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ABSTRACT

The challenge for business analytics course is that it requires students to revisit prior statistical knowledge
and have a basic understanding of Microsoft Excel in order to master this course. Therefore, educational
games have the potential to address the above-mentioned challenge since games are typically regarded as
an effective tool to help learners master certain concepts and reinforce their development and skills. This
paper explored the challenges faced by lecturers when engaging their students in assessments related to
business analytics and how they could use educational games to promote active learning in the classroom.
A mixed methods approach, by using an online survey and face-to-face semi-structured interviews with
lecturers from the Faculty of Business and Management, UiTM was employed for data collection. The study
thus found that the major challenges faced by lecturers included students not revising their prior learned
statistical knowledge, displaying a lack of understanding of the subject matter, and weakness in decision-
making skills. Lecturers agreed that educational games posed their potential to increase student
participation in the classroom, improve their understanding, promote teamwork, and infuse creativity.
Hence, this study proposes that the academics should develop educational games to proliferate active
learning in the classrooms for the purpose of solving shortcomings related to the business analytics course.
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INTRODUCTION

The higher education ministries around the world are currently facing a huge challenge with the dramatic
shift in the demand for skills required by the labour force for the future (Daniel, 2015; Roy-Singh, 1991).
In particular, analytic skills are one such skill set that has gained much importance following the tremendous
attention received by Big Data over the past 10 to 15 years. Meanwhile, Malaysia is not spared from such
global call to prepare specialised data analysts in order to cater for the labour demand in a highly
competitive data-driven business environment (Shahroom & Hussin, 2018) in the near future. To this end,
the teaching landscape has to change; along with this, business analytics must be offered at the tertiary level
(Phelps & Szabat, 2017). To meet the global demand, the Malaysian government under its Industrial
Revolution 4.0 strategic plan is tasked towards urging all local universities to introduce their students to
knowledge pertaining to analytics by infusing the element of business analytics in their programmes.
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However, a specific challenge encountered in the business analytics course is teaching the students the
applications of statistics by using analytic tools via various software utilisation available in the market. On
top of this, the students must be taught to make effective decisions based on the results obtained from the
analysis. Following this, they are required to incorporate their prior statistical knowledge in this course and
merge this knowledge with analytic tools available. The transfer process of prior statistical knowledge by
these students into the business analytics course is undoubtedly crucial for an effective teaching and
learning process. Additionally, this course is highly dependent on their prior knowledge, which may lead
to the students experiencing low learning motivation and engagement if they are unable to recall such
information. Therefore, when they are unclear of what they are learning, this will contribute to deteriorating
learning interest, performance, and problem-solving skills (Reis et al., 2013).

Previous studies have shown that educational games are touted to successfully aid the transfer process of
prior concepts and knowledge learned (Luchi, Montrezor, & Marcondes, 2017) and highly increase the
level of student motivation for their participation in classroom activities (Braghirolli, Ribeiro, Weise, &
Pizzolato, 2016). Here, educational games or serious games are defined as games designed to primarily
achieve an educational objective. Furthermore, they are able to guide these individuals on certain concepts
and reinforce their development and skills (Battistella & von Wangenheim, 2016). Besides, the
characteristics associated with the games such as the rules, winning, and pay-offs make learning more
interesting and increase its effectiveness (De Freitas, 2006; Kirriemuir & McFarlane, 2004). There are no
specific games for business analytics, however, despite digital games related to learning statistics and
mathematics having gained substantial popularity (Lekka et al., 2017). To help the students towards better
learning and improving their analytics skills, these games need to be linked with business simulation games.

A look into history reveals that educational games have always been present to aid the process of teaching
and learning; however, it gained popularity in the 1990s when technology was utilised for the enhancement
of these games. Today, the term “educational games” have become so prevalent that a Google search
executed using this keyword will yield about 4,660,000,000 results (search conducted on 28 July 2019).
Moreover, such games have become a necessity nowadays to aid the teaching and learning process
(Braghirolli et al., 2016).

Unfortunately, innovation in teaching is rapidly changing and taking its toll on the educators. Concurrently,
teaching methods are becoming obsolete extremely rapidly, while the learners are constantly demanding
for an exciting yet convenient way to acquire knowledge. Even though it is challenging for the educators
as they have to frequently design new learning processes so as to match the shifting education landscape, it
can also be seen as a blessing. This is attributable to the different innovative ways that educators can use to
facilitate the learning environment and various tools such as educational games to force learners to take a
self-determined route towards acquiring knowledge (Mohammad, Mamat, & Isa, 2012).

Therefore, this study aims to explore the challenges faced by lecturers when engaging their students in
assessments related to business analytics since the course is newly-introduced. Furthermore, it explores the
manner in which the use of educational games can promote active learning in the classroom. At present,
educational games are not being used for this course. To this end, this study employs a qualitative approach
for data collection via a two-stage strategy involving a group of lecturers from the Faculty of Business and
Management (FBM), Universiti Teknologi MARA (UiTM), who have taught business analytics to students.
This faculty is specifically chosen due to its role in championing the drive to provide knowledge pertaining
to business analytics to all its students across 13 programmes- In the first stage, data are collected via an
online survey by using open-ended questions to generate the categories of challenges faced by the lecturers.
Following this Thenceforward, the second stage was used to conduct a face-to-face interview with the
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lecturers and gather more precise information related to the themes generated in the prior stage. The data
obtained are analysed manually using the exercise of categorisation.

The significance of the study is proposing a suitable learning design for the business analytics course and
developing educational games that can assist the lecturers in promoting active learning in the classroom.
The rest of the paper is organised as follows: Section 2.0 looks into the literature in the field of educational
games, Section 3.0 describes the methodology employed in this research, Section 4.0 presents the results
and discussion, and finally, Section 5.0 concludes the study.

LITERATURE REVIEW

From a broad perspective and according to game designers Michael and Chen (2005), educational games
or serious games are primarily geared towards achieving specific academic goals while the entertainment
aspect is merely secondary. The academic part, in particular, encompasses a rigorous pedagogical approach
by taking into consideration the teaching and learning theories, assessments, and feedback. On the other
hand, the entertainment aspect consists of game characteristics, such as competition and goals, rules,
challenges, choices, and fantasy (Cornillie, Clarebout, & Desmet, 2012; Sawyer, 2007). The outcome of
such games has to be purely intended for knowledge attainment (Connolly, Boyle, MacArthur, Hainey, &
Boyle, 2012). Over the years, educational games have evolved with technology and become more
sophisticated and user friendly. Besides, they are touted as an effective tool to aid the teaching and learning
process (Coil, Ettinger, & Eisen, 2017).

Furthermore, game-based learning is developed based on the constructivist learning theory underpinning
the notions of situated learning, experiential learning, and activity learning. Constructivism specifically
emphasises the importance of providing the students with basic and essential learning mechanism so that
they can solve a problem by developing the learning procedures themselves. This is a participatory process
in which the students interact with the environment and respond to it by solving any arising problems in the
context of the learning environment that they are presently in (Inhelder & Piaget, 1969; Lameras et al.,
2017).

To investigate the effectiveness of educational games utilisation as a teaching aid, Luchi et al. (2017) have
conducted a study on the physiology course that engages students with educational games so as to assess
the concepts of the membrane. Accordingly, they found that the application of educational games promoted
active learning, whereby the students were enthusiastic and fully involved in the learning process. On the
course performance front, these researchers compared the performance of the two groups of students further
characterised as a control group versus one group infused with educational games. The results thus indicated
that students in the game group made fewer mistakes in their assessments compared to the control group
when it came to testing the concepts of the membrane. As such, Luchi et al. (2017) have concluded that
implementing educational games are thus an effective method to reinforce theories and concepts related to
a particular subject matter.

In a study similar in type to Luchi et al. (2017), Braghirolli, Ribeiro, Weise, and Pizzolato (2016) have
employed the questionnaire survey method to assess the effectiveness for the potential use of educational
games in a first-year introductory industrial engineering degree programme. As a result, they found that
educational games had the capability to increase the students’ motivation towards actively participating in
tasks given in classrooms, allow them to creatively integrate different concepts, and improve the interaction
occurring between students and educators.
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Besides, many other studies are in tandem with the aforementioned findings with regard to the beneficial
properties of educational games. To recapitulate, such games increase student motivation and engagement
during the learning process (Boyle, Connolly, & Hainey, 2011; Erhel & Jamet, 2013). Moreover, they are
effective in promoting one’s intrinsic motivation at a higher level compared to traditional teaching and
learning methods (Lave & Wenger, 1991; VVos, Van Der Meijden, & Denessen, 2011). Furthermore, through
games, learning becomes much more meaningful to the students as they are able to manifest higher levels
of inquisitiveness (Lave & Wenger, 1991) and intrinsic motivation (Lameras et al., 2017).

Concurrently, past studies as discussed earlier have also strongly indicated that educational games promote
the highest level of motivation among students during a learning activity. Here, learning activity is defined
as a “specific interaction of students with others using specific tools and resources, oriented towards specific
outcomes” (Beetham, 2008, p.28). Educational game, on the other hand, embraces learning activity as “a
specific interaction of students with others or individually using specific game mechanics and dynamics,
orientated towards specific outcomes” (Lameras et al., 2017, p.980). Therefore, it is obvious that the
merging of educational games in learning activities will increase the level of motivation among students.
This can be specifically attributed to their role in incorporating different learning attributes, such as mental
(i.e. exploration of new knowledge), game (i.e. narrative, resources, and scoring mechanism), and physical
(i.e. scientific tool, laboratory) elements. The amalgamation of these attributes brings about information
transmissions, collaborations, discussions, and argumentations in the learning process.

Besides increasing the students’ motivation, educational games are effective in achieving specific learning
outcomes. According to Lameras et al. (2017), the resulting learning outcomes are mapped with three
Bloom’s taxonomy domains, which are cognitive, affective, and psychomotor. Specifically, the cognitive
domain geared towards advancing learning is strongly embedded in game learning activities. In lieu of this,
educational games are designed according to the six cognitive learning outcomes in Bloom’s taxonomy,
namely knowledge, comprehension, application, analysis, synthesis, and evaluation. Additionally, Lameras
et al. (2017) have provided a guide for learning designers on how to design, develop, and apply games in
delivering the learning outcomes for a specific topic. The mapping of learning attributes with game
attributes, learning outcomes, and feedback is provided in Table 1.

Table 1: Relating Learning Attributes and Game Attributes, Learning Outcomes, Feedback and Roles

Learning Outcomes

(Bloom’s Taxonomy) Feedback

Learning attribute Game attribute

Information

transmission
(teacher-led)

Task description; multiple choices
to select, content description,
challenge repetition, scoring

Remembering

Progress;
affect Summative

Individual
(teacher and
student-led)

Game journal, missions, objective
cards, storytelling, dialogues,
puzzles, branch tasks, research
points, study requirements, game
levels

Understanding,

applying,
analysing

Motivational; progress:
affect Formative and/or
Summative

Collaborative
(teacher and
student-led)

Role-playing, community
collaboration, epic meaning,
bonuses, contest, scoring, timers,
coins, inventories, leader boards,
communal discovery, game
levels

Applying, analysing,
evaluating, creating

Motivational, social,
Formative and/or
Summative

Discussion and
argumentation
(Reflection)

Nested dialogues, NPC
interaction, in-game chat, game
levels, research track, maps,
progress tress

Evaluating,
understanding,
analysing

Motivational, affect social
Formative

Sources: Adopted from Lameras et al. (2017)
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METHODOLOGY

A mixed methods approach was used to obtain data in this study in which it was suitable due to the business
analytics course being newly-introduced in the FBM, UiTM. Therefore, no solid data was then available to
assess the teaching and learning process of the course. Furthermore, an exploratory treatment was required
to determine the challenges faced by lecturers and how educational games could assist in enhancing the
teaching and learning process (Yin, 2011). Moreover, the participants of the study were among the lecturers
who taught the business analytics course in March 2019 semester. Accordingly, the research design was
split into two stages. For the first stage, its main purpose was to determine the challenges that participants
faced when engaging their students in tasks or assessments related to business analytics. This stage was
implemented to identify the list of challenges and group them into major themes. Here, data collection was
carried out using an online survey, which consisted of four questions: one demographic-related question,
two open-ended questions, and one question with a selection of multiple responses (see Table 2).

Table 2: Online Survey

No. Questions

Which UiTM branch campus are you from?

What are the challenges that you faced when engaging students in tasks/assessments related to
business analytics?

3. |How can the use of educational games promote active learning in your classroom?

4. |Which of these skills and capabilities did your students acquire in your subject? (You can select
more than one answer)

Complex problem solving

Coordination

Critical thinking

Deductive reasoning

Fluency of ideas

Judgment and decision making

Note: The skillsets for question four was adopted from (Bakhshi, Downing, Osborne, & Schneider, 2017)

N

The list of participants who have taught business analytics from all UiTM branch campuses in Malaysia
was obtained from the academic department at the FBM. Then, a WhatsApp group was created from the
list and all participants were informed about the online survey, following which a Google Form survey link
was sent to them. From 30 participants, 21 participants answered the survey accordingly (see Figure 1). Out
of these 21 participants, 43% of them were from the Puncak Alam branch campus, whereby the reason for
the highest response rate by the campus was due to it hosting the largest number of students taking the
business analytics course. This was followed by Kedah, Kelantan, and Terengganu branch campuses, with
each of the campus having a response rate of 19%, 14%, and 9% accordingly. Other campuses like Johor,
Sabah, and Melaka handed in a similar response rate of 5% each. Regardless, the response rate depended
on the number of students in each campus who took the business analytics course in the March 2019
semester.
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Figure 1: Distribution of Online Survey Participants Based on UiTM Branch Campuses
Source: Online survey

Meanwhile, the second stage of data collection geared towards further validation of the themes generated
in stage one and obtaining more insights from the participants. In this stage, the case study approach was
utilised by taking into consideration of the study’s exploratory nature (Anderson, 2010; Yin, 2009).
Therefore, the face-to-face interview method was employed at this stage by using semi-structured interview
guestions (Questions 3 and 4, see Table 2). Accordingly, the convenient sampling method was used to select
the participants for interviews. From the same list of participants used in stage one, only participants from
FBM, UiTM Puncak Alam campus were approached for their involvement in the interview session. Those
who gave their consent first were interviewed in which each interview session was kept short and lasted
between 15 and 20 minutes only. Since the themes were generated earlier, the interview sessions were more
focused in nature and probing was directly done based on the themes. The interview process was halted by
the fourth participant as the saturation point was successfully reached (Yin, 2009). In of protecting the
identity of the participants, it was ensured by referring them as A1, A2, A3, and A4. For both stages, the
data were analysed using thematic analysis wherein the text was coded and categories were generated
accordingly. A manual data categorisation process was thus implemented since the data were not
overwhelmingly abundant in amount.

FINDING AND DISCUSSION
Challenges in Assessing Student Assessments

Participants teaching business analytics were requested to list down the challenges that they faced
when engaging with their student assessments related to business analytics. From the feedback obtained,
four major categories of challenges emerged (see Figure 2). Participants included: students not revisiting
their prior learned statistical knowledge, their weak decision-making skills, lack of understanding of the
subject matter, and lack of creativity.
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Difficulties faced by Lecturers

v

Figure 2: Challenges Faced by Participants Teaching Business Analytics Course
Source: Author’s elaboration

Based on the participant feedback, students who were enrolled in the business analytics course did
not revisit their prior learned statistical knowledge. This course expected the students to be exposed to the
tools available in Microsoft Excel for data analysis and learn how analysis was to be performed. They were
then assumed to integrate the prior knowledge they had acquired in their statistical course with the Microsoft
Excel analytic tools for an effective decision-making. However, the participants were unable to achieve this
goal immediately; first, they had to refresh the students’ statistical knowledge already acquired earlier
before these participants could expose them to the analytic tools available in Microsoft Excel. Furthermore,
they further emphasised that learning statistics required practice, thereby the students were unable to recall
such knowledge within a short span of time. However, this could have been made possible with the
condition that the students regularly practised their statistics knowledge independently without relying on
their lecturers to spoon-feed them during the lectures. However, once the participants polished the students’
statistical knowledge, they were actually good at utilising such component. This showed that the students
had the knowledge but required a form of force in order for them to revise and refresh it. On the other hand,
when it came to Microsoft Excel, they were fast to grasp the knowledge. Besides, only a small number of
students exhibited low competency in the program, which is as explained by the participants below:

“Students do not revise the statistical knowledge that they have learned during their
diploma years or in their earlier semesters during degree before enrolling into business
analytics... some of the students also exhibit low competency in Microsoft Excel.”
Participant Al

“I have to take some time to polish their knowledge on basic statistics first before | get
into hypothesis testing... it takes time to cover the topics in business analytics...but once
they have refreshed their statistics, they are fine; in fact, they are good at analysing. ”
Participant A2
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“Students have to practice statistics on their own... with regular practice, they will be
able to master it...but knowing the students, they never take the extra effort and just
depend on their lecturers to provide them with the knowledge and solve any
complexities related to statistics.” Participant A3

Due to the issue discussed earlier, participants indicated that it was a challenge to teach business
analytics. As a result, the students ended up having a lack of understanding of the subject matter. They were
unable to grasp the content taught in the classroom straight away and the participants would frequently have
to repeat the lectures or give special attention to those who have an extremely poor understanding of the
topic. This directly erodes the quality of their assessments as explained by the participant below:

“When their statistics is not solid, it takes time for them to learn business analytics. At
times, | have to repeat the steps on how to analyse data in Microsoft Excel to make them
understand...also provide special classes to the weaker ones... they need to know the
properties in statistics ”. Participant A2

The prime objective of business analytics was to enable the students acquiring decision-making
skills. However, they were unable to make sound decisions in their assessments. In essence, the weak
decision-making skills were not only due to poor knowledge pertaining to the subject matter but also the
attitude of the students themselves. They displayed a limited scope of learning to only learning the
information provided by their lecturers in the classroom. Extra efforts would not be taken by them, including
reading additional materials especially related to current issues in their field of studies spanning economics,
marketing, finance, and others. Furthermore, the students did not engage in active discussion among their
peers on important issues taking place locally or globally in the context of business and the socio-economic
environment. This information is undoubtedly essential for effective decision-making. Accordingly, the
participants regarded these students as good technicians but poor decision-makers; fundamentally, they
could work well with the data in Microsoft Excel and produce the output. However, they would be unable
to interpret the output obtained by making good suggestions, which is as explained by the participants as
follows:

“Students are able to work with Microsoft Excel; they are good technicians but when it
comes to interpreting the results, then they fall short.” Participant Al

“... they need to explore beyond classes and textbooks; only then they can justify the
findings and provide good suggestions. They have to know what is happening in the
business arena or at least in their field of study ... they have to regularly discuss current
issues with their friends.” Participant A4

The unwillingness displayed by the students to explore beyond what was taught in the classroom
contributed to a lack of creativity. No uniqueness could be perceived in the answers provided by them in
the tasks given, whereby they would be commonly lifted from textbooks. Moreover, the answers would
always be similar from one student to another, as well as the students failing to infuse ideas from other
emerging fields in business. This is a huge loss as business analytics is supposed to take advantage of
exploding data (i.e. Big Data) by churning raw data into ground-breaking business strategies, whereby
ground-breaking will only happen with creative minds as explained by the participants as follows:

“Students are happy in their comfort zone; if they don’t explore, then the creative

process is not going to take place...for ground-breaking strategies to emerge, one has
to be creative.” Participant A3
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“The answers for the assessments are always common and predictable, nothing new...
similar from one student to another, so the data is not of much use.” Participant A4

From the discussion above, it is apparent that students are too dependent on their lecturers and
unwilling to go the extra mile to enhance their analytic skills. They would have acquired the knowledge on
statistics prior to taking the business analytics course but did not refresh such knowledge on their own and
assuming that the lecturers would teach it again. Furthermore, they were not spending enough time on
reading other materials that could enhance their knowledge pertaining to current issues. If the students are
able to solve these shortcomings, then learning business analytics will become more meaningful to them.
This will lead to a high possibility for them to be established as a good business analyst in the near future.

Using Educational Games as Assessments

According to the participants, even though the course was labelled as difficult, it is still not
preventing the students from liking the course- They indicated that the students were extremely excited and
keen to learn business analytics, as well as always looking forward to assessments that required them to
analyse data. They acknowledged that the course was difficult but it was not stressful since business
analytics was a subject where they did not have to understand any theory or memorise any hard facts. They
enjoyed exploring tools that Microsoft Excel offered. Besides, an element that kept them wanting to learn
this course despite the challenges was that they knew it was going to be useful to them once they started
working, which is as explained by the participants as follows:

“Students always complain that this course is difficult but they are always excited; they
like it when lab assignments are given to them. They like to work with data that is
provided to them.” Participant A2

“This subject is something different for them because they do not have to memorise
facts or understand theories, so they are happy. They like when real-life situations are
given to them and they have to analyse them.” Participant A3

“Students mentioned that this subject was difficult but it was less stressful; they like to
explore Microsoft Excel and learn new things.” Participant A4

From the findings above Based on the above findings, it is apparent that business analytics is an
enjoyable course and it possesses an interesting element that excites the students. It can be prominently
attributed to the nature of the course itself that requires them to engage in active learning when in the
classroom as they have to complete a number of lab assignments by using Microsoft Excel. Besides this
program, the students were also introduced to Tableau, a data visualisation software, whereby they were
required to present their findings using this software. In a nutshell, the interesting amalgamation of
exploring new software and active learning in the classroom has intrigued students to like this course despite
its difficulty level.

However, despite the students’ liking for the course, the output produced from the assessments was
still not up to mark, according to the participants. They were asked how educational games were able to
help their students in the assessments (See Figure 3). Based on their feedback, educational games were able
to assist the students from four aspects, namely: increasing their participation in class, improving their
understanding in class, infusing creativity, and encouraging teamwork.
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EDUCATIONAL
GAMES

Figure 3. The Beneficial Properties of Educational Games
Source: Author’s own elaboration

In general, getting the students to actively participate in class discussions is always a challenge for
lecturers. Similarly, the participants indicated that a handful of students were passive and unwilling to
contribute anything. These discussions were important as they were usually rooted in and related to current
issues and managerial decision-making. Therefore, the participants felt that active discussions were
important to stimulate thinking skills. Since Google (the search engine) has made everything easy for the
students, they can get everything from the platform. Therefore, the participants suggested that interactive
games such as board games would be a good start to increase student participation as explained by the
participants below:

“It is a challenge for me to receive full participation from the students and to actively
discuss in class... some students are passive... the discussions are on current issues and
about managerial decision-making... games may encourage them to participate more
in class...we have to make them think; nowadays, they get everything from Google.”
Participant A2

“Some students just keep quiet ... Interactive games such as board games can increase
their participation in class. We can start with board games.” Participant A3

The participants implied that educational games would help their students to improve their
understanding of the course. Most of the participants preferred that educational games for business analytics
would focus on forcing the students to revisit their prior learned statistical knowledge and encouraging
them to read up on current issues. The current curriculum design, according to the participants, did not force
the students to revisit knowledge learned previously despite being essential for business analytics.
Therefore, the educational games should be designed in such a way that a force mechanism is perceived
and requires the students to do their revisions before attending the lectures and start playing the games.
Besides, the participants felt that educational games displayed a potential towards allowing the students to
understand the course better. They also emphasised for the games to be in the form of online applications
so that it could be updated from time to time and directly linked to current issues. Additionally, such games
should facilitate the transfer process, whereby students would be able to transfer their prior learned
statistical knowledge into business analytics as explained by the participants below:

“The educational games can focus on basic statistics... have to force them to revisit

their basic statistics. This will facilitate the transfer process from statistics to business
analytics.” Participant A1
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“Curriculum design does force them to revisit what they have learned in their previous
semesters.”” Participant A2

“Design the educational games to suit the subject matter...use apps so that it can be
updated from time to time...by using educational apps, we can force the students to read
on current issues. Students will understand better with games and it can be part of their
assessments.” Participant A4

Besides enhancing the learning process, educational games can further help the students to be
creative and encourage teamwork. According to the participants, universities would soon be receiving
millennials and this particular group of students were a totally different breed. In general, they are highly
technology-dependent and unafraid to question. To cater for these students, the lecturers have to become
learning designers too, whereby they should design the learning environment with the capabilities to infuse
the highest sense of creativity among such students. According to the participants, the heutagogy approach
to learning must be adopted wherein students would be placed in a highly autonomous and self-determined
learning environment so as to be creative. This could be made possible through educational games as
explained by the following participant:

“Place the students in a competitive environment...winning a game automatically
makes them creative...Lecturers now have to shift roles; they have to become learning
designers... design how students can creatively learn... use the heutagogy approach in
whcih we place the students in a highly autonomous and self-determined learning
environment... we will be receiving millennials, S0 it is going to be more challenging.”
Participant A2

The spirit of winning also has the potential to encourage teamwork. Based on the participants, some
students in the class were just followers wherein they would speak and do the minimal and most of their
ideas were based on their friends (i.e. free riders). This behaviour could be altered via educational games
as such games incite competition and they would have to work together to win, which is as explained by
the participant below:

“The winning spirit will help in shaping the teamwork; usually, some students will just
follow what others are doing and take things for granted... but when it is games, they
have to be involved to help their team to win. ” Participant A4

The participants were given a list of six skills in which they were required to select the skills that
the students would be able to acquire in the business analytics course. Among the top three skills identified,
they included judgement and decision-making skills, coordination skills, and critical thinking skills (see
Figure 4). Out of 21 participants, 81% of them indicated that the course provided the students with
judgement and decision-making skills, whereas coordination and critical thinking skills yielded 66.7% and
47.6%, respectively. This skill set matches well with the teaching outcome of the business analytics course.
In particular, education games have the capabilities to instil such skills among the students through active
teaching-learning methodologies. This is attributable to their ability to promote a high level of participation
and coordination among the population. With active participation, active engagement will concurrently
emerge between them, which in turn sharpens their thinking and decision-making skills (Cezar, Guimaraes,
Gomes, Rocgas, & Siqueira-Batista, 2010).
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Complex problem solving 5(23.8%)

Coordination 14 (66.7%)

Critical thinking 10 (47.6%)
Deductive reasoning 8 (38.1%)
Fluency of ideas 9 (42.9%)

Judgment and decision making 17 (81%)

0 5 10 156 20

Figure 4: Skills That Students Acquire in Business Analytics Course
Source: Online Survey

The next set of skills that followed included fluency of ideas, deductive reasoning, and complex
problem solving with a response rate of 42.9%, 38.1%, and 23.8% accordingly. Among this group of skill
sets, fluency of ideas was the highest valued possibly due to these students required to report their findings
for all lab assignments and write a self-reflection paper as part of the assessment in the course. In contrast,
deductive reasoning and complex problem-solving skills scored the lowest among the participants
potentially due to the nature of the course itself, which required the students to perform an analysis by using
Microsoft Excel, a program that is not too complex. Additionally, data visualisation for the purpose of this
course was executed using the Tableau software, which was extremely user friendly too.

Figure 5: Framework to excel in business analytics course
Source: Author’s own elaboration
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From the findings of this study, a framework to assist the students in excelling in the business
analytics course was developed accordingly (see Figure 5). The framework technically summarised the
entire findings. The two major issues faced by participants consisted of students not revisiting their prior
learned statistics knowledge and their weak decision-making skills. From the literature and participant
feedback, it was found that active learning via educational games could encourage the students to be more
thoughtful and critical, which were the gist for good decision-making (Cezar et al., 2010). Furthermore,
such games also had the power to force students into revisiting and reinforcing prior theories and concepts
and the concepts that they had learned (Battistella & von Wangenheim, 2016). Therefore, educational
games are suitable for solving shortcomings related to teaching and assessing business analytics. Besides,
they can be designed in such a way that it requires the students to revisit their prior leaned knowledge and
current issues concurrently. Lastly, educational games can keep the students highly motivated (Braghirolli
et al., 2016). In the context of business analytics, the students were already excited for this course; thus,
educational games would keep them intrigued and allow the active learning momentum to soar up until its
completion.

CONCLUSION

Business analytics is a challenging course to be taught as it requires a strong foundation in statistics and
some exposure to analytic tools such as Microsoft Excel. However, educational games have offered specific
properties geared to overcome these challenges. To investigate the challenges faced by lecturers teaching
business analytics and how educational games could assist in promoting active learning, a qualitative
approach with two-stage data collection method was deployed. First, an online survey with open-ended
guestions was utilised to gather data and generate themes, following which the second stage included face-
to-face interviews being conducted to gather specific information related to the themes generated in the
earlier stage.

The study found that the major challenges faced by lecturers included students not taking the effort to revise
their prior learned statistical knowledge, which was essential for the business analytics course. Besides,
they exhibited a lack of creativity and weak decision-making skills, thus contributing to their poor
understanding of the course. Lecturers responded that educational games would be a well-fit solution for
these challenges as they could increase the students’ participation in the classroom, improve their
understanding, infuse creativity, and encourage teamwork. These findings can be calibrated with past
studies carried out in a similar vein.

Based on the findings, it is suggested for educational games to be designed in a way wherein students are
required to revisit their prior learned statistical knowledge and they are forced to read up on current issues.
Besides, these games can be used as part of the assessments as this will proliferate the winning spirit and
further encourage them to strengthen their prior knowledge. For a start, lecturers can design board games
to tackle the issues mentioned in the beginning and then slowly venture into converting these board games
into online applications.

Based on the feedback received from the participants regarding the importance of educational games, it is
found to be congruent with the constructivist learning theory. According to the constructivist learning
theory, the students should be provided with basic business analytics knowledge, whereby they would be
required to develop their analytic and thinking skills independently. At present, a limited amount of studies
have been carried out with a focus on the need for educational games in the business analytics course.
Therefore, this study provides evidence that such component is extremely necessary as the main skills
attained by students from this course are important, including judgement and decision-making skills,
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coordination skills, and critical thinking skills. The development of these skills is effective when
educational games are used.

Future research in this area should look into student feedback regarding how educational games can assist
them in mastering the business analytics course. Henceforth, the studies should shift from the qualitative
research type to quantitative research type in order to specifically determine the features of educational
games that are significant for the course. However, the findings may suffer from certain limitations such as
observer error and observer bias since the current study is extremely dependent on qualitative data.
However, such limitations were curbed to a large extent by the use of the two-stage approach during data
collection. In particular, the online survey yielded information that was further validated through face-to-
face interviews.
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