in non-game applications.
Gamification is an alternative approach to traditional e-learning that enables learners to
experience comprehensive and effective learning experiences. In fact, in this method,
learners can be trained and encouraged to apply this type of learning by using game
principles and innovative elements and strategies. Gamification prepares an effective
informal learning environment and helps learners practice real-life situations and learn
with these challenges in a safe environment. Being story, having rules, having control,
the possibility of exploration, interacting with the audience, giving feedback, time limit,
having stages, getting rewards, the possibility of competing with others, etc. (Sandrone
and Carlson, 2021). Several studies have shown that games are effective in the learning
process. Educators agree that games have positive effects on achievements,
problem-solving, perception, creativity, reasoning, interest, and interaction in learning.
Games are useful in developing the mind and speeding up the learning process,
contributing to an informal environment in the classroom by promoting more interaction
between peers and learning motivation. Also, by participating in games, students process
information better and learn and understand concepts much more easily (Junior et al.,
2019).
The advantages of using games in education are:

e increasing the level of communication between learners and educational content
e increasing fun and mutual interaction during the e-learning process

e improving absorption and storage of the information

e providing opportunities to observe and apply learning in real-world

e improving overall learning experience for all ages (Dominguez et al., 2013).

Learning through games has many advantages. One of the most important advantages is
the inherent reward of this method because this method increases the durability of
learning simply and understandably (Safavi, 2000). Some experts also believe that
educational game is compatible with Kolb’s learning cycle and can be an effective
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method of transferring learning experiences in a learning cycle with four phases including
objective experience — reflective observation — abstract conceptualisation and active
experimentation. It should be noted that game with their special conditions provides the
possibility of creating an active experience in this learning cycle (Hinojosa, 2015).
Game-assisted teaching strategies can be used in large and small learning groups, along
with teaching methods such as lectures, seminars, bedside teaching, and e-learning. Using
this method in the teaching of medical sciences is associated with many advantages,
among which we can mention active stimulation of learning and improvement of student
understanding. Also, this method provides the possibility of more interaction and
participation of students and enjoyment from class.

It should be noted that using photos, sound, and animation in education creates
more variety and will increase student participation in learning. Experts believe that one
of the reasons for the success of the game method compared to other teaching methods is
the creation of reflective and collaborative participation for learning (Englert, 2010;
Hazavehei et al., 2007). Learning through games has an intrinsic reward and most
games display complex life situations, concepts of which are derived from real life
in a simple and comprehensible way (Hazavehei et al., 2007). Some elements of
games that can motivate students and facilitate learning are advanced mechanisms
(points/signs/leaderboards), story and characters, player control, immediate feedback,
creating opportunities for cooperative problem solving, distributed learning with
increasing challenges, providing the right situation to master learning and increase social
communication. The new technology of gamification with understanding detailed goals,
and perspectives, with the help of game elements and techniques, promotes motivation,
participation, and change in learners and ultimately changes in the outcome of their
behaviour (Zabala-Vargas et al., 2021; Krath et al., 2021). Teaching and learning, like
any other process, are the active process that needs motivation in its various stages to
start and last. In today’s era, one of the syndromes of learning environments is the
problem of lack of motivation or its lack in different educational levels. Boring
educational environments lead learners from creativity and flourishing to repetition and
unconditional acceptance (Sandrone and Carlson, 2021). Therefore, considering the many
advantages that gamification has had for learners and the role that it plays in increasing
the enjoyment and effectiveness of the learning process, it has become a popular
approach in the education process. It is an undeniable fact that successfully of
gamification in the teaching and learning process is due to the existence of completely
scientific principles (Hassan et al., 2021). One of the technology-based methods is using
blended learning models. Games can be used in this model and can be used through
integration with face-to-face training and in the form of range in blended learning
models. Active strategies of teaching and learning in students and improving their
knowledge, attitude about addiction, and prevention of addiction are very important.
Considering that this group of students are community health staff and their services are
provided directly to the community, the researchers decided to design a new lesson unit
by creating new methods and using educational games. This method can play an effective
role in improving learning and the quality of education. In this study, gamification was
used in the form of mixed-learning models to teach students. In designing educational
games, the main elements and components should be considered. The dominant model in
this research was gamified e-learning system proposition model (Klock et al., 2015).



30 M. Keshavarz and L. Mosalanejad

2.7 Proposed design for the hybrid model in gamification

In this study, gamification was used in the form of hybrid learning models to teach
students, and the dominant model in this research was the blended model. Also, this study
proposes a theoretical framework for applying gamification in e-learning environments to
encourage learners to engage with the content and progress (Figure 2).

Figure 2 Gamified e-learning system proposition model (see online version for colours)

Enjoyment

e-learning
system

Performance

Satisfaction

Level/Badge /

These steps are as follows:

e Defining the inputs as they are the characteristics because what makes an
environment gamified are game elements which are the features that enhance the
learning experience creating a ‘look and feel’ experience: badges, collaboration,
feedback, freedom to fail, graphics leaderboard, levels, narratives, design (goals,
rules, time limit, clues, competition), points, push notifications, tangible rewards,
role play and competition.

e The e-learning system to gamify integrates all the characteristics mentioned in the
previous paragraph and more if necessary to get an efficient application respecting
gaming features.

e Have the outcomes and all the benefits expected as outputs of the model or design,
especially:
1 motivation: the willingness of someone to do something; drive and enthusiasm,
so increasing motivation means increasing the desire to learn from the players

2 satisfaction: the fulfilment and the exciting feeling derived during and after
using games

3 enjoyment: the pleasure and the fun having along with learning by the players
4  engagement: the learner’s commitment

5 performance: the increase of knowledge and acquisition efficiency (Sabri et al.,
2022).
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3 Material and methods

This study is a semi-experimental study to design, implement, and evaluate educational
gamification in the form of blended learning models.

The learning objectives of each subject have been determined, ensuring adherence to
the curriculum and desired results.

The goal of the study was to conclude the impact of the intervention on two
dimensions of students (learning as a knowledge dimension and game acceptance as an
attitude towards the game). The research questions are:

e Does educational gamification affect student learning in the blended learning
environment?

e Does educational gamification affect game acceptance by students?

3.1 Design and setting

In the educational design of the process, a list of educational goals and needs of the
groups in the field of substance abuse was compiled at the beginning. All groups have a
lecture about this subject. Then, the expert team, accompanied by educational designers
and technical designers of software programming, discussed and reviewed how to
advance the program in several meetings.

The specialised team compiled the content based on the educational objectives and
proposed its design narrative to the technical design team. The technical team,
accompanied by experts, worked hard to investigate and implement the feasibility of the
program, and after agreeing on all the gamification processes, started designing it based
on the storyboard and expert suggestions.

Figure 3 Conceptual model of gamification e-learning based on students’ learning (see online
version for colours)

What? Who?

(data involved) (actors)

Gamification

Why? How?

(desired behaviors) (game elements)

The next stage was the implementation of a pilot group of 10 students and checking
possible bugs. After fixing the technical defects, the game was prepared for
implementation.

In general, this study has tried the stages of game design adapted from the model of
gamification e-learning based on students learning (Figure 3).

The conceptual model in Figure 3 achieved by Ana Carolina and used to implement a
learning environment is constituted of four dimensions:
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e Who: this dimension has to identify the main actors implied in the gamification
process, for example: teachers or students.

e  Why: This element defines the behaviours desired by the gamified system to enhance
the student’s interaction with the process.

e  What: this aspect aims to define the data, the content, and the course.

e  How: the how dimension serves to identify the game elements to use in the
gamification process.

Based on the conceptual framework and the gamified e-learning system proposition
model in the input section(design, challenges, level/badges, graphics, reward) we have to
formulate learning majors for game design, according to the model of gamification
e-learning based on students’ learning we first identify inputs such as the main actors in
the gamification process, the behaviours desired by the gamified system, content, and the
course, and finally, identify the game elements to use in the gamification process.

In this section, the stages of game design included the following sections making
games (using game elements in three parts of mechanisms, dynamics, and components,
which includes dynamic design of items such as communication skills between parts, the
possibility of upgrading to another level, and avatars).

Designing game mechanisms (creating challenges, feedback, access to resources and
rewards, etc.).

And then, designing the main elements in the game (using avatars, models, contents,
challenges, and conditions to reach higher levels of receiving gifts, leaderboards,
obstacles, unpredicted situations, etc.)

3.2 Game-making educational planning

Educational planning was done with an emphasis on the most to learn, better to learn. For
this purpose, capabilities of game design in educational design (use of sound and visual
effects to engage senses, creative environment for competition and challenge,
development of critical thinking) with the design of clinical cases (problem-based
learning) and its affairs based on individual differences, practice, and repetition were
used. The following items were considered in the educational design of the game:

e Individualisation: The level of the game is tailored based on the student’s abilities
e Feedback: Immediate feedback is supplied during the game stages and levels

e Active learning: The game engages the player in an active process to increase their
experiences and learning.

e Motivation: The players are engaged in self-promotion at each level of gamification
e Social: The players compare all learning with others.

e Scaffolding: Players are gradually challenged to develop their status, levels, and
scores

e Transfer: The game fosters the ability of users to the real world and professional
promotion



Implementation of educational gamification in blended learning 33

o Assessment: The player can assess the knowledge and abilities of peers on the board.

3.3 Software design and development

Game design was done based on two mobile platforms, android (on the IOS operating
system) and network. This application was developed at the web address:
http://www.addiplay.ir (Figure 4 to Figure 6).

Figure 4 Views the first page, the format of the question, and the end of the section by providing
feedback and giving a medal to the user (see online version for colours)
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Note: It should be mentioned that the presentation of game-making was done in the form
of a combined educational program in the Persian language

Figure 5 Workbench and different sections of the test on the user page (see online version
for colours)
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Figure 6 Questions of different sections and how to provide feedback with different colours
(see online version for colours)
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Table 1 Gamification elements in application design
Game mechanics Dynamics Game dynamic
Scoring system Challenges Rewards
Ranking in leaderboard Level of organisation main concept to complex Achievement
Time pressure Organisation of contents Competitions
Avatar Self-expression
Points Rewards
Levels Achievement
Badges

3.4 Participants and sampling

Overall, 485 students in 3 groups participated in this study. Multidiscipline in different
entering groups participated in this study. Public health (80 students), laboratory sciences
(95 students), and medical (310 students) include studying for four years. Gamification is
used for each group by blended models. All students used gamification from blended
models and completed questionnaires after the intervention.

Blended learning models from self-blended and station rotation models are arranged
in the teaching process. Blended learning allows students to fully focus on their studies.
With the self-blended model, students can better understand how they learn best. The
station rotation model allows students to move between stations on a fixed schedule,
where at least one of the stations is an online learning station.

From the perspective of ethical considerations and people’s satisfaction, it can be
seen that the students were actively engaged in their work with appropriate legitimacy.
This was reflected in their course plans and the perfectly oriented students. The grades
awarded are also given as part of the overall students’ scores. Analysis was anonymous in
each group and each questionnaire was verified by cod number for analysis, also
participants entered the program with consent, and assent was obtained before the start of
the program.
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All students were fully oriented about the training program and through the course
design and were justified about the training and evaluation process. The training started
with the lesson concepts and then one of the two models was implemented for each of the
groups.

In the medical group, both models were used, and in the laboratory science and health
group, the combined model was used. A part of the student’s grade with marks out of 10
marks was allocated for playing gamification. This educational process was implemented
in the form of a design/implementation program and evaluation of learning indicators
among students, each step of which is described below.

3.5 Tools/instruments

3.5.1 Educational games acceptance

The questionnaire for acceptance in educational games consists of 21 questions, each of
which has 3 questions. This questionnaire includes seven constructs: perception of ease
of use, perceived usefulness, perceived pleasure, perceived control, concentration,
attitude to use, and behavioural intention.

It is a 21-question questionnaire with a 5-point Likert scale from 5 = strongly agree to
1 = strongly disagree was used, in other words, a score greater than 3 meant accepting the
desirability of the game components.

Validity of the questionnaire by content validity in a sample was the first part of using
that. This questionnaire was translated, forward-backward translation, and content
validity from the perspective of five students and ten educational experts in the field of
e-learning, medical education, and educational management was examined. Also CVI or
content validity index from ten educational experts was used. Experts were asked to
determine the degree of relevance of each item in three areas of relevance, and simplicity.
Validity index was (0.78). The reliability of the instrument was confirmed again with 30
samples by internal consistency analysis of questions with Cronbach’s alpha 0.87.

3.5.2 Learning form of the blended learning environment

It is a 19-question questionnaire with four areas that were designed by Ballouk et al.
(2022). This questionnaire includes areas of access and guides, class situation,
presentation of materials, and internal-external motivation components, which
respectively occupy 4, 5, 6, and 4 questions. Internal consistency and reliability tests
were satisfactory (Cronbach’s alpha ranged from 0.76 to 0.77). All stages of validity and
reliability to the adapted questionnaire (cultural adaptation through forward/backward
translation, face validity from audience and experts then finally reliability) were used.
Internal consistency analysis of items collected with Cronbach’s alpha 0.81.

4 Results

Overall 485 students in 3 groups participated in this study. 62.4% of students were female
and the rest were male (Table 2).
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Table 2 Demographic variables in participants
ngg;sline blended Number of students Course Models
Public health 80 Mental health and addiction Self-blended
Laboratory 95 Psychology Self-blended
Medical 310 Health psychology Self-blended

The first part of the results presents student learning outcomes under the blended learning
model.

Table 3 Student learning in the blended learning environment
Questionnaire Mean  Std. deviation

1 Isearch for resources to prepare learning content before active 3.8259 1.71596
learning
Working in small groups increases the learning of concepts 3.1287 1.15611
Group activities enhance my learning 32.6832 1.67172

4  External audio-visual content has an important effect on my 3.7970 1.79922
learning

5 The contents uploaded by the professor are important in learning ~ 3.0650 1.69563
concepts

6  Flexibility in adapting content is important to independent and 4.1450 1.57683
active education

Studying concepts helps me in the exam 4.0941 1.91773
My motivation is effective in my learning and my success in the 4.0050 1.93037
exam

9  Group discussions help stimulate learning 3.1990 1.78611

10 My learning habits are influenced by peers, discussions, and 3.0198 1.70735
interactions with them

11 Learning objectives help organise and regulate learning 3.1287 1.81844

12 My learning is completed by maintaining and preserving findings  2.9851 1.79961
through peers and professors

13 Access to resources enables independent learning 3.8069 1.70960

14 My training is complete with resources and access to various 3.4100 1.64482
tools

15 Access to online and offline resources helps independent learning  3.9604 1.77837

16 I use the contents and lessons provided by the professor to learn 3.7612 1.81458
more

17 Online resources are more effective because they are concise 2.7437 1.77230

18 Dedicated external resources can be effective in promoting 2.8663 1.85734

independent learning

19 Tintegrate and use various existing and external resources to 2.9403 1.92261
support learning

The results obtained from the present research showed that: in learning through games
and blended learning models, flexibility in content adaptation is important in independent
and active education.
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Also, studying and understanding concepts, supporting students in exams, creating
motivation in learning, and success in lessons had the greatest impact on students’
learning.

The average of areas showed: that the average learning results in the blended learning
environment are higher than the total average (Table 3).

Table 4 Mean of learning areas in the blended learning environment
]Zzzlsl;.egnif Minimum  Maximum  Mean deit;;ion
Resources (access, guidance) 4 4.00 28.00 21.61 5.89264
Cultural and social environment 5 5.00 35.00 24.0 4.00251
Content presentation 6 6.00 42.00 26.26  3.20062
Internal and external motivation 4 4.00 28.00 22.83  4.69769

Results of the effect of combined learning environment on students’ learning rate showed
that mean scores are higher than the average in all areas (Table 4).
The second part is the results of students’ acceptance of the gamification.

Table 5 Results of game acceptance in educational games and its effect on students’ learning
rate
Questionnaire Mean  SD. deviation

1 It is easy for me to be a master in gaming 3.69 0.92
2 Ithink the game is easy 3.17 0.81
3 Learning to play is easy for me 4.04 0.83
4 1 think this game is useful for me to better vocabulary learning 3.84 0.86
5 1think this game is useful for me to learn vocabulary in a fast way ~ 3.93 1.0

6 I can achieve more effective learning through this game 3.98 1.0

7  1find the game exciting 3.59 0.94
8 I find the game enjoyable 3.57 1.14
9 I find the game interesting 3.68 1.16
10 I have full control over the game process 3.52 1.07
11 Idon’t feel confused while playing 3.526 0.98
12 Tdon’t feel frustrated while playing 3.63 0.97
13 I’m stuck while playing 3.9342 1.03
14 I pay attention to the game when I am playing 3.98 0.82
15  Tjust focus on the game when I am playing 3.86 0.65
16 Ithink it’s a good idea to play 3.96 0.843
17 1 found that the game makes vocabulary learning more interesting ~ 3.93 0.861
18 I would prefer to learn English vocabulary by using games 3.90 0.99
19 I would like to play this game again and again 3.63 1.04
20 I am willing to recommend it to another one, playing the game 3.50 1.19
21 I am willing to play the game again and again in the future 3.53 1.16
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Another result states that students accepted the game and were satisfied to use it in the
educational process. The mean score of most items was higher than average in the
5-score continuum (Table 5).

Table 6 The mean score of all dimensions in the game acceptance questionnaire

Game acceptance areas

Each dimension with 3 items Mean Std. deviation
Understanding ease of use 10.85 1.65
Understanding usefulness 11.85 2.59
Understanding pleasure 10.28 3.75
Perceived control 10.71 2.19
concentrate 12.14 1.83
Attitude to using 11.92 2.33
Behavioural intention 10.35 3.41

Note: 21 questions

Table 6 showed that mean scores of usefulness, concentration, and attitude to using are
higher than others. Results of the present study showed that among the fields of the
questionnaire, level of concentration, attitude towards use, and understanding of
usefulness have created the highest level of acceptance in the game. It should be noted
that there was no significant difference between gender and level of satisfaction with the
game

5 Discussion

Results obtained from this recent research showed that learning through games and
combined learning models is important for flexibility in using content in independent and
active education. Studying concepts, supporting students in the exam, creating motivation
in learning, and success in the course were among the items that had the greatest impact
on students’ learning.

Numerous studies have shown that gamification can have effective educational and
learning effects. The gamification can guide users through designated paths, give users
immediate feedback, reinforce good performance, and allow users to pursue individual
goals while showing goals and communication and choosing from different progress
paths. Meanwhile, the system can adapt the complexity of the game to the user’s abilities.
Interactive and collaborative gaming elements can enable social comparison and connect
users to support each other and work towards a common goal (Krath et al., 2021). Results
showed that, among the fields of the questionnaire, level of concentration, attitude
towards use, and understanding of usefulness, have created the highest level of
acceptance in-game.

A study about strengthening motivation in mathematics courses and teaching
processes in engineering, from game-based learning (to investigate the effect of
game-mediated teaching strategies) on first-year engineering students was conducted.
Results showed that the dropout rate decreased and enhanced educational processes in
engineering. The motivation enhancement in this method in the current study had a
higher average (Zabala-Vargas et al., 2021).
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Game-based education in the course neurology and neuroscience: applications,
challenges, and opportunities were conducted. The results of this study showed that using
game-based learning may be an opportunity for effective use in learning neurology and
neuroscience (Seaborn and Fels, 2015). Results of the present research also showed that
supporting the learning of learners, in-depth learning of concepts and their usefulness is
an advantage in using gamification.

Adaptive gamification in e-learning based on students’ learning styles in another
study showed that the motivation of learners increased by 25% in this method and the
dropout rate decreased by 26% (Hassan et al., 2021). A study based on the performance
of computer gaming on undergraduate students discussed stereochemistry through 230
new questions whose level of difficulty was specified in three levels. The results of this
research showed that the feedback from students and professors who played the game
was positive (Huang, 2019). In a study by Winter et al. (2016) about mobile games for
organic chemistry students, most of the students improved their learning with this game.
The effect of gamification on learning in students of different groups in the present study
was positive.

Another study investigated comparing the level of satisfaction and level of learning
by using traditional methods and educational games in teaching the subject of ectopic
pregnancy. The results of this research showed that students were more interested in the
educational game method than the traditional method. Also, student interaction,
memorisation of course materials, and enjoyment of learning in this method are more
than traditional methods (O’Leary et al., 2005). Results showed that among the fields of
the questionnaire, level of concentration, attitude towards use, and understanding of
usefulness, have had the highest level of acceptance in the game.

In the teaching of nutrition courses to students, the lecture method was compared with
the role-playing method. Results showed that students’ learning rate with the role-playing
method was higher than with the lecture method (Hazavehei et al., 2007).

Many other studies have been conducted by emphasising the superiority of the
game’s method over than method of lecture. The results showed that this method has a
greater effect on increasing students’ learning than the reflective speech method (Akl
et al., 2010; Steinman and Blastos, 2002; Huang, 2019; Winter et al., 2016). The effect of
gamification in the form of blended learning models has not been investigated on
performance in the present study. However, while accepting the game method, the
students found this method effective in their learning. In a review of the role of
educational games in increasing students’ knowledge, the results of three studies showed
that this educational method does not affect students’ knowledge. This researcher
suggests more studies with more reliable designs to confirm it. Using educational games
in mental health courses showed that students’ grades increased by 10% through using
game strategies. This amount was 6 points higher than the control group (Bhoopathi
et al., 2007).

Using games in education requires mental compatibility with the usefulness of this
method in education. Among these cases, attention is paid to active learning as an
educational experience that appears in the form of thinking at higher levels such as
analysis, synthesis, and evaluation (Begg, 2008).

Results from a game in education in psychiatric courses showed that the indicators
of self-regulation, self-centeredness (including self-control motivation), and
self-management improved significantly after intervention. The intervention increased
the average scores of students’ self-regulation and self-management. In general, also it
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can affect learning in a fun and interactive environment (Mosalanejad and Abdollahifard
2018). The effect of game style on learning indicators has also been confirmed
(Mosalanejad et al., 2018).

Blended learning and models, as well as their effect on learning, motivation, and
learning indicators, are also emphasised in the shreds of evidence.

This pedagogical intervention with technology to enhance learning can be applied to
educational methods and strategies and can affect the quality of learning. A practical
context of medical education may be the best prerequisite for applying blended learning
in various courses (Karamzadeh et al., 2021; Vallée et al., 2020). As part of research into
the effectiveness of video games as a tool to help improve student performance in
physical education, this study found that the factors studied included accessibility,
enjoyment, technological competence, and learning through video games. These factors
positively influence the acceptance of video games as a tool to improve student learning
outcomes in the classroom (Merino-Campos et al., 2023). Other research shows that
hedonic motivation is the most important factor for game adoption. Participants
mentioned that collaborative and competitive elements enhance their gaming experience
and influence their adoption of the game for learning purposes (Udeozor et al., 2023).

The above factors can inform the design of technology acceptance models suitable for
game-based learning, also these factors confirmed the recent results of our study.

6 Limitations and suggestion

The following limitations can be mentioned in this study:

One of the limitations of the study was its application within one university and of
course across different groups. Also, in running the application, we were faced with
technical limitations such as low internet speed and internet outages during the program.
Although this research tried to consider all the desired aspects and indicators, more
research is needed in this area and its influence on learning indicators.

It is proposed that different aspects of gamification should be implemented based on
indicators of learning and other blended learning models in future work.

7 Conclusions

With the growth and development of new technologies in education, the use of games
and educational games is growing. Our findings offer new perspectives on gamification,
as you can see through the results conducted in this paper, applying gamification in
e-learning seems to have a great potential to increase engagement, performance,
efficiency, motivation, and other emotional and social effects on the participants, whether
students or trainees are willing to have that experience. The results obtained emphasise
that they have varying effects on learners’ motivation, as shown by previous research,
furthermore considering the positive impact of educational intervention on learning
through blended learning models and its impact on gamification acceptance among
students, it is recommended to use this technology more widely in teaching medical
science. It is also proposed to use learning enhancement technologies to promote and
deepen learning. Blended learning models are also a good approach to using these
technologies in education. Finally, it can be said that technology-enhanced learning
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activities should be applied to medical education in Iran and the impact of the
intervention on learning indicators should deeply be studied. In the end, if we want to
refer to the actions and practical applications of this research, must say that the use of
learning enhancement technologies in the form of gamification played a role in
influencing student learning and memory in a motivating and visually engaging
environment, also the implementation of this research increased the digital skills of
students such as computer skills, skills of working with online platforms and game
making skills because it was more practical for them to acquire these skills in the form of
game making. Another practical measure of this research was that after obtaining
effective results, other educational groups also used it to implement gamification in the
form of blended educational program. Additionally, the instructional implementation
process can be used as a design and implementation model by other researchers.

Ethical consideration

The proposal of the study was confirmed by the ethical committee at Jahrom University
of Medical Sciences(IR.JUMS.REC.1397.098 ). All participants are willing to participate
in the study.

Acknowledgements

We thank all of the students participating in the research who helped us in this study. The
proposal for this study with code number: 993925 has been supported by the Strategic
Center of Educational Research and an Educational grant.

References

Akl, E.A., Pretorius, R.W., Sackett, K., Erdley, W.S., Bhoopathi, P.S., Alfarah, Z. and
Schiinemann, H.J. (2010) ‘The effect of educational games on medical students’, learning
outcomes: a systematic review: BEME Guide No 14°, Medical Teacher, Vol. 32, No. 1,
pp-16-27, https://doi.org/10.3109/01421590903473969.

Bagheri, M. and Talimi, R. (2021) ‘The effects of gamification on learning and retention of
environmental concepts of students’, Environmental Education and Sustainable Development,
Vol. 9, No. 3, pp.23-32, https://doi.org/10.30473/ee.2021.55399.2273.

Bailey A.L. and Heritage M. (2018) Self-Regulation In Learning: The Role of Language and
Formative Assessment, Harvard Education Press.

Ballouk, R., Mansour, V., Dalziel, B. and Hegazi, 1. (2022) ‘The development and validation of a
questionnaire to explore medical students’, Learning in a Blended Learning Environment.
BMC Medical Education, Vol. 22, No. 1, pp.1-9, https://doi.org/10.1186/s12909-021-03045-
4.

Bandura, A. (1988) ‘Self-regulation of motivation and action through goal systems’, in
Hamilton, V., Bower, G.H. and Frijda, N.H. (Eds.): Cognitive Perspectives on Emotion and
Motivation, pp.37-61, Kluwer Academic/Plenum Publishers, https://doi.org/10.1007/978-94-
009-2792-6_2.

Begg, M. (2008) ‘Leveraging game-informed healthcare education’, Medical Teacher, Vol. 30,
No. 2, pp.55-58, https://doi.org/10.1080/01421590701874041.



42 M. Keshavarz and L. Mosalanejad

Bhoopathi, P.S., Sheoran, R. and Adams, C.E. (2007) ‘Educational games for mental health
professionals. A cochrane review’, The International Journal of Psychiatric Nursing
Research, Vol. 12, No. 3, pp.1497-1502, PMID: 17682590.

Buckley, P. and Doyle, E. (2016) ‘Gamification and student motivation’, Interact. Learn. Environ.,
Vol. 24, No. 6, pp.1162-1175.

Croxon, L. and Maginnis, C. (2009) ‘Evaluation of clinical teaching models for nursing practice’,
Nurse Education in Practice, Vol. 9, No. 4, pp.236—43, https://doi.org/10.1016/j.nepr
.2008.06.004.

Dominguez, A., Saenz-de-Navarrete, J., Marcos, L.D., Sanz, L.F., Pagés-Arévalo, C. and
Martinez, J. (2013) ‘Gamifying learning experiences: Practical implications and outcomes’,
Comput. Educ., Vol. 63, pp.380-392, https://doi.org/10.1016/j.compedu.2012.12.020.

Englert, L.M. (2010) ‘Learning with laughter: using humor in the nursing classroom’, Nursing
Education Perspectives, Vol. 31, No. 1, pp.48—49 [online] https://pubmed.ncbi.nlm.nih.gov
120397483/ (accessed 28 July 2022).

Fulmer, T., Cathcart, E., Glassman, K., Budin, W., Naegle, M. and Devanter, N.V. (2011) ‘The
attending nurse: an evolving model for integrating nursing education and practice’, The Open
Nursing Journal, Vol. 5, No. 9, https://doi.org/10.2174/1874434601105010009.

Hassan, M.A., Habiba, U., Majeed, F. and Shoaib, M. (2021) ‘Adaptive gamification in e-learning
based on students learning styles’, Interactive Learning Environments, Vol. 29, No. 4,
pp-545-65, https://doi.org/10.1080/10494820.2019.1588745.

Hazavehei, S.M.M., Taghdisi, M.H., Mohaddes, H.R. and Hasanzadeh, A. (2007) ‘The effects of
three teaching methods of lecture training game and role playing on knowledge and practice of
middle school girls with puberty nutrition’, Strides in Development of Medical Education,
Vol. 3, No. 2, pp.126-133 [online] https://sdme.kmu.ac.ir/article 90112.html (accessed 24
July 2022).

Hinojosa, L. (2015) ‘Contributions of educational psychology to university education’, Psychology,
Vol. 6, No. 3, p.177, https://10.4236/psych.2015.63017.

Hu, J. (2020) ‘Gamification in learning and education: enjoy learning like gaming’, Br. J. Educ.
Stud., Vol. 68, pp.265-267.

Huang, Y.M. (2019) ‘Exploring students’ acceptance of educational computer games from the
perspective of learning strategy’, Australasian Journal of Educational Technology, Vol. 35,
No. 3, https://doi.org/10.14742/ajet.3330.

Junior, J., Uchoa, D., Lima, M. and Monteiro, A. (2019) ‘Stereochemistry game: creating and
playing a fun board game to engage students in reviewing stereochemistry concepts’, Journal
of Chemical Education, Vol. 96, No. 8, pp.1680-85, https://doi.org/10.1021/acs
.jchemed.8b00897.

Kalogiannakis, M., Papadakis, S. and Zourmpakis, A.L. (2021) ‘Gamification in science education’,
a systematic review of the literature’, Education Sciences, Vol. 11, No. 1, p.22,
https://doi.org/10.3390/educscil 1010022.

Karamzadeh, A., Mosalanejad, L. and Bazrafkan, L. (2021) ‘Effectiveness of ethics case based on
blended learning approaches on medical students’ learning. A quasi-experimental study’,
Journal of Education and Health Promotion, Vol. 10, p.331 [online] https://www.jehp.net/
/text.asp?2021/10/1/331/327195.

Kerby, J., Shukur, Z.N. and Shalhoub, J. (2011) ‘The relationships between learning outcomes and

methods of teaching anatomy as perceived by medical students’, Clinical Anatomy, Vol. 24,
No. 4, pp.489—497, New York, N.Y., https://doi.org/10.1002/ca.21059.

Keshavarz, M. and Ghoneim, A. (2021) ‘Preparing educators to teach in a digital age’, The
International Review of Research in Open and Distributed Learning, Vol. 22, No. 1,
pp-221-242, https://doi.org/10.19173/irrodl.v22i1.4910.

Keshavarz, M., Mirmoghtadaie, Z. and Nayyeri, S. (2022) ‘Design and validation of the virtual
classroom management questionnaire’, The International Review of Research in Open and
Distributed Learning, Vol. 23, No. 2, pp.120-135.



Implementation of educational gamification in blended learning 43

Klock, T., da Cunha, L.F., de Carvalho, M.F., Rosa, B.E., Anton, A.J. and Gasparini, I. (2015)
‘Gamification in e-learning systems: a conceptual model to engage students and its application
in an adaptive e-learning system’, International Conference on Learning and Collaboration
Technologies, pp.595-607, doi: 10.1007/978-3-319-20609-756.

Konti, F. (2011) ‘Teachers and students perceptions towards teachers classroom management
applications in primary schools’, Procedia - Social and Behavioural Sciences, Vol. 15,
pp-4093-4097, https://doi.org/10.1016/j.sbspro.2011.04.503.

Krath, J., Schiirmann, L. and von Korflesch, H.F.O. (2021) ‘Revealing the theoretical basis of
gamification. A systematic review and analysis of theory in research on gamification, serious
games, and game-based learning’, Computers in Human Behavior, Vol. 125, p.106963,
https://doi.org/10.1016/j.chb.2021.106963.

Kuper, A. and D’Eon, M. (2011) ‘Rethinking the basis of medical knowledge’, Medical Education,
Vol. 45, No. 1, pp.36-43, https://doi.org/10.1111/j.1365-2923.2010.03791 .x.

Landers, R.N. (2014) ‘Developing a theory of gamified learning’, Simul. Gaming, Vol. 45,
No. 6, pp.752—768, https://doi.org/10.1177/1046878114563660.

Mehdain, M., Moniri, R., Vakili, Z. and Ramzani, Y. (2002) ‘Survey of educational objectives of
Kashan University of Medical Sciences Departments’, [ranian Journal of Medical Education,
Vol. 2, p.38, https://oa.mg/work/1776820162.

Mehrdad, N., Salsali, M. and Kazemnejad, A. (2008) ‘The spectrum of barriers to and facilitators of
research utilization in Iranian nursing’, Journal of Clinical Nursing, Vol. 17, No. 16,
pp-2194-2202, https://doi.org/10.1111/j.1365-2702.2007.02040.x.

Merino-Campos, C., Del-Castillo, H. and Medina-Merodio, J.A. (2023) ‘Factors affecting the
acceptance of video games as a tool to improve students’ academic performance in physical
education’, Education and Information Technologies, Vol. 28, No. 5, pp.5717-5737.

Mirmoghtadaie, Z., Keshavarz, M., Kohan, N. and Ahmady, S. (2023) ‘Developing a conceptual
model of self-directed learning in virtual environments for medical sciences students’, The
International Review of Research in Open and Distributed Learning, Vol. 24, No. 2,
pp.37-52, https://doi.org/10.19173/irrodl.v24i2.7024.

Mosalanejad, L. and Abdollahifard, F. (2018) ‘Gamification in psychiatry: design and development
of native model and the innovate strategy in medical education as a funny and exciting
learning’, PJMHS, Vol. 12, No. 4, pp.1820-28, https://www.pjmhsonline.com/2018/oct_dec
/pdf/1820.pdf.

Mosalanejad, L., Bahareh, R. and Abdollahifard, S. (2018) ‘Educational game: a fun and
team-based learning in psychiatric course and its effects on learning indicators’, Bangladesh
Journal of Medical Science, Vol. 17, No. 4, pp.631-37 [online] http://www.10.3329
/bjms.v17i4.38327 (accessed 24 December 2022).

O’Leary, S., Diepenhorst, L., Churley-Strom, R. and Magrane, D. (2005) ‘Educational games in an
obstetrics and gynecology core curriculum’, American Journal of Obstetrics and Gynecology,
Vol. 193, No. 5, pp.1848-51, https://doi.org/10.1016/j.ajog.2005.07.059.

Orhan Goksiin, D. and Giirsoy, G. (2019) ‘Comparing success and engagement in gamified
learning experiences via Kahoot and Quizizz’, Comput. Educ., Vol. 135, No. 3, pp.15-29.

Pérez Rivas, F.J., Santamaria Garcia, J.M., Minguet Arenas, C., Beamud Lagos, M. and
Garcia Lopez, M. (2012) ‘Implementation and evaluation of the nursing process in primary
health care’, International Journal of Nursing Knowledge, Vol. 23, No. 1, pp.18-28,
https://doi.org/10.1111/j.2047-3095.2011.01199.x.

Richter, G., Raban, D.R. and Rafaeli, S. (2015) ‘Studying gamification: the effect of rewards and
incentives on motivation’, Gamification in Education and Business, pp.21-46, Springer,
Cham, Switzerland.

Russell, J. (1999) ‘Using games to teach chemistry: an annotated bibliography’, Journal of
Chemical Education, Vol. 76, No. 4, p.481 [online] https://pubs.acs.org/doi/10.1021
/ed076p481 (accessed 20 December 2021).



44 M. Keshavarz and L. Mosalanejad

Ryan, R.M. and Deci, E.L. (2017) Self-Determination Theory: Basic Psychological Needs in
Motivation, Development, and Wellness, Guilford Publications, New York.

Sabri, Z., Fakhri, Y. and Moumen, A. (2022) ‘The effects of gamification on e-learning education:
systematic literature review and conceptual model’, Statistics, Optimization & Information
Computing, Vol. 10, No. 1, pp.75-92, https://doi.org/10.19139/s0ic-2310-5070-1115.

Safavi, A. (2000) Principles of Methods and Techniques of Teaching, 8th ed., Moaser Publication,
Tehran, Iran.

Sandrone, S. and Carlson, C. (2021) ‘Gamification and game-based education in neurology and
neuroscience: applications, challenges, and opportunities’, Brain Disorders, Vol. 1, p.100008,
https://doi.org/10.1016/j.dscb.2021.100008.

Seaborn, K. and Fels, D.I. (2015) ‘Gamification in theory and action: a survey’, Int. J. Hum.
Comput. Stud., Vol. 74, pp.14-31, https://doi.org/10.1016/j.ijhcs.2014.09.006.

Sen, S. (2020) ‘ChemistDice: a game for organic functional groups’, Journal of Chemical
Education, Vol. 98, No. 2, pp.535-39 [online] https://pubs.acs.org/doi/10.1021/acs.jchemed
.0c01163 (accessed 5 December 2021).

Steinman, R.A. and Blastos, M.T. (2002) ‘A trading-card game teaching about host defense’,
Medical Education, Vol. 36, No. 12, pp.1201-1208, https://doi.org/10.1046/j.1365-
2923.2002.01384 x.

Turney, B.W. (2007) ‘Anatomy in a modern medical curriculum’, Annals of the Royal College of
Surgeons of England, Vol. 89, No. 2, pp.104-107, https://doi.org/10.1308
/003588407X168244.

Udeozor, C., Russo-Abegdo, F. and Glassey, J. (2023) ‘Perceptions and factors affecting the
adoption of digital games for engineering education: a mixed-method research’, International
Journal of Educational Technology in Higher Education, Vol. 20, No. 1, pp.1-20.

Vallée, A., Blacher, J., Cariou, A. and Sorbets, E. (2020) ‘Blended learning compared to traditional
learning in medical education: systematic review and meta-analysis’, Journal of Medical
Internet Research, Vol. 22, No. 8, p.e16504, https://doi.org/10.2196/16504.

Winter, J., Wentzel, M. and Ahluwalia, S. (2016) ‘Chairs!: A mobile game for organic chemistry
students to learn the ring flip of cyclohexane’, Journal of Chemical Education, Vol. 93, No. 9,
pp-1657-1659 [online] https://www.learntechlib.org/p/192144/ (accessed 11 June 2023).

Zabala-Vargas, S.A., Garcia-Mora, L.H., Arciniegas-Hernandez, E., Reina-Medrano, J.I.,
de Benito-Crosetti, B. and Darder-Mésquida, A. (2021) Strengthening motivation in the
mathematical engineering teaching processes — a proposal from gamification and game-based
learning’, International Journal of Emerging Technologies in Learning (IJET), Vol. 16,
No. 6, pp.4—19, https://doi.org/10.3991/ijet.v16i06.16163.

Zhang, Z, Muktar, P., Ong, C.I., Lam, Y. and Fung, F.M. (2020) ‘CheMakers: playing a
collaborative board game to understand organic chemistry’, Journal of Chemical Education,
Vol. 98, No. 2, pp.530-34 [online] https://pubs.acs.org/doi/pdf/10.1021/acs.jchemed.0c01116
(accessed 5 December 2021).

Zimmerling, E., Hollig, C.E., Sandner, P.G. and Welpe, .M. (2019) ‘Exploring the influence of
common game elements on ideation output and motivation’, J. Bus. Res., Vol. 94, No. C,
pp-302-312.



