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The enormous importance of numeracy skill to pre-primary school
children has tasked teachers with the burden of imparting the skill in
an effective manner. Despite the fact that literature has documented
the effectiveness of games approach in children instruction, to some,
use of game is disruptive to actual learning. This necessitates more
experimental studies to further clear ambiguities about the use of
games in pre-primary classrooms. This study examined the impact of

Keywords: games on pre-primary children’s interest and performance in
Arithmetic numeracy. A pretest-posttest, control group, quasi-experimental was
Games adopted. Fifty Nursery Two pupils were randomly assigned to
Interest in numeracy treatment and control groups. The instruments used were Pre-primary
Math Children’s Numeracy Achievement Test (r=0.86) and Pupils’ Interest
Numeracy instruction in Numeracy Scale (r=0.81). The data collected were analyzed using
Pre-primary Analysis of Covariance (ANCOVA) and Scheffe’s Post Hoc Pairwise

Comparison. Results indicated that games method was effective on
pre-primary children’s learning of numeracy (F (1,42 = 373.502; P <
0.05) and also increased their interest in numeracy instruction (F (1, 42)
=9.773; P < 0.05). Based on these findings, recommendations were
made that teachers, parents and curriculum developers should
encourage the use of games method to improve numeracy instruction
in pre-primary education.
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INTRODUCTION

The importance of numeracy in pre-primary education and a nation’s life is reflected in
their efforts to include mathematical principles into their policies. The early years should be used
to lay the foundation for studying mathematics, according to educational policies in different
countries. For instance, "teaching the rudiments of numbers, letters, colours, shape and form" is
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one of the declared objectives for pre-primary education and inculcating permanent numeracy for
primary education in the Nigerian National Policy on Education (Federal Republic of Nigeria,
2013). Additionally, a goal of the British National Curriculum for the early years’ foundation stage
is to promote the development of numbers and symbols, methods of counting, arithmetic, shape,
space, and measurements (The National Curriculum in England, 2013).

Literature has made it abundantly evident that numeracy abilities are crucial for supporting
a child's daily experiences (Jenni, 2012). Everyone needs numbers to get through in daily life,
according to Mehta (2020). Also, understanding interest rates and calculating the worth of money
are made easier by numeracy. As well, numerous factors, including job rates, moral behaviour, and
degree completion, have been connected to strong numeracy abilities. Schleicher (2013), for
instance, contended that strong numeracy skills are the best defence against underemployment, low
pay, and ill health. Numerous social, emotional, and behavioural issues in children have been linked
in some studies to underdeveloped numeracy abilities. French (2012) proposed a relationship
between reading and numeracy issues and truancy, marginalization, and social repercussions
including alcohol and drug usage. The majority of children and adults in detention have a numeracy
level that is significantly lower than that of their peers, according to James (2013), who made the
connection between poor numeracy abilities and the crime rate. Later in secondary school, math
skills help learners avoid expulsion and other anti-social actions. In actual fact, poor numeracy
abilities, according to Mehta (2020), have an impact on individuals as well as the nation's ability
to produce and address inequity.

According to research, there are many reasons why learners perform poorly in mathematics,
including difficulty in understanding the material, a lack of adequate teaching resources, a student's
poor attitude (such as phobia or hatred of the subject), the language of instruction, and particularly
weak foundations established at the elementary level (Onasanya, 2008; Etukudo, 2007; Olayinka,
2006). More importantly, the high percentage of math failure was linked, in large part, to the
teaching methods used by teachers (Katmada, 2014; Anaduaka, 2011; Euler, 2011; Ebisino, 2010;
Onwuka et al., 2010; Kurumah and Imoko, 2008; Eze, 2007). So many times, the methods used to
teach mathematics do not maintain the growth of the learner's interest. Taranto (2022) also noted
that many teachers still don’t design activities that can help children explore mathematical ideas.
These studies confirmed that math ideas and concepts are delivered to learners in an overly
theoretical and abstract way which doesn't give children enough chances to engage in practical
tasks, problem-solving, and experimenting. This approach, according to Euler (2011), is out of
date and disconnected from children's interests and experiences.

Studies have confirmed that, a learner's curiosity and math proficiency go hand in hand
(Digitale, 2018; Dowker et al., 2019). Without an interest in arithmetic, Udegbe (2009) said, there
can be no true math education. Since children learn the foundational principles of numbers and
numeracy in their early years, it is important to develop and correctly harness their interest and
attitude in numeracy from an early age in order to promote high arithmetic performance in
children's following learning (Ekine, 2010). A high interest in numeracy can have a good impact
on children’s math skills, according to the literature. Digitale (2018) submitted that children who
exhibited more interest in math had better math scores and thought they were better at it. The author
stated further that a positive attitude toward math strengthens the memory centre of the brain and
predicts math performance independently of variables like a child's 1Q. Also, concluded that the
unique contribution of a positive attitude to math achievement is equal to or greater than the
contribution of 1Q.
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Many scholars have argued that using games to teach pre-primary children new abilities is
the most effective strategy given the range of learners seen in pre-primary classrooms. The
literature supports the idea that playing games increases interaction, which fosters higher learning
and enables children to think at various levels while also learning from one another. Games were
viewed as interesting, inspiring, and academically beneficial by Kankia (2008). Nzaka (2012) also
submitted that games offer a singular chance for integrating the cognitive, emotive, and social
facets of learning.

Despite the fact that using games to teach children math skills is becoming more and more
common, parents, educators, and teachers are still concerned about how games affect learners.
They question if playing games is genuinely helping children learn or just keeping them from
acquiring the essential abilities. Coffey (2008) raised one such worry, saying that games might be
more distracting than a traditional learning tool and that the aims of the games do not always
correspond with the goals of the classroom. There is a perception that learners are merely playing
games instead of learning anything. Researchers are still concerned about and may argue over the
use of games in teaching and learning. As a result of the literature's inconsistency, more empirical
studies must be done to further clarify all the ambiguities surrounding the use of games in Pre-
primary classrooms, notably their impact on the interest and performance of children in numeracy
skills. Therefore, this study investigated the effects of the game strategy on pre-primary children's
numeracy abilities and interest, in Ilorin South Local Government Area, Kwara State.

Researchers have also expressed worry about how gender affects the acquisition of
numeracy, but the report has not been consistent in this regard. Conflicting opinions exist on the
use of games as a teaching tool (Bragg, 2007). They have long sought to understand if gender
variations affect children's interest and success in numeracy. For instance, some researchers
claimed that boys are more capable in math and are more confident than girls (Skaalvik and
Skaalvik, 2004; Herbert and Stipek, 2005; Etukudo, 2007; Eniayeju, 2010; Kyttala and Bjorn,
2010; Upadyaya and Eccles, 2015; Ganley and Lubienski, 2016; Markovits and Forgasz, 2017;
Contrarily, Colleen and Sarah (2016) submitted that scores on many assessments are comparable
for boys and girls in both elementary and secondary school. However, they added, boys are more
likely to pursue careers in particular branches of mathematics, like engineering. Therefore, gender
was investigated in this study along with the independent and dependent factors.

The purpose of this study was to find out the effect of games on pre-primary school
children’ performance and interest in numeracy. Also, to measure the significant main effect of
gender on pre-primary children’ numeracy skills and interest in numeracy. The study will likewise
measure the interaction effect of treatment and gender on pre-primary children’s numeracy skills
and interest in numeracy.

LITERATURE REVIEW/ THEORETICAL FRAMEWORK

Importance of numeracy

In the literature, the importance of numeracy abilities in the life of a child has been
extensively discussed. Learning the fundamentals of mathematics will facilitate the development
of permanent numeracy at the elementary school level and afterwards enhance performance at
higher educational levels (Nurudeen, 2007; Kankia, 2008). A child who has strong numeracy skills
will be able to use math principles in real-world situations. Understanding numbers, counting,
working out mathematical problems, measuring, sorting, spotting patterns, adding and subtracting
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numbers, and other operations are all part of it (Greg, 2012). Numeracy abilities lay the groundwork
for future mathematical understanding, which will result in aptitude for scientific and technological
growth. Basic numeracy and mathematics principles used in a Pre-primary or elementary classroom
lay the groundwork for learning more complex mathematical concepts, as correctly stated by
Ramani and Siegler (2008; French, 2012). This was supported by Aunio and Niemivirta (2010),
who reported a longitudinal study on early numeracy and found that a child's grasp of numbers and
numeric relationships can influence when they learn to add and subtract later on and become
mathematically proficient.

Klynveld Main GoerdelerPeat: KPMG (2009) estimated the cost of numeracy and found that
the lifetime cost for an annual cohort of 35,843 children with very poor numeracy could be as high
as £2,389 million, as opposed to a cost of £89 million for additional support to improve these
children's numeracy skills through the ‘Every Child Counts programme’. According to the Leitch
Review (2006), a nation will invariably endure slower economic growth without better numeracy
abilities and will be unable to compete with the rest of the world. Numeracy is the cornerstone of
increased social mobility. It creates the foundation for a more robust and inclusive economy. Pre-
primary math instruction has a big influence on later learning; therefore, it needs to get the attention
it deserves. If a solid foundation is set for acquiring numeracy, the persisting issue of
underachievement in elementary, secondary and postsecondary would likely be evaded.

Games and numeracy

According to Stathakis (2014), playing games can help learners learn new concepts or ideas,
adopt an alternative viewpoint, or explore with various possibilities or variables. As Rebekah
(2013) noted, games draw learners' attention, actively engage them and motivate them to participate
fully in the class. Young children's interest is sustained, their tension is released, their boredom is
eliminated, and an atmosphere of enjoyable, fascinating, and exciting teaching and learning is
fostered when instruction is delivered through games. Through playing games, children can pick
up a variety of vital abilities like critical thinking, creativity, language, teamwork, and good
sportsmanship (Rebekah, 2013).

The effectiveness of various game types in teaching numeracy and mathematics is supported
by empirical data. Aunio and Mononen (2017) investigated the effects of educational video games
on the early numeracy abilities of underachieving children. It was a pre-primary-based intervention
trial. The study found no difference between groups; however, the intervention group did perform
better in numeracy from the pretest to the posttest. The use of kinesthetic games to enhance early
mathematics abilities was also studied by Utoyo (2018). The findings demonstrated that kinesthetic
game activities can considerably boost young children's math skills, and that the lesson was well-
received by the learners since it suited their learning preferences. Additionally, Andika, et al.
(2019) studied how playing board games with a mathematical self-concept could promote young
children's development of early numeracy skills. The outcome showed that playing the board game
greatly improved the early numeracy abilities of 5- and 6-year-old children as well as the learners'
mathematical self-concept. This was further supported by a study on the impact of games on young
children's mathematical ability by Ompok and Teng (2021). They compared the mathematical
aptitude of children before and after intervention, using one sample t-test. In the pretest, the scores
for mathematical aptitude varied significantly. The findings demonstrated that using games created
by writers significantly enhanced pre-primary children proficiency in early mathematics.

In contrast, Din and Caleo (2000) and Lim, Nonis, and Herdberg (2006) came to the conclusion
that there is a detrimental influence of games on academic achievement in their studies on
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mathematical achievement using game strategy. This is further supported by Alanazi (2020), who
examined how math anxiety and performance in primary school children were affected by active
recreational math games and found a substantial negative association between the variables

Theoretical framework

Constructivist learning theory served as the foundation for this study. According to the
theorists, children build knowledge and meaning from their environment and experiences. Piaget,
Vygotsky, Ausubel, Bruner, and Dienes were among the theorists who held the view that children
actively develop their own knowledge and skills. Child-centred constructivist theory, which is
based on active learning processes, promotes problem-solving and group learning (Vygotsky,
1962; Strandberg, 2007). Playing games is one of the constructivists’ learning theory-based
techniques that has significant ramifications for early education. If multisensory learning is learner-
centred and promotes collaborative and problem-solving learning, playing games boosts learning
motivation (Fletcher and Tobias, 2006; Simpson, Hoyles, and Noss, 2006; Euler, 2011; Akinsola
and Fredrick-Jonah, 2014).

Theorists believed that early math instruction should be grounded in practical experiences;
as a result, learning should be experiential, involving "hands-on™ exercises or the handling of actual
objects. The method of problem solving used by constructivists encourages learners to work
through difficulties through trial and error, which is similar to what children do when they play
games. The child begins by exploring the game, makes some glaring errors, and keeps trying until
he or she succeeds. Later, the child develops tactics for avoiding these errors in the future. Because
of this, when the child plays the game, he or she is able to construct, reinterpret, and make meaning
of the knowledge in the game process, adding new knowledge on top of old. Constructivism also
has a feature called collaborative learning, which is a crucial aspect of the advantages the game
technique offers. Games aid young people's learning in social contexts and this is related to
Vygotsky's theory of social construction.

Based on the literature reviewed, the following null hypotheses were tested at 0.05 level of
significance.

Hol: There is no significant main effect of treatment on Pre-primary children
a. numeracy skills and
b. interest in numeracy.

Ho2: There is no significant main effect of gender on Pre-primary children

a. numeracy skills

b. interest in numeracy.

Ho3: There is no significant interaction effect of treatment and gender on Pre-primary children

a. numeracy skills

b. interest in numeracy.

METHOD
This research adopted pretest-posttest, control group, quasi-experimental design.
The factorial matrix was represented as below:

01 X1 O. Experimental Group
Os X2 Os Control Group
Where

010,- Pretest scores of experiment
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0304- Posttest scores of experiment
X1 Experimental Group 1- Game
X2 Experimental Group 2- Control Group

All pre-primary school children in llorin South Local Government Area, Kwara State, made
up the study's population. The two schools that took part in the study were chosen using a simple
random sampling method. The sampled schools were randomly assigned to experimental group
and the control group. The intact classes of Nursery 2 of the selected schools were chosen. The
total number of fifty children participated in the study. Nursery 2 was sampled in the study because
this is where the basis of numeracy is established.

The instruments used to gather data were the Pre-Primary Children Numeracy Test (PCNT)
and the Pre-Primary Children Interest in Numeracy Checklist (PCINC). The study also created
guides for both games and conventional methods, which it used. PCNT was used to measure pre-
primary children's aptitude in math on the following topics: identifying shapes and colours, simple
addition, subtraction, and multiplication. Sections A and B were used to categorize PCNT. The
pre-primary children's demographic information was presented in Part A, and the eight exercises
in Section B included addition and subtraction, shapes and colours, and multiplication. The
activities chosen were based on the curriculum for Nursery 2 and the schedule of work for the
weeks of the research as laid out in the schedule of work for the instructors. Pre-primary children's
interest in maths was assessed using the second data collection tool, PCINC. The instrument's 12
items were created to measure the children’ s level of interest in numeracy.

Drafts of each instrument were sent to four instructors in the Department of Early
Childhood and Primary Education at two universities in Kwara State so that they could assess its
applicability. The instruments were validated for face and content validity. The modifications and
recommendations helped to improve the instruments. The internal consistency was measured using
the split-half method in order to determine the reliability of the data gathering instruments. The
Pre-primary Children Numeracy Test (PCNT) and the Pre-primary Children Interest in Numeracy
Checklist were administered to twenty pre-primary children who were not a participant in the
research (PCINC). The confirmed coefficients were 0.86 and 0.82, respectively, using Pearson
Product Moment Correlation.

Across the course of eight weeks, the study was conducted. One week was allotted to visits,
familiarization, and securing permission from the participating schools, parents, and children. Over
the course of another one week, the classroom teachers who would serve as research assistants
were trained. During the same week, the pretest was administered to both groups. Five weeks was
spent on the treatment. For the time of the intervention, children in the experimental group played
games to receive instruction in numeracy while those in the control group got instruction using
conventional methods. Posttesting was carried out on the 8" week.

To test the hypotheses and identify differences between the groups, the data were examined
using inferential statistics from the Analysis of Covariance (ANCOVA). In order to pinpoint the
cause of a significant difference, post hoc analysis was performed using the Scheffe multiple range
test. At the significance threshold of 0.05, every hypothesis was tested.

All guidelines governing the conduct of educational research were strictly followed by the
researcher. The researcher obtained a letter from her department approving the study. The
researcher visited the two schools used for the experimental and control groups to request approval
from the school administration and the participants' parents. The heads, teachers, and learners were
informed of the study's objective. It was hoped that everyone would participate voluntarily. The
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respondents were given the assurance that any information obtained through the research would be
handled in the strictest of confidentiality and utilized only for that purpose.

RESULTS

Hol: (a). There is no significant main effect of treatment on pupils’ numeracy skill.

Table 1: Summary of Analysis of Covariance (ANCOVA) of the main effect of treatment on Pre-
primary children numeracy skills.

Type 111 Sum of

Source Squares Df Mean Square F Sig.
Corrected Model

30016.0782 2 15008.039 213.358 .000
Intercept 19180.237 1 19180.237 272.671 .000
Numeracy Pretest 118.300 1 118.300 1.682 .202
Treatment 26272.911 1* 26272.911 373.502* .000*
Error 2954.367 42 70.342
Total 168546.000 45
Corrected Total

32970.444 44

Table 1 displayed the effect of treatment on the numeracy abilities of pre-primary school children.
The main impact of treatment on pre-primary children's numeracy abilities was significant (F (1, 42)
= 373.502; P < 0.05). Given the outcome and the fact that the significant value is less than 0.05,
the hypothesis is therefore rejected. This suggests that there was a substantial difference between
pupils who were taught using game strategy and conventional methods in terms of post-test
numeracy achievement. Table 2 outlined the sources of the disparity in pre-primary students' post-
test math performance.

Table 2: Summary of Scheffe’s Post Hoc pairwise Comparison of the numeracy scores between
the two Groups

Treatment Mean Score Experimental Group Control

Group
Games strategy 78.534 *
Conventional method 27.866 *

Table 2 showed that the major reason for the treatment's significant impact on pre-primary
children's numeracy as shown in Table 1 is due to the significant difference between game
strategy and conventional method. This suggests that those exposed to game strategy (Mean =
78.534) outperformed those exposed to the conventional method (Mean = 27.866) by a
considerable margin.
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Hol: (b). There is no significant main effect of treatment on Pre-primary children interest in
numeracy

Table 3: Summary of Analysis of Covariance (ANCOVA) of the main effect of treatment on
Pre-primary children interest in numeracy.

Type 11l Sum of

Source Squares Df Mean Square F Sig.
Corrected Model

21.3622 2 10.681 5.509 .008
Intercept 147.991 1 147.991 76.324 .000
Pre-interest

187 1 187 .097 757

Treatment 18.950 1 18.950 9.773 .003
Error 81.438 42 1.939
Total 19447.000 45
Corrected Total 102.800 44

Table 3 showed the effect of treatment on pre-primary children’s interest in math. The main impact
of treatment on pre-primary school children's interest in numeracy was significant (F (1, 42) = 9.773;
P < 0.05). Given the outcome and the fact that the significant value is less than 0.05, the hypothesis
is therefore rejected. This suggests that there was a sizable difference in the interest of pupils who
were taught using game strategy versus conventional methods. The sources of the difference in
pre-primary children's interest in numeracy following treatment are shown in Table 4.

Table 4: Summary of Scheffe’s Post Hoc Pairwise Comparison of the Pre-primary children
interest in the two Groups

Treatment Mean Score Experimental Control Group
Group

Games strategy 21.386 *

Conventional 19.988 *

method

Table 4 showed that the main effect of treatment on pre-primary children's interest in numeracy is
due to the significant difference between game strategies and conventional method. This suggests
that when compared to those exposed to conventional methods (Mean = 19.988), those exposed to
game strategy (Mean = 21.386) substantially demonstrated a greater positive interest in numeracy.
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Ho2: (a). There is no significant main effect of gender on Pre-primary children numeracy skills.
Table 5: Summary of Analysis of Covariance (ANCOVA) of the main effect of gender on Pre-
primary children numeracy skills.

Type 111 Sum
Source of Squares Df Mean Square F Sig.
Corrected Model
3.968? 1 3.968 .005 943

Intercept 134875.435 1  134875.435 175.925 .000
Gender 3.968 1 3.968 .005 943
Error 32966.476 43 766.662
Total 168546.000 45
Corrected Total

32970.444 44

Table 5 revealed the impact of gender on pre-primary school children numeracy skills. The main
impact of gender on pre-primary children's numeracy skills was not statistically significant (F (143
=.005; P > 0.05). As a result, given that the significant value is higher than 0.05, the hypothesis is
not rejected in light of the outcome. This implies that gender had no significant main effect on pre-
primary children’s numeracy skill.

Ho2: (b). There is no significant main effect of gender on pre-primary school children interest in
numeracy.

Table 6: Summary of Analysis of Covariance (ANCOVA) of the main effect of gender on
pupils’ interest in numeracy

Type 111 Sum
Source of Squares Df Mean Square F Sig.
Corrected Model
1752 1 175 .073 .788

Intercept 19250.486 1 19250.486 8065.977 .000
Gender 175 1 175 .073 .788
Error 102.625 43 2.387
Total 19447.000 45
Corrected Total

102.800 44

The impact of gender on pre-primary children’s interest in numeracy was shown in Table 6. Gender
did not significantly influence children’s interest in numeracy (F (1,43) =.073; P > 0.05). As a result,
given that the significant value is higher than 0.05, the hypothesis is not rejected in light of the
outcome. This suggests that interest in numeracy among pre-primary children was not significantly
influenced by gender.
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Ho3: (a). There is no significant interaction effect of treatment and gender on pre-primary school
children numeracy skills.

Table 7: Summary of Analysis of Covariance (ANCOVA) of the interaction effect of treatment
and gender on pre-primary school children numeracy skills.

Type 111 Sum

Source of Squares Df Mean Square F Sig.
Corrected Model 30026.0022 4 7506.501 101.975 .000
Intercept 18820.370 1 18820.370  255.673 .000
Pretest 125.518 1 125.518 1.705 199
Gender * Treatment

7.444 1 7.444 101 152
Error 2944.442 40 73.611
Total 168546.000 45
Corrected Total 32970.444 44

The interaction between treatment and gender on the numeracy skills of pre-primary school
children was shown in Table 7. In terms of children's numeracy skills, there was no significant
interaction between treatment and gender (F (, 40) = .101; P > 0.05). As a result, given that the
significant value is higher than 0.05, the hypothesis is not rejected in light of the outcome. This
suggests that there was no discernible interaction between treatment and gender that would have
affected the children's numeracy ability.

Hoa3: (b). There is no significant interaction effect of treatment and gender on Pre-primary
children interest innumeracy.

Table 8: Summary of Analysis of Covariance (ANCOVA) of the interaction effect of treatment
and gender on pupils’ interest in numeracy.

Type 111 Sum
Source of Squares Df Mean Square F Sig.
Corrected Model 26.006% 4 6.501 3.386 .018
Intercept 3222.596 1 3222.596 1678.556 .000
Pre-interest .389 1 .389 202 .655
Gender * Treatment 4.604 1 4.604 2.398 129
Error 76.794 40 1.920
Total 19447.000 45
Corrected Total 102.800 44

The interaction between treatment and gender on pre-primary children's interest in numeracy was
shown in Table 8. In terms of pre-primary children’s interest in numeracy, there was no significant
interaction between treatment and gender (F (1, 20 = 2.398; P > 0.05). As a result, given that the
significant value is higher than 0.05, the hypothesis is not rejected in light of the outcome. This
suggests that there was no apparent relationship between treatment and gender that would have
affected pre-primary school children’s interest in interest.
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DISCUSSION

The finding of the study showed that games have a positive effect on pre-primary school
children’s numeracy abilities. This is consistent with the findings of Moreno (2002) and Ke and
Grabowski (2007) who found that games have a positive impact on mathematics achievement using
an experimental method. The finding also concurred with a review of 32 empirical studies reported
by Vogel et al. (2006) who found that interactive simulations and games improved learners'
cognitive development more than conventional classroom education. On the other side, the result
is not consonance with Din and Caleo (2000) who found no improvement in their study of
mathematics achievement using game strategy. This concurs with Lim, Nonis, and Hedberg's
(2006) report that video games have a detrimental effect on academic attainment. Using a
quantitative experimental methodology, Moore and Todree (2003) found conflicting results about
the impact of games on Pre-primary pupils’ achievement. Additionally, several researches claimed
that games had no discernible impact on children’ performance. Lieury (2012), for instance, divided
88 learners into four groups, three of which received treatment utilizing distinct game designs. The
results showed that there is no discernible impact of games on cognitive learning. Hays (2005)
similarly found no evidence that suggested instructional games were a preferred technique of
instruction in all circumstances based on a study of 48 empirical studies. Similar to this, Mitchell
and Savill-Smith (2004) discovered that instructional games affected learners' academic
performance in both positive and bad ways. The inconsistent and disparate results of the studies
could be a result of incorrect methodology, inadequate data processing, or an inappropriate research
environment.

The study's results also revealed a substantial difference between learners' interests when
taught via game strategies and conventional techniques; learners who played games exhibited
greater interest in numeracy. This finding is in agreement with the study of Ghent University (2003)
which separated 88 learners into three groups and employed ‘monkey talos’. The result showed
that, those exposed to the game have better attitude to the task and performed better than the other
two groups. This is also in agreement with Digitale (2018) who reported that children who showed
more interest in math have higher math scores. She came to the conclusion that a child's
accomplishment in arithmetic would be aided by their high interest in the subject, which leads to
improved memory and more effective use of the brain's problem-solving abilities. This implies that
truly, teachers of mathematics in the early years need to change their methods if they want to
improve their pupils’ learning outcomes while also making mathematics more appealing to
children.

Additionally, one of the results showed that there is no gender-related main influence on
pre-primary children interest in numeracy. This supported the findings of Galadima and Yushua
(2007), Abubakar (2008), and Ebisine (2010), who likewise found no discernible difference
between the academic achievement of male and female pupils. The finding is not in agreement with
the study of Dowker et al. (2019) where boys in primary school rate their arithmetic skills higher
than girls do. This finding also conflicts with that of Onasanya (2008) who found that male learners
performed better in mathematics, and Etuduko (2007), who found that girls performed better. The
results of Skaalvik and Skaalvik (2004), Kyttala and Bjorn (2010), Upadyaya and Eccles (2015),
Ganley and Lubienski (2016), and Markovits and Forgasz (2017), who found that gender has an
impact on student performance, are in direct conflict with this finding. Boys are more likely than
females to have superior numeracy or mathematical ability, according to some of these academics,
and they also tend to have a better attitude toward learning math. They also tend to be more
confident and interested in arithmetic.
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CONCLUSION

The study revealed a positive impact of games on pre-primary school children numeracy
skills and showed a significant difference between the interests of learners who are taught using
game strategy and those who are not, with learners who have access to games showing a positive
interest in numeracy. As a result, the study clarifies the issue that usually bothers on whether games
are just merely recreational activities, time wasting or whether they contribute to meaningful
learning in the classroom and academic success. From the study, it can be concluded that using
games’ approach in pre-primary classrooms is highly beneficial to numeracy instruction.

On the basis of the study's findings, suggestions were made that pre-primary school
curriculum should be designed and planned to allow appropriate use of games during instructions
in the classroom. Also, in order to encourage teachers to employ the game approach in teaching
numeracy at the pre-primary level, school officials should set aside spaces for the use of games in
actual classroom instruction and provide instructors with game resources. So also, parents should
be informed of the advantages of educational games. As a result, parents will be able to offer their
children educational games and motivate them to play games to enhance their learning of
numeracy.
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