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Abstract
The study has designed an educational game-based learning through the introduction of an
interactive game called “bicycle accounting classification game”. The game was created to
stimulate interest in learning basic financial accounting courses that are normally portrayed as a
serious subject. The bicycle accounting classification game tool kit has been developed as a
learning and teaching aid to enable students to collaborate and engage in the financial accounting
course. The main purpose of the study is to identify the effectiveness of the tool as a mechanism to
enhance students’ learning motivation investigated through individual psychological needs of
autonomy, competence and relatedness in a financial accounting course. The sampling was
implemented to 4 accounting lecturers and one computer science lecturer in a small group tryout
and 30 non accounting students in field tryout. Questionnaires were used for data collection and
analyzed using quantitative methods. From the experimental results, it is discovered that the bicycle
accounting classification game has contributed to the positive learning motivation, in terms of
promoting their learning participation and improving their learning excitement and understanding
in the financial accounting course given that knowledge organizing, and sharing is embedded in the
collaborative gaming environment.
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1. Introduction
Game basically is a tool that can engage and motivate users. Usually, games are used for
entertainment purposes. It is an interactive application, thus so powerful to attract users especially
children and teenagers. In spite of that, games nowadays are used in many areas, especially education.
Due to rapid technological advancement and emergence of gaming applications nowadays,
game-based learning has been embedded into the educational process throughout the world. The main
purpose of the game-based learning is it will act as a tool for students to remain engaged with the
materials and assignments (Bovermann, Weidlich, & Bastiaens, 2018). Moreover, the game-based
can enhance the student's interest and enthusiasm for learning, thus they are attracted and motivated
to learn the subject (Sari et al., 2019). Hence, it is easy for them not only to memorize facts and
formulas but also to grab the skills and techniques required for the subject.
Currently, the digital or web-based games have highly assisted in the learning process
(Vlachopoulos and Makri, 2017) as the term used is gamification which can be defined as using
elements of gaming in the non-gaming arena to encourage desired behaviour (Deterding, 2011). On
top of that, evidence also portrayed that, vast number of new websites, services, blogs and social
networking platforms have been developed and still growing to emerge with the invention of Web 2.0
technology (Kayımbaşıoğlu et al., 2016). Thus, teachers, lecturers, tutors or instructors of the
educational centres are highly required to integrate the usage of gamification in their classes so that
the learning style applied is not obsolete. Instead of old-fashioned classroom style, adopting
gamification as part of the learning process will ensure the teaching and learning process become up
to date and full of excitement.
Therefore, this study has developed a bicycle accounting classification game tool kit to
facilitate students in understanding and applying the accounting classification topic in the basic
accounting course in secondary school and university. The study is also intended to examine the
effectiveness of using the bicycle accounting game tool kit in facilitating the students to comprehend
and organize the subject matter. Moreover, the aim of the study is to identify the effectiveness of the
tool as a mechanism to enhance students‟ learning motivation investigated through individual
psychological needs of autonomy, competence and relatedness.
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2. Literature Review
Learning Motivation Using Game-based Learning in Financial Accounting Course
The main purpose of embedding game-based models in teaching and learning into the basic
financial accounting course is to enhance the learning motivation, excitement and achievement in the
learning process. Since the course is the fundamental subject, most of the students have no accounting
knowledge. Therefore, it is very important to ensure the students are well-motivated to focus, learn
and understand the subject matter. It is also important to promote excitement in the learning process
as well as ensuring academic achievement. Research done by Gupta et al. (2006) found that the use of
crossword puzzle games in an introductory accounting subject increases students‟ interest, motivation
and participation in the subject matter. While, Seow and Wong (2016) developed the first mobile
gaming app for accounting known as Accounting Challenge (ACE) and the students have given
responses that ACE enabled them to learn accounting in a fun way and assisted them to better learn
accounting courses.
According to Bovermann and Bastiaens (2020), gamification in education relates to
motivational learning behavior or engagement in activities. The Self Determination Theory (SDT) is
among the theories related to human motivation and personality as proposed by Deci and Ryan
(1985). It is a formal theory that defines intrinsic and varied extrinsic sources of motivation (Ryan
and Deci, 2020). Intrinsic factors focus on individuals such as attitude, goal and emotions, while
extrinsic motivation rests in circumstances outside the learning process (Law et al., 2010). As
summarized by Bovermann and Bastiaens (2020), the SDT posits that human motivation has three
essential psychological needs known as autonomy, which refers to the need for freedom; competence
refers to desire to gain proficiency; and relatedness, which is the need to be connected to others. Sán
chez-Oliva et al. (2020) further explained the need for autonomy as having control over individual
own behaviour; the need for competence as a feeling of being successful; the need for relatedness as a
feeling of belongings. They also discovered that students with highly satisfied psychological needs of
autonomy, competence and relatedness are less likely to feel demotivated and hence more likely to
engage in physical education in school. Legault (2017) described that SDT also deals with critical
impact of the social and cultural elements in assisting individual‟s physical needs, self-direction,
performance and well-being. It also indicates that humans are involved in dynamic interaction with
the social world for their own satisfaction and responding to circumstances (Legault, 2017). Thus,
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this theory of SDT which is represented by psychological needs of autonomy, competence and
relatedness has become a basis of this research.
A study by Skinner et al. (2008) using motivational development to investigate behavioural
and emotional engagement of school students revealed that autonomy is the highest factor of changes
in emotional engagement. It somehow shows that game-based learning allows the students to have
autonomy or freedom of choosing time, place and with whom to conduct their study. When
individuals are involved in an activity because they think it is exciting, they are doing it with full
desire (Gagne and Deci, 2005). While students with high level of competency were likely to improve
their effort in class and had moderately increased interest in the learning activities (Skinner et al.,
2008). Finally, the study also indicated that relatedness has acted as a central role, where students
with good relationships with their teachers show more effort and enjoyment in the learning process
(Skinner et al., 2008). In addition, research by Lan and Hew (2020) also found that the components of
SDT (autonomy, relatedness, competence) are significantly related to the components of engagement
(behavioural, emotional, cognitive).
A study by Ryan et al. (2006) investigating computer game play found that game features
with more perception of autonomy, competence and relatedness enhance motivation to play which
related with feeling of presence when playing a game. Deterding (2011) introduced a concept of
motivational affordances and connected it to SDT for researchers to study on the motivational
dynamics of gamification. In another research conducted by Peng et al. (2012) discovered that the
game features have impacted the players‟ engagement and motivation through psychological needs of
autonomy (for example, player has choice of avatar) and competence (by having achievement
badges). While an investigation on the interrelationship between motivation, engagement and
complex problem solving in game based learning by Eseryel et al. (2014) revealed that motivation
which are represented by interest, competence, autonomy, relatedness, self-determination, and
self-efficacy have an impact on learners‟ problem solving outcomes. Furthermore, Van Roy and
Zaman (2017) studied the potential of gamification as a learning technique from the perspective of
SDT. They believed that psychological needs underlying the SDT help to facilitate or impede the
gamification process.
In a research conducted by Law et al. (2010) to investigate the key motivating factors
affecting learning among university undergraduate students found that, „individual attitude and
expectation‟, „clear direction‟, and „reward and recognition‟ have the greatest motivating effect on
learning. In addition, three motivating factors, namely, „individual attitude and expectation‟,
„challenging goals‟, and „social pressure and competition‟ have a significant and positive relationship
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with efficacy. In another study, it was concluded that learning with educational card games could
assist the students to further understand the knowledge and even increase their interest in the subject
matter (Liu and Chen, 2013). Furthermore, the application of game-based learning creates
opportunities for educators to explore their teaching potential by using various modes of teaching on
top of traditional classrooms (La Guardia et al., 2014), hence will enhance students‟ motivation and
excitement in learning.
Based on the previous literature, below is the theoretical framework for this research that was
adapted from Model Ryan and Deci (2017) as shown in Figure 1.

Figure 1 - Research Theoretical Framework (Source adapted from Ryan and Deci (2017))

The model which is based on Self-determination theory (SDT) which is a framework
developed by Edward L. Deci and Richard M. Ryan in the mid 1980s. The theory was conceptualized
motivation based on choices made by others. It consists of three human essential needs which are
competence, autonomy, and relatedness. According to Ryan and Deci (2000) and Majid et al. (2019),
competence is when people need to be able to master tasks and learn a variety of skills. With
competence compliances, people can adapt with the environment and can accept changes in
circumstances. Other than that, relatedness is defined as people need to have a sense of belonging and
affection to others. This criterion is important for individuals that can motivate them to care for
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others. On the other hand, autonomy is people‟s desire to feel free in their own lives. People with
autonomy can control themselves instead of being controlled by outsiders. The combination of these
three needs can contribute to motivation and engagement, thus can enhance people performance and
well-being.
Based on the SDT Theory, the research has come out with three hypotheses developments.
The three hypotheses developments are:
1. Perceived competency has a positive relationship with the effectiveness of using the
bicycle accounting classification game tool in enhancing students‟ motivation in learning
basic financial accounting courses.
2. Perceived autonomy has a positive relationship with the effectiveness of using the bicycle
accounting classification game tool in enhancing students‟ motivation in learning basic
financial accounting courses.
3. Perceived relatedness has a positive relationship with the effectiveness of using the
bicycle accounting classification game tool in enhancing students‟ motivation in learning
basic financial accounting courses.
These three aspects of autonomy, competence and relatedness of the motivation theory of
SDT are used as the basis for gamification pedagogy approach of the gamification user types and
associated game mechanics (Gil et al., 2015), which can explain students‟ motivational behavior
(Bovermann and Bastiens, 2020).

3. Methodology
Design of the Game
Kiryakova et al. (2014) suggest that in real life, individuals do not feel that they are as good as
they are in games because when confronted with obstacles, people may feel depressed, overwhelmed,
frustrated or cynical; feelings that are not present in the gaming environment. individuals also prefer
instant gratification to keep themselves engaged and motivated. A serious game should include
learning excitement to lead to self-determination in learning. Thus, in designing the game-based
learning, we have planned on a game that can deliver the learning outcome for specific accounting
chapters in the accounting introductory level with excitement that can motivate students to self-learn.
The said accounting chapter involved is Accounting Classification and Accounting Equation.
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We applied the revised Bloom‟s Taxonomy established by Anderson and Krathwohl (2001) as
the design standard for the educational card game in designing this game. In the knowledge
dimension of the revised Taxonomy, knowledge is divided into four levels from concrete to abstract:
factual knowledge, conceptual knowledge, procedural knowledge, and meta-cognitive knowledge.
Cognitive processes are divided into six levels from low complexity to high: remember, understand,
apply, analyse, evaluate, and create (Eric & Po-Kuang, 2013).

Furthermore, we follow steps outlined by Huang and Soman (2013) as per below in Figure 2.

Figure 2 - Steps in Applying Gamification Element

Figure 2 shows the five steps involved in applying the gamification element including
understanding the target audience and content, defining learning objectives, structuring the
experience, identifying all the resources and finally is to apply the gamification element.
Other than that, colour has been found to influence memory performance by increasing our
attentional level and arousal (Dzulkifli and Mustafar, 2013). Wichmann et.al. (2002) proposed that
colours play a significant role in enhancing memory performance in the human cognitive system. The
cognitive abilities of the students refer to the way the students perceive, pay attention, remember,
think, and understand the lessons. There need to be strategies to facilitate the learning process and
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colours can play a role in motivating students to learn and profit from their educational experiences
(Dzulkifli & Muzaffar, 2013).
Therefore by bridging the prior literature to our game, we engaged in preparing different
colours of stick in representing each accounting classification. This effort aimed to enhance the
student‟s ability in remembering and making sure the game is interactive.
Despite the important role exhibited by colors, the research also follows the steps taken by
Moncada and Moncada (2014) in which the researchers suggested a list of qualities that lead to the
creation of a well-designed gamification of learning activity. Table 1 below exhibits characteristics of
a well-designed game.

Table 1 - Characteristics of Well-designed Game

1. Include educational objectives and clear learning outcomes.
2. Identify prerequisite skills required four the activity.
3. Offer a challenge and a sense of mastery through winning.
4. Provide a safe environment for failing.
5. Use pleasing color schemes.
6. Employ a clutter-free layout.
7. Include clear and concise instructions.
8. Have simple, easy-to-understand rules of the game play.
9. Provide relevant feedback or rewards to participants.
10. Include accurate and relevant content.
11. Foster engagement through interactivity.

The characteristics above best implemented when we included clear learning objectives,
challenge between the players and there it is safe to fail and used different colors of stick as well as
simple layout of the game.
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In addition, the symbol of bicycle was embedded as a mnemonic approach in a way to have a
better understanding of the classification of accounts by referring to the two wheels of the bicycle that
are in line with the dual aspect of bookkeeping. The previous studies indicate the use of mnemonic
technique in accounting education to motivate students to learn (Toney-Mc Lin, 2002), to remember
and recall information related to accounting double entry (Abd Rahim, 2018), to improve students
reasoning skill (Laing, 2010) and to enhance teaching technique in accounting theories (Mohd Rodzi
et al., 2021) and learning technique in accounting theories (Syed Abdullah et. al., 2019).
Moreover, “bicycle accounting classification games” include clear and easy to understand
instructions on how to play and the student is given the opportunity to give feedback. It is also
important to notify that the game includes relevant content according to the syllabus and it fosters
engagement between each one of group members.

Sampling
In order to achieve the learning objective for the game-based learning, the team has employed
a small group try-out as being used by Hikmah and Mustikawati (2017), whereby she tried her game
on 8 students first. Therefore, we have tried on 5 of our lecturers (4 accounting lecturers and 1
computer science lecturer) first to try and play the game. Upon playing the game, any flaws or
irregularities will be jotted down for improvement before the field test. This stage is crucial in the
sense that the instructor himself/herself needs to understand the game and be able to relate with the
learning objectives. This step is important to make sure that the game is easy to be played and at the
same time can enhance the students' understanding of the particular chapter.
After the “bicycle accounting classification game” has been tested in a small group try-out, we
conducted the field try-out on 30 students. The sample size chose taking into consideration the
number of students that already learned on the topic of Accounting Classification and Accounting
Equation during the implementation stage. This method is chosen due to the fact that they have
learned on the topic prior to the field test.

Approach of the game
Students will be given 1 set of Bicycle Accounting Classification Kits consists of:
1. 2 wheels represent Accounting Equation. The left-hand side of the bicycle represents
Asset, Drawings and Expenses. Meanwhile Capital, Liability and expenses located on the
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right-hand side of the bicycle.
2. 6 sets of different colored sticks consist of examples for each accounting classification
(account) in Accounting Equation. There is a value of currency in Ringgit Malaysia (RM)
of each account created at the end of the sticks.
The prerequisite knowledge to play this game is they must be already learned in class on that
topic. The “bicycle accounting classification game” was played in a group of 4-5 students (members).
They started the game with one member throwing the dice. Member that gets the greatest number of
dice will start spinning the wheel on the left-hand side of the bicycle. Once the wheel stops at any of
the elements in Accounting Equation, he/she will pick the match colored stick that consists of the
right example for the element of Accounting Equation. Then he/she continued by spinning the right
wheel in order to fulfil one of the learning objectives, that is they must be able to get a balanced
accounting equation.
Next, the member also observed the figures at the end of the stick in making sure he/she
obtained balanced figures within the equation. In other words, the member needs to play and get the
right pair of equations with correct accounting classification. The pinnacle of this game is when the
first member gets the most correct pairs of Accounting Equation.
Apart from winning the game by getting the most correct pair, the student interactively trained
to remember and understand the accounting equation and classification.

4. Data Collection
The data collection on the effectiveness of the “bicycle accounting classification game” was
gathered by the means of distributing the questionnaires to 30 university students at Diploma level
after they have played the game. The selection of the students were identified with no accounting
background to ensure the previous knowledge will not affect the result tests. The questionnaires were
related to identify the effectiveness of “bicycle accounting classification game” in motivating
students learning accounting concepts through playing that game which was adapted from previous
related research (Jamaluddin, et al.,2020; Din, et al.,2018; Huang& Cappel, 2005; Seow & Wong,
2016). The questionnaires on effectiveness given were covered on aspects of autonomy, competence
and relatedness.
The questionnaires that address students‟ reactions to the accounting bicycle classification
game experience were based on a five-point response scale; 5 "extremely agree," 4 "agree," 3
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"satisfactory," 2 "disagree," and 1 "extremely disagree". The higher the reported mean, the more
positive the outcome.

5. Results and Discussion
The results of the questionnaires on the effectiveness of using the “bicycle accounting
classification game” in learning the accounting concept as shown in Table 2.
Table 2 - Students‟ Learning Motivation from Three Dimensions

Questionnaires

N

Min

Max

Overall effectiveness of the game

Mean

SD

4.517

0.637

Autonomy
1

I felt motivated to learn about accounting classification using
this tool.

30 3

5

4.567

0.679

2

This tool makes learning accounting classification interesting.

30 3

5

4.433

0.626

3

I found this tool worth the time and effort.

30 3

5

4.433

0.679

Competence
4

This tool helps me identify concepts that should be learned in
more detail.

30 3

5

4.567

0.679

5

This tool enhances understanding on the accounting
classification topic.

30 3

5

4.500

0.572

6

This tool should be used in the financial accounting courses.

30 3

5

4.400

0.675

7

This tool helps me to prepare for the test/exam.

30 3

5

4.200

0.664

Relatedness
8

I became more participative in the classroom when this tool
was used.

30 3

5

4.600

0.563

9

I enjoyed using this tool in learning the accounting
classification topic.

30 3

5

4.533

0.681

30 3

5

4.567

0.568

10 This tool allows the learning process to be interactive.
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As from Table 2, the overall mean of students‟ feedback was 4.517 and overall SD were
0.637. The research findings revealed the highest mean found on the scale was (4.600 and SD=0.563)
for the question asked. I became more participative in the classroom when this tool was used
(Table 2). By using this method of bicycle accounting game based the student became more
participative in the classroom with other students in learning and they enjoyed making the accounting
equation to be balanced. It was supported by MacKeachie (2002) research findings that involving
students as active participants results in a positive learning experience.
Participation in learning is very important in effective learning because the involvement of
the students in game-based learning make them communicate with each other and also think on the
solution of the game on the asset classifications and at the same time to make the accounting equation
balance. Participation in learning was supported by Gupta et al. (2006), the use of crossword puzzle
games in an introductory accounting subject increases students‟ interest, motivation and participation
in the subject matter. Therefore, it supports the perceived relatedness that could have a positive
relationship with the effectiveness of using the bicycle accounting classification game tool in
enhancing students‟ motivation in learning basic financial accounting courses.
The second highest mean score was (4.567 and SD=0.679) for two questions asked; I felt
motivated to learn about accounting classification using this tool and This tool helps me identify
concepts that should be learned in more details. And as for the questionnaire item This tool allows
the learning process to be interactive with the same mean score (4.567) but SD=0.568. The students
felt motivated to apply the accounting concept and accounting classification and equation by playing
a meaningful game based on new learning experience and intended to learn more on the accounting
concepts. It was agreed by Andrea Bennett (2011), emphasized the power of games and played
alternative learning methods were most productive and motivating learning experiences. These
alternatives of learning styles can take place outside the formal education and students can learn on
their own progression and freedom. Sailer et al. (2017) and Saputro et al. (2017), both researchers
highlighted that the game mechanics have a positive impact on students‟ motivation in online
learning in their research study. And these three items of questionnaires have supported all
dimensions in terms of perceived autonomy, competence and relatedness that could have a positive
relationship with the effectiveness of using the bicycle accounting classification game tool in
enhancing students‟ motivation in learning basic financial accounting courses.
Last but not least, the last question that above the mean score was on the question I enjoyed
using this tool in learning the accounting classification topic. The mean was (4.533 and SD=0.681),
the students enjoyed the bicycle accounting classification game because they enjoyed learning‟s
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through the game based. The students‟ feedback was in line with research conducted by (Gee, 2003
and Mcfarlane, 2002) that the teaching methodology and content needs to be changed to be more
game-like rather than traditional classroom instruction to teach youth of today.

Table 3 - Correlations

Autonomy Competence Relatedness Effectiveness
Autonomy

Pearson Correlation 1

.806**

.768**

.818**

Sig. (2-tailed)

.000

.000

.000

30

30

30

1

.801**

.848**

.000

.000

30

30

30

Pearson Correlation .768**

.801**

1

.816**

Sig. (2-tailed)

.000

.000

N

30

30

30

30

.848**

.816**

1

N
Competence

Relatedness

30

Pearson Correlation .806**
Sig. (2-tailed)

.000

N

30

Effectiveness Pearson Correlation .818**

.000

Sig. (2-tailed)

.000

.000

.000

N

30

30

30

30

**. Correlation is significant at the 0.01 level (2-tailed).

To meet the research objective, the Pearson correlation is conducted to determine the strength
relationships between two different variables. The Pearson correlation is chosen because the data is
normal, interval and above 30 of sample size as recommended by Hair, (2009) and Afthanorhan &
Aimran (2020). Given to this presented result, all variables are significant and thus we can conclude
that the Autonomy, Competence, Relatedness and Effectiveness are positively related to each other.
Specifically, the range of variable correlation is fall between 0.768 and 0.848.
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Therefore, these variables are free from any erroneous effect of multicollinearity problem. In
other words, these variables are suitable for further investigations using the same research model.

6. Conclusion
Based on the conducted research and discussion in the previous chapter, the conclusion can be
drawn that the development of this educational game as overall gives a positive impact on the
motivational learning basic accounting course process. The highest contributions on implementing
this educational game are that it will enable positive learning experience through active learning
participation in the classroom as supported by McKeachie (2002) and Gupta et.al (2006) and
promoting more productive and motivating learning experience as emphasized by Andrea Bennett
(2011), Sailer et al. (2017) and Saputro et al. (2017). This educational game could also drive to the
more interactive and engaging classroom and ultimately would enhance learning excitement among
youth students as stipulated by Gee (2003) and Mcfarlane (2002).
The finding could give an insight on the development of new tools to motivate students to
learn accounting in an exciting way. This educational game is in line with the aims of the Malaysia
government to integrate STEM (Science, Technology, Engineering and Mathematics) into the current
education system. It provides an opportunity to see how the basic concept of accounting can be
applied to develop great accounting skills among students. More importantly, the tool helps students
to engage and strengthen their understanding to classify accounts with fun and interesting manner
rather than just learning through lecture and tutorial in the class. Incidentally, it would improve the
understanding and literacy of accounting classification.
Given a wider approach of teaching, the educators must explore the innovative and creative
strategies to cater the development of education that suit the current generation and situation. Even
though there is no one size fits all, the educator must ponder the way to make classrooms have active
learning and participation. It is suggested that more educational tools will be employed in the future
to facilitate the teaching and learning environment.
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