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ABSTRACT

The literature on serious games (SGs) indicates that they are very useful tools to improve the
teaching/learning process. In this paper, we analyze some potential benefits of a SG on
academic performance of undergraduate accounting students. The database is comprised of
scores obtained by students during an undergraduate discipline related with accounting
history. The game was presented to the students during the academic semester of the
discipline; they also developed an academic activity using the concepts of this game. The main
results of the paper indicate that students who used the game and scored the maximum grade
in this activity also registered higher indexes of academic performance in such discipline.
These results reinforce the benefits of the SG to interact with undergraduate students and
teach academic content.
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INTRODUCTION

In the last decades, the increasingly use of multimedia technologies, educational computer
games, teleconferencing, e-learning, and other advancements involving information
technologies has significantly changed the ways of teaching academic and professional skills
to both adults and children (Girard, Ecalle & Magnant, 2013; Dobrescu, Greiner & Motta,
2015). These advancements also generate challenges for companies and for teaching in the
field of business, and this scenario also comprises the academic education of professionals in
the area of accounting (Chang & Hwang, 2003; Mohamed & Lashine, 2003; Lillie & Wygal,
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2011; Abou-Warda, 2016; Apostolou, Dorminey, Hassell & Rebele, 2016). Furthermore, these
changes affects “the educational system in general and instructional methods in particular”
(Bayrak, 2008, p. 53).

One of these changes refers to the fact that students use technology with higher intensity,
and it provides opportunities for teachers to update the content of disciplines (Chang &
Hwang, 2003; Apostolou et al., 2016). Therefore, teachers can expand the use of technological
resources in the classroom. Different studies (Boulianne, 2014; Chang & Hwang, 2003) have
demonstrated the use of technology in the field of accounting, as well as the positive effects
of integrated technologies to accounting teaching (Lillie & Wygal, 2011; Rackliffe & Regland,
2016; Willis, 2016). Wireless devices such as Ipods have brought efficiency and efficacy to
accounting students due to their portability (Richardson, Dellaportas, Perera & Richardson,
2013) and social networks, as Facebook, also have been used (Stone, Fiedler & Kandunias,
2014).

More recently, new computer tools called serious games (SGs) appeared in the educational
games market. In general, SGs are technologies in the form of software products, computer
games or video games that are not conventionally used only for entertainment, but for useful
purposes, such as education, training, knowledge acquisition, skills development, among
many others (Girard et al., 2013). Bellotti, Kapralos, Lee, Moreno-Ger and Berta (2013)
emphasize that SGs have two main purposes, first they should be entertaining, that is, they
must be considered attractive for a large public in a similar way to conventional games, and
they must be educational, that is, reach specific educational objective.

From a pedagogical perspective, SGs increase the attractiveness and effectiveness of learning
since they offer to the students active, experiential, situated and problem-based learning
experience (Anolli, Mantovani, Confalonieri, Ascolese & Peveri, 2010; Connolly, Boyle,
MacArthur, Hainey & Boyle, 2012). In Brazil, a serious game was developed to teach
accounting history: DEBORAH Game. This game was developed at GETEC-FEA-USP (this is the
Lab of Technology Education in Accounting, University of Sao Paulo, Brazil), headed by
Professor Edgard Cornacchione (DEBORAH Game, 2017). Considering that serious games can
improve the teaching process, the aim of this paper is to analyze whether students more
engaged in the use of DEBORAH Game during the activities of the accounting history discipline
presented higher levels of academic performance in such discipline. We expect a positive
effect of the use of serious game on academic performance. The theoretical review that
supports the hypothesis of this study is presented in the following section.

There are different focus and paradigms of accounting history, as well as different are the
periods of time and research themes in accounting history (Gomes, 2008). “"The key
interdisciplinary focus in historical accounting research derives from the application of an
array of theoretical perspectives drawn from other disciplines, such as sociology, political and
organizational theory, law and education” (Carnegie, 2014, p. 1242). The study and deepening
of accounting history allow a comprehensive vision of accounting, highlighting it not as a
technical concept of business world, but as a social conception (Gomes, 2008; Carnegie,
2014).

THEORETICAL REVIEW

Being considered as a global revolution (Anolli et al., 2010), the use of serious games in
education has been investigated by many researchers. Serious games were already found to
be useful to help students with intellectual disabilities (Malaquias, Malaquias, Lamounier Jr.
& Cardoso, 2013), to improve cognitive functions (Abreu, Carvalho, Werneck & Costa, 2011),
to contribute with the development of language skills (Alyaz & Genc, 2016), and to trigger
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emotional involvement in users (Anolli et al., 2010). In a general way, there is a consensus
about the positive outcomes and benefits of games (Connolly et al., 2012; Bellotti et al., 2013).
In digital settings, collaborative learning is also gaining attention from researchers (Samur,
2011).

Jackson and McNamara (2013) argue that the main strength of educational games is their
potential to increase student's motivation and commitment to educational activities.
According to Hamari, Sharnoff, Rowe, Coller, Asbell-Clarke and Edwards (2016), educational
games can be useful because, through them, students learn how to solve complex problems
in a natural way, since the problems in the games are usually easy at the beginning and
become difficult progressively as the skills of the players develop. In addition, the authors
emphasize that students are motivated to learn using games, since learning in games occurs
through conjectures, trials and reflections that happen spontaneously in the virtual simulation
of the events.

Backlund and Hendrix (2013) synthesized the current state of studies regarding the
effectiveness of learning based on SGs and the development and use of these games in
practice, covering different areas of knowledge. Of the 40 studies reviewed by Backlund and
Hendrix (2013), 29 indicated evidences that SGs indeed have a positive effect on learning,
seven studies have been neutral regarding the implications of SGs in learning and only two
indicated negative results.

In a similar study, Connoly et al. (2012) examined 129 papers in the literature on computer
games and SGs regarding the possible impacts of these games on learning, skills development
and player’'s commitment. These authors found evidences that the use of digital games for
learning purposes has been employed in the most diverse curricular areas, especially in health,
business and social issues, and that the main results of those studies involved knowledge
acquisition, content understanding and motivational and effective issues (Connoly et al.,
2012). Figure 1 indicates the main characteristics of SGs; these characteristics are expected
to present a positive effect on the teaching/learning process.

Characteristic Contribution Authors
Entertaining SGs are entertaining such as conventional games, Bellotti et al. (2013)
thus increasing students’ engagement and making Jackson and

learning enjoyable. McNamara (2013)
Hamari et al. (2016)
Purpose Differently of conventional games, SGs are not Marsh (2011)
used only for entertainment, but for useful Girard et al. (2013)
purposes, such as education, training, skills Bellotti et al. (2013)
development, among many others.
Experiential SGs provide opportunities for experience and Raybourn (2007)
emotion through the virtual simulation Marsh (2011)

environment, thus making the learning process to Hamari et al. (2016)
happen spontaneously.
Flexibility SGs provide a large range of learning scenarios Westera, Nadolski,

and may be used in various knowledge areas. Hummel and
Wopereis (2008)
Breuer and Bente
(2010)
Backlund and Hendrix
(2013)

Figure 1. Main characteristics of SGs according to the literature

Hess and Gunter (2013) compared the experiences and performance between American
History online courses based on SG and non-SG based with a sample of 92 students from each
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course randomly chosen. Among the results obtained in the mentioned study, they observed
that, on average, the students of SG-based course in comparison to the students of the non
SG-based course took more time to complete the course, 145.8 days versus 112.6 days, and
had better academic performance, with average grade of 97.8% versus 88.2%. In addition,
from qualitative questions, it was found evidences of higher levels of intrinsic motivation in
students of the SG-based course.

Cook, McAloon, O'Neill and Beggs (2012) studied the impact of a web-based simulation
gaming platform on the performance of students in the last year of the nursing course about
life support trainings. Among the results of the research, it was verified that the simulation
gaming platform had an important role in the development of knowledge, psychomotor skills
and decision making process of nursing students, especially with regard to activities such as
equipment checking, airways evaluation and safe and effective use of defibrillator.

Previous studies have also demonstrated evidences about the positive impact that SGs have
on language learning. Guillén-Nieto and Aleson-Carbonell (2012) verified statistically
significant differences between the performance of students before and after being submitted
to SG, so that there were advances in terms of English language knowledge in aspects such as
intercultural awareness, intercultural communicative competence and intercultural
knowledge. Similarly, Connolly, Stansfield and Hainey (2011), from questionnaires applied to
students, showed that the majority of surveyed students stated that the SG delivered
motivational experience to learn foreign language during a long time period.

Heili and Michel (2011) analyzed the potential of SGs for professional and pedagogical
purposes through an experiment with a sample of 66 students trained in sales, which were
divided in two groups, one of SGs players and other of non-SG players. In overall, the results
indicated that SGs had a positive effect on students that already had a previous sale
experience and had limited potential for other novice sale students. Despite the benefits from
the use of SGs, it is also relevant to consider that the teachers need to be trained before the
effective use of the game in the teaching process (Alyaz & Genc, 2016).

Considering the characteristics available in Figure 1, as well as the empirical evidences
presented in previous paragraphs, we argue that SGs represent effective tools for the
development of learning and other aspects that are related to the educational process in
different areas of knowledge. Based on this reasoning, we also expect that the use of the
serious game presents a positive effect for accounting students to study accounting history.
Therefore, we develop the following hypothesis:

H1: the use of serious game has a positive effect on academic performance of
undergraduate students.

METHOD

The data used in this study involves: i) scores obtained by undergraduate students in an
activity with questions regarding the content available in the serious game; ii) scores obtained
by students when they developed a power-point presentation, involving the content of
accounting history; and iii) scores obtained by students in the final exam of the discipline of
accounting history. The content of the discipline is related to accounting history. During this
discipline, the professor presented the serious game in the classes and encouraged the
students to access and use DEBORAH Game (2017). After it, the professor developed an
activity with eight questions (multiple choice) regarding the serious game. To answer these
questions, students should access the Game and navigate through its functionalities. A
number of 39 undergraduate students started the discipline and coursed it up to its end; all of
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them were encouraged to access the serious game and explore its functionalities. Of this
number, 37 students answered the serious game activity.

After using the Game, the undergraduate students also had two academic activities: i) a
power-point presentation, regarding accounting history; and ii) a final exam, involving the
content of the discipline. All the grades obtained by students were converted in percentage
(for example, the maximum grade in the power-point presentation was 14.0 points; a student
with 12.6 points had 90% in this activity). In order to test the hypothesis of the study, we
compare the academic performance of these two activities (power-point presentation and the
final exam) between two groups of students: students with higher scores in the activity using
the serious game, and students with lower scores in such activity.

RESULTS AND DISCUSSION

The average grade obtained by the 37 undergraduate students who used the serious game
was 91.1%. The minimum grade was 52.1% and the maximum was 100%. These results
indicate that the majority of the students used the game and understood the questions
properly. Based on these grades, we divided the sample in two groups: Group A: students who
registered 100% of grade in the activity involving the serious game (20 students); Group B:
students who registered less than 100% in the activity involving the serious game, or students
that did not make this activity (19 students).

Table 1 reports the average grade of the final test, obtained by the students. It is important
to note that the students developed both activities (final test and power-point presentation)
after the first contact with the serious game. As the results indicate, the group of students
with better performance in the serious game activity (Group A) also presented the better
performance in the final test of the discipline (86.429%). On average, these students (Group
A) presented a difference of 12.594 percentage points in comparison to their counterparties
(73.835%). This difference is statistically significant at 5% (sig.: 0.0115).

Table 1. Average grades on the final test, considering the performance on the activity with
the serious game

Group n Mean Std. Err. [95% Conf. Interval]
A 20 86.429 2.594 80.999 91.858

B 19 73.835 4.018 65.392 82.277
Combined 39 80.293 2.548 75.134 85.452
Difference 12.594 4.734 22,186 3.002

Notes: t-statistic (for mean difference = 0): 2.6603 (sig.: 0.0115; p < 5%)

Considering the results of Table 1, the use of the serious game can contribute with the
academic performance of undergraduate students. The Game also can motivate students in
obtaining higher scores in the activities related to this field (accounting history). On the other
hand, the results reported in Table 2 indicate that the performance in the activity involving
power-point presentation were not affected by the use of this game.

Table 2. Average grades on the power-point presentation, considering the performance on
the activity with the serious game

Group n Mean Std. Err. [95% Conf. Interval]
A 20 91.250 1.172 88.796 93.704
B 19 86.090 4.908 75.780 96.401
Combined 39 88.736 2.467 83.742 93.730
Difference 5.160 4.929 15.147 -4.828

Notes: t-statistic (for mean difference = 0): 1.0468 (sig.: 0.3020; p > 5%).
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Our theoretical review indicates that SGs can contribute to academic performance, and we
have proposed the hypothesis of the study: H1: the use of serious game has a positive effect
on academic performance of undergraduate students. Observing the results available in Table
1, about the final test grades of the discipline after students have been submitted to the SG,
they corroborate with several previous studies in the literature that had already demonstrated
the benefits of SGs on students’ academic performance. These studies comprise the research
of Hess and Gunter (2013) with students of American History course, Cook et al. (2012) with
nursing students, Heili and Michel (2011) with sales students and Guillén-Nieto and Aleson-
Carbonell (2012) and Connolly, Stansfield and Hainey (2011) with foreign language students.
However, it is important to mention that, unlike what was expected, the results of the power-
point presentation scores, as indicated in Table 2, did not show improvements on students’
performance from the use of SG, which does not corroborate with most studies about the
topic. This result (from Table 2) also does not support H1. One of the possible explanations
for this divergent outcome may be the fact that the SG used as a support tool to teach
accounting history does not necessarily develop communication and public speaking skills,
which are fundamental for a good presentation performance. Another explanation may be
related to the findings of Heili and Michel (2011) that students with previous experiences on
the subject take better advantage of the SGs and, consequently, perform better. Therefore,
perhaps separating the groups based on students’ previous experiences rather than using
grades as the main criteria may provide conclusive results for this topic. It is also important
to consider that the power-point presentation was a group activity. The potential positive
effects of the SG to this activity maybe disperse among the different students that compose
the groups.

According to the empirical analysis of this paper, the research hypothesis was partially
supported. Since the sample of this study is comprised of undergraduate students of only one
class (number of students in the final sample is 39), caution is needed for generalizations.
Therefore, further research is also recommended to analyze other potential effects of SGs in
the academic content of accounting course, especially in subjects that contain higher levels of
theoretical content (rather than practical content).

CONCLUSION

Considering that technology can contribute to the teaching / learning process of
undergraduate students, we develop this paper in order to analyze the potential effects of the
use of a serious game in a discipline of accounting history. To do so, the SG called DEBORAH
Game (2017) was presented to students during the classes of accounting history and the
students have used the game to attend an activity of the discipline. When using the game,
students were able to navigate, access, study and train content about ancient accounting
history, medieval accounting history, modern accounting history, and contemporary
accounting history (DEBORAH Game, 2017). During the accounting history course, students
also developed other activities, as well as study the academic content taught by the teacher
of the discipline. After using the game, we observed the students’ performance in two
academic activities: a power-point presentation (in groups), and a final exam of the discipline.
Students also developed an activity with a set of questions about content available in the SG,
and we divided the class (in the analysis of this study) in two groups: a group of students with
scored the total in this activity, and a group of students that does not scored the total in this
activity (or did not make the activity).

In general, the results of this paper were in line with previous research that also indicated
improved students’ academic performance through SGs, such as Connolly, Stansfield and
Hainey (2011), Heili and Michel (2011), Guillén-Nieto and Aleson-Carbonell (2012), Cook et
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al. (2012) and Hess and Gunter (2013). Despite of this, when analyzing the students’
performance in a power-point presentation, the difference of performance between the two
groups was positive, but not statistically significant. Therefore, the hypothesis of the research
(H1: the use of serious game has a positive effect on academic performance of undergraduate
students) was partially supported.

This study can expand previous research about the benefits of SGs in undergraduate courses,
especially because we analyze a specific content in the accounting course: accounting history.
Some limitations are present in this study, and the first is the absence of control variables to
develop the quantitative procedures. Variables such as gender, age, professional experience,
perception of academic performance in the entire course, among others, can contribute to
refine the analysis of the benefits that students can obtain from SGs.

Another limitation of this research is the sample size. The empirical analysis was developed
considering only one class of students, with 39 participants, which has an impact on the
generalization of the results. Moreover, the absence of significance in the second analysis
(with the results in the activity of power-point presentation) may be affected by the sample
size, and new research considering different classes of students can improve the
understanding of the effects of SGs in academic performance of undergraduate students.

It is also important to comment a potential case of endogeneity with the database; that is,
students motivated to reach higher levels of performance in the accounting course could also
be motivated to achieve better performance in the tests/exams of the accounting history
discipline as well as in the activity that depends of the SG use. Therefore, in this case, the main
explanation for the positive difference is the motivation of the students, and not necessarily
the effects of using a SG to study. Nevertheless, the theoretical review and previous research
indicate that SGs contain a set of characteristics (such as entertaining, purpose, experiential
and flexibility) which contributes to students use it and fix academic content about accounting
history. So, even with some concern regarding endogeneity in the case of this study, the
benefits of the SG to teach accounting history are more comprehensive than the aspects
evaluated in this paper.

Regarding further research, we recommend new studies about the use of serious games to
teach practical content of basic accounting, especially considering the role of mobile devices
to the interaction of the students and the content of the game. We also indicate for future
research the analysis of the perception of teachers and students about the acceptance of
serious games in the undergraduate accounting courses.
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