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Introduction:-

Contemporary society is increasingly transforming into a science-based society due to the upsurge in technological
advancements. The trend in scientific advancements and their implications for the growth and development of
society, make this period a critical time for developing a unified vision for early childhood science education.
Science education is widely considered one of the most integral parts of today’s education(Kalogiannakis et al.,
2021), and is advocated from the early years, especially in primary schools(Tavares et al., 2021). Perhaps, there is
presently a quest for educational reforms worldwide(Tajudin et al., 2018).Also, the growing recognition of STEM
(Science, Technology, Engineering, and Mathematics) as a universal approach to increasing the development of
science education is currently trending in the Global Educational System. STEM has become the basis for a series of
reforms for secondary and higher education in many countries (Liu et al., 2020). It emerges as a result of the
growing gap in STEM-related disciplines and to meet the current demand of technological development(Fomunyam,
2019).Research contends that exposing young learners to STEM content is an essential pathway to creating a science
and technology-driven society (Banks & Barlex, 2020).

One of the central bases of science education in mathematics. It is the central intellectual discipline of any
technological society(Sule et al., 2016). Mathematics is a ubiquitous part of education in Nigeria and all over the
world(Agashi & Adeniyi, 2021).Brkslich (2020)noted that mathematics is the foundation for the overall purpose of
education. Proficiency in mathematics has been the basis for academic transition in all levels of
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academics.Accordingly, The Education Committee (2021)stated that sustaining modern-day society is contingent on
mathematical competency. Thus, numerous authors have linked mathematics with economic and technological
development in any given culture (Etuk & Bello, 2016; Festus, 2014; Josiah & Olubunmi, 2014). More so, an
extensive literature has highlighted the relevance of mathematics to society (see., Akinoso, 2018; Andrews, 2007;
Charles-Ogan, 2015; Kachapova, 2014; khasim pasha sd, 2012; Kusmaryono, 2014; Lai et al., 2011; Obadare-
Akpata, 2017). For this reason, competency in the subject becomes an essential aspect of Nigeria’s education vision
(Charles-Ogan, 2015). It is imparted to children in their early education years due to its relevance in thinking skills
(Murni &Rugoyyah, 2020).

Although, mathematics is a compulsory subject in the educational system of Nigeria (Adebule & Ayoola, 2015;
Asikhia, 2021; Oyinloye & Popoola, 2013). However, teaching and learning mathematics are contingent on mental
capabilities(Agashi & Adeniyi, 2021).Consequently, mathematics is perceived by most students as a frightening
subject (Ifdil et al., 2019), thus decreasing mathematics enthusiasm among the learners. Research in recent years has
underscored the trend of mathematics decline in Nigeria(Agberotimi et al., 2015; Agnes & Mathew, 2019; Aremu &
Taiwo, 2014; Garba et al., 2020; Idowu, 2018; Muhammad, 2017). The phenomenon poses a critical implication to
student's educational advancement. Nevertheless, numerous strategies have been advocated in the literature to
increase student’s favorable attitudes towards mathematics(Anuar et al., 2020; Baglama, 2019; Cahyono, 2019;
Lazarov, 2019; Mavridis et al., 2017; Sengiil & Katranci, 2014). However, one of the strategies that have attracted
research attention in recent years regarding mathematical interest is computer games.

The advancements in mobile innovations provide opportunities capable of improving the young learner's motivation
and interest in learning math(Yussop et al., 2019). Perhaps, computer technologies are fundamental in early learning
(Schenke et al., 2020). Conversely,Chang et al. (2015) had noted that the effects of computer games on students'
mathematics performance in classroom settings are still unclear. However, interactive, immersive games can
consume children’s attention for hours while providing practical instruction and an engaging learning experience.
Mathematics embedded computer games are the technology of inserting math-related concepts and logical
manipulations in a puzzle game-like interface(Tan et al., 2017). Computer games have been widely adopted to
enhance children's mathematics motivation and performance in various domains (Bartoschek et al., 2013; Boulton et
al., 2018; Coelho et al., 2019; Godejord et al., 2017; Rienow et al., 2020; Santiago et al., 2019; Sarvehana, 2019;
Siew et al., 2016; Simsek, 2016; Spieler et al., 2018). Computer games have been used in various mathematical
domains, such as in strategic and reasoning abilities(Bottino et al., 2007), critical geometry skills(Yang & Chen,
2010), and arithmetic procedures(Moreno & Duran, 2004). In addition, Hulse et al. (2019)found that low-performing
students earned higher by completing more problems and engaging more with those problems.

Attitudes are a socio-psychological construct that reflects a person’s cognitive, affective, and behavioral components
that are critical in learning. Attitudes encompass likeness or dislikes of any aspect of a person’s socio-world. Thus, a
negative attitude limits performance reduces motivation and inhibits learning. Research has linked low achievement
and engagement in mathematics with attitudes (Yéafiez-Marquina & Villardén-Gallego, 2016). Nonetheless,
enhancing student’s mathematics attitude is a significant educational challenge. However, computer technology has
been found to activate a favorable attitude to learning (Agustina, 2017). Thus, the primary purpose of the present
study is to answer the question; would there be a significant difference in attitudes towards mathematics between
student’s taught with the computer game and those taught with the conventional method.

Method:-

A quasi-experimental design with pre-test and post-tests and two groups (experimental and conditions) was adopted
in this present study. Primary school students in Kogi State made up the population of the study. Ninety-one (n = 91)
students comprising males and females within the ages 0f8 and 11 years with mean age of (M=9.14) and (SD= 1.24)
were randomly selected from different public primary schools in Kogi State as the study participants. The students
selected primarily from the primary 5 and 6 classes were assigned to groups, with group A as the experimental
condition. On the other hand, group B represents the control condition. Before the main study's commencement,
students' attitude towards mathematics was established (pre-test) using an attitude towards mathematics
questionnaire. In the post-test study, the treatment group student (group A) was exposed to a computer game.
Prodigy is a free-to-use and adaptive game app that integrates basic math concepts into a fantasy-style game.
Prodigy is widely used in the US and has been implemented as part of the math curriculum (NCT, 2018). Students in
the control group were exposed to other mathematical activities excluding the game app in the post-test study. After
that, the student's attitude towards mathematics was further assessed.
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Ethical considerations

In other to abide by the research ethics in the process of the study. With the heads of the schools and teachers' aid,
the participants were made to understand the study's purpose. They were told that the study is not a must and that
they can withdraw anytime they want.

Result:-

Before the commencement of the experiment, the respondent’s attitudes towards mathematics were ascertained.
Table 1 below shows the mean scores of the two conditions in the pre-test study. Thus, it indicates that there is no
significant mean difference between the conditions on attitude towards mathematics (M= 22.19, SD=3.12) and (M=
22.33, SD=2.98). Thus, it signifies that attitude towards the subject for both conditions are on the same level.

Table 1:- Table showing the mean and standard deviation scores of the students' attitudes towards mathematics for
both conditions.

Group N Mean SD
Group A 43 22.19 3.18
Group B 48 22.33 2.96

More so, a post-study analysis was conducted to ascertain the difference in attitude towards mathematics. The
obtained mean scores for both conditions were (M = 46.83, SD = 9.64, and M = 33.18, SD = 5.26) as shown in the
Table 2 below. The data established a high mean score for the experimental conditions (46.831) compared to the
control condition (33.18). The standard deviation scores also revealed an increased score of 9.64 for the study group
and a lower score of 5.26 for the control group. Thus, it indicates that the mean scores increased significantly
following the exposure of the students to the Prodigy Math game for the experimental condition.

Table 2:- Table showing the mean and standard deviation scores of the two conditions (A and B) following the
Post-test study.

Group N Mean SD
Group A 43 46.83 9.64
Group B 48 33.18 5.26

Furthermore, to answer the research question on whether computer games would impact positive attitudes towards
mathematics among primary school students. An independent-samples t-test was conducted to determine if there
were differences between the experimental and the control groups' attitudes towards mathematics in the post-test
study. The result of the analysis established an increased positive attitude towards mathematics for the experimental
condition (46.83 + 9.64) when compared to the control condition (33.18 + 5.26), a statistically significant difference
of 13.65 (95% CI, 8.91 to 16.17), t (89) = 6.328, p = .001as shown in Table 3 below.

Table 3:- Table showing the t-test comparison of the differences in attitude towards mathematics.

Source of variation N Mean SD df t Sig
Group A 43 46.83 9.64

Group B 48 33.18 526 89 6.328 001
Discussion:-

This study was conducted to determine whether there would be a significant difference in attitudes towards
mathematics between student’s taught with the computer game and those taught with the conventional method.
Following a pre-test, post-test study, the mean and standard deviation scores showed that the gaming app
significantly influenced the experimental group’s attitude towards mathematics in the post-test study (M = 46.83, SD
= 9.64) compared to the control group (M = 33.18, SD = 5.26). An independent t-test was performed to answer the
research question on whether there would be a significant difference in attitudes towards mathematics between
student’s taught with the computer game and those taught with the conventional method. The result established a
significant different between the experimental conditions and the control conditions on attitude towards mathematics
at MD = 13.65 (95% CI, 8.91 to 16.17), t (89) = 6.328, p = .001. Thus, the result provides an answer to the question
signifying that the computer game could increase primary school students' attitudes towards mathematics. Thus, the
present research result supports previous findings (Hung et al., 2015; Yussop et al., 2019). For example, Chang et al.
(2015) found that participants in the game intervention group showed higher mathematics proficiency than those in
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the paper-and-pencil group. The likely reason for this development could be attributed to the increasing innovation
in mobile technologies that have reached every corner of society and have attracted the attention of children mostly
by the flexibility and the innovative interface of computer games. Also, the increasing exposure of the youngsters to
mobile phone integrated games may have attracted the students to the trending technology. Thus, when integrated
into the classroom, the students tend to embrace the concept compared to the conventional classroom teaching
methods. The study byBatzogiannis et al. (2018)contends that an increase in basic math skills can only be
accomplished by motivating the students using technological innovations such as games. Therefore, computer games
could be a pathway to impacting favorable attitudes towards mathematics among early learners. Indeed, attitudes are
acquired through various means, and when formed, can influence behavior. In other words, computer games will
enhance youngsters' mathematical capabilities and change their overall attitude towards the subject(Schenke et al.,
2020)

Conclusion:-

The present research aimed to investigate whether computer games would improve attitudes towards mathematics.
The analysis established a positive difference between the two conditions on attitudes towards mathematics in the
post-test study. Thus, the study concludes that computer games would impact positive attitudes towards
mathematics, especially among primary school students. Therefore, the study contributes to the mathematics
literature by supporting previous researches that promote the integration of computer games in the classroom in
Nigeria. Nevertheless, the sample size used in the study may pose a significant challenge for generalizing this result.
Future researchers are advised to include more representative samples and explore other moderating variables that
could broaden our understanding of this outcome. However, the study recommends the full integration of computer
games in the classroom and consistent training of instructors in this direction.
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