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IIntroduction 
Gender differences in mathematics learning continue to attract 
sustained attention from both the research and broader communities, 
in Nigeria and globally. According to Ezarik (2002), the first study of the 
gap of gender and mathematics began in 1972 and was done with a 
group of gifted seventh grade students who took the SAT’s math 
section. This test was full of reasoning because it mainly contained 
information the students had not yet learned. About four times as 
many boys scored above 600 than girls did, and about 13 times as many 
boys scored above 700.  Therefore, this led the way to research on this 
topic, researchers up till now want to know if this trend has not 
changed. Data from the National Assessment of Educational Progress 
(NAEP), a nationally representative sample that does not have sample 
selection problems, also shows boys consistently outperforming girls in 
fourth and eighth grade over the last two decades, though the 
magnitude of the gap is smaller (Lee, Grigg, and Dion 2007).  
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Research has shown that girls who are brought up thinking that 
math is for boys and that they would not be as good in math as boys 
are, will follow that pattern (McElroy, 2011). Mathematics has always 
been seen as a subject for boys to excel at. As early as second grade 
children start to demonstrate the cultural stereotype of “math is for 
boys.” (McElroy, 2011). According to researchers, parental and 
educational strategies geared toward improving girls’ self-concepts for 
maths are valuable as early as elementary school, when children are 
already beginning to develop ideas about who does maths, imbibing 
the stereotypes their parents have, and those of educators, peers, and 
the media. However, it may be possible to broaden the interests and 
aspirations of our children if we can depict maths as being equally for 
boys and girls. 

Many factors determine whether or not girls and boys excel at 
a certain subject. For mathematics, it could be the fact that there are 
more male mathematicians and engineers and that they are portrayed 
in media. (Aremu 2008). However, if children are made to believe that 
they will succeed, then they will. If they are told that this subject is 
difficult and not many of their gender pass it, then they will struggle 
with the subject, believing that they would not be able to make it. Thus, 
the perception about mathematics not being for females must be 
changed. This becomes a great concern for educators, who need to 
research on methods of teaching and learning mathematics which 
could change the perception. 

There are several reasons for bridging the gender gaps in 
mathematics in both its broadest sense in society, and within the field 
of education in particular. From an equity point of view, women need 
to fully participate in all aspects of society and economic activity. From 
an efficiency point of view, women need to be part of economic activity 
at all levels, from decision making to execution phases (van Welsum 
and Montaingier, 2007). Furthermore, mathematics is a requisite to 
ensure a wide base of ICT skills to drive and enable ICT-related growth 
and productivity gains, contribute significantly to the design of new 
products and widen the user base. Therefore there is the need to do all, 
to ensure girls like and do mathematics. Giving adequate consideration 
to the teaching of mathematics, being a basis for technology is quite 
needful because the gap is already being experienced in ICT education 
also. Research on ICT, gender and education identifies gender 
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differences in ICT use, like learners’ performances, attitudes towards 
computers and skills as well as the impact of teachers, parents and 
peers (Arnseth, 2007; Faulkner, 2007; Law, 2008; Lenhart 2008; 
Lenhart, 2007; Macgill, 2007; Meelissen, 2008; OECD, 2007, 2008; 
Pedró, 2007; Smihily, 2007; Vekiri, 2008).This trend needs to be 
addressed properly. 

According to a study of international research, girls from 
countries where gender equity is more known are thought to perform 
better on assessment tests (American Psychological Association, 
2010).“These results show that girls will perform at the same level as 
the boys when they are given the right educational tools and have 
visible female role models excelling in mathematics,” (American 
Psychological Association, 2010). 
 
Games and Mathematics 
There has been a strong emphasis on the importance of developing a 
numerate populace who can cope effectively with the practical 
mathematical demands of everyday life at school and at home, in paid 
work, and for participation in community and civic life; therefore there 
is widespread interest in improving the level of mathematics 
performance in schools. Apart from the economic benefits of better 
preparing young people for the numeracy demands of modern work 
place and raising the overall skill levels of the work force, there are also 
social benefits tied to improving access for larger numbers of young 
people to post- school education and training opportunities and laying 
stronger foundation to skills for lifelong learning. In an attempt to 
improve achievement in mathematics, the teaching and learning 
strategy should be examined among many other factors. 

Although there is overall support for the idea that game-based 
strategies have a positive effect on affective aspects of learning, there 
have been mixed research results regarding the role of games in 
promoting cognitive gains and academic achievement. Over the past 
few years, games have gone from social pariahs to the darlings of the 
media, technology, and now educational industries.  

Game-based learning (GBL) has gained great importance in 
recent years especially in mathematics. Apart from the fact that games 
provide motivation, which is essential for successful learning; numerous 
studies (Eck, 2006; Papastergiou, 2008; Russell, 2008; Tuzun, 2009; 
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Vogel, 2006) showed that GBL can promote learners’ engagement and 
academic achievement. Furthermore, Vogel et al. (2006) concluded that 
the inclusion of games for students' learning resulted in significantly 
higher cognitive gains compared with traditional teaching methods 
without games. Similarly, Annetta, Mangrum, Holmes, Collazo, and 
Cheng (2009) tested the effects of educational computer games by 
incorporating them into a 5th-grade science class and found 
significantly positive results in the students' performance. Similar 
positive effects have been observed in maths performance by Ke and 
Grabowski (2007). Additionally, Gee (2005) explained that games would 
turn out to be good for learning when the game is built to incorporate 
learning principles. Other researchers have also supported the potential 
of games for affective domains of learning and fostering a positive 
attitude towards learning (Ke, 2008; Ke& Grabowski, 2007; Vogel et al., 
2006). Hence, in view of the increasing  interest in educational games, 
there is need for more curriculum-based empirical support for their 
effects on academic achievement, especially in developing countries. To 
provide knowledge in this regard, more empirical investigations are 
necessary to ascertain the impact of educational games in school 
particularly on mathematics learning outcomes. 
 
Girls and Gaming 
The common perception may be that the boys dominate and show their 
preference towards gaming activities, both at home and at school. 
There is also evidence that males are specifically more engaged leisure 
game players than females. (Gorriz and Medina 2002, Ivory, 2006). 
Even in the era of ICT, “this interest in gaming appears to be most 
apparent with young boys, and there is a shift of interest as the boys 
grow older, in terms of a stronger focus on the use of ICT for 
educational purposes” (Kent & Facer, 2004).). A common assumption is 
that teenage boys are the principal consumers of video games, whereas 
girls are considered to be largely disinterested, and not targeted by 
game developers (Dawson, Cragg, Taylor &Toombs, 2007).What is 
evident however is that the young girls also appear to have an interest 
in gaming, but not to the same extent as the boys, but still, they play 
(Smihily, 2007). Carr and Pelletier (2008) show in a study conducted in 
schools in the UK that girls do play, but they do not talk about games by 
using the term “gaming”, instead they talk about the games by using 
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their titles, like “the Sim” (Carr, 2005). The study too shows that both 
boys and girls consider gaming as a male activity, in which the girls do 
not want to be associated. Also, Lenhart, Kahne, Middaugh, Macgill, 
Evans &Vitak (2008) reported that younger teen boys are the most 
enthusiastic players of digital games. 

Some evidence indicates that the use of games in a pedagogical 
setting improves boys' attitudes and motivation towards education 
(Egenfeldt-Nielsen, 2006; Kirriemuir, 2004); while on the other hand, 
the use of games for school related purposes does not motivate the 
girls with high scores (Kirriemuir, 2004). This can be explained by the 
fact that there exists a gender difference in the interest in the types of 
games; whereas boys show their preference in sport and action games, 
girls appear to be more interested in social games, in fun, in jump-and-
run games.This is confirmed by Hartmann and Klimmt (2006) who 
found gender-specific preferences for game features. They showed that 
females enjoyed games featuring meaningful social interactions but 
were less attracted to competitive aspects of games compared with 
males. Also, Kinzie and Joseph (2008) presented a list of gender 
differences related to games among middle school aged students: 
Students prefer games with characters of the same gender as theirs; 
girls prefer creative and explorative play, while boys prefer active and 
strategic play. Therefore, if girls would learn through games, especially 
in mathematics, they must be such that would catch and sustain their 
interest. 

There is still some lack of knowledge on how games influence 
learning outcomes. Although there have been some attempts to 
introduce particular games for educational purposes (entitled serious 
games/epistemic games), we do not yet know to what extent thegames 
will succeed, and more important in this case, we do not know if they 
will engage the girls on mathematics tasks. Furthermore, it is also 
necessary to establish the effectiveness of games that are even neutral 
on gender, which means this kind of games should be able to leverage 
the mathematics learning gaps between males and females. Therefore, 
in this research, the effectiveness of such games to develop the 
acquisition of multiplication facts by female pupils was investigated. 
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Statement of the problem 
This research sought to find out the effectiveness of locally produced 
board games on the acquisition of multiplication facts by primary two 
female pupils. 
 
Research hypothesis 
There will be no significant difference in the achievement scores of 
female pupils that are exposed to the use of games and those using the 
conventional method in acquiring multiplication facts and developing 
multiplication skills. 
 
Research design 
The study used a pre-test, post-test, control group, quasi-experimental 
research design which is diagrammatically represented in figure 1. 
Fig. 1. Diagrammatic representation of research design. 
O1  X1O2 (Control group) 
O3  X2O4 (Experimental group) 
Where O1 ,O2  represent the pre-tests 
O3 ,O4  represent the post-tests 
X1 Conventional classroom method of teaching multiplication, and 
X2 Game based method 
 
Selection of subjects 
The subjects used in this study were primary two pupils in five public 
schools in Ibadan North Local Government Area of Oyo State. A school 
each was selected from the five zones of Ibadan North Local 
Government Education Authority. One of the schools was however 
used to validate and test for the reliability of the instruments and the 
other four for the experiment (two in each group). Intact classes of 30 
pupils each were used in the schools. The scores of the female pupils in 
the selected classes were however used for the analysis in this 
research. (In all, there were 29 girls in the experimental group and 31 in 
the control group) 
 
Instruments 
The instrument used to collect the achievement scores of subjects is 
the pupil mathematics achievement test (PMAT). The multiple choice 
test, development based on a table of specifications, has 12 items. It 
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was validated and a reliability test was carried out using Pearson 
product moment correlation index. Reliability was calculated to be 
0.71. 
The other set of instrument were the games, they are: 

- Silent ball. 
- Drop the die on the donkey. 
- Shake my bank, and 
- Spider web (see appendix A) 

All these games were first trial tested to ascertain clarity of instruction 
and process of play for the level of pupils who were to use them. The 
game content was also validated by the participating teachers to 
ascertain whether the content reflected the objectives set in the 
scheme of work for primary two mathematics. 
 
Data Analysis and Results 
Table 1 shows the analysis of pre-test scores of the female pupils to 
ascertain their level of entry into the experiment. 

Group N X SD t P 

Experimental 29 16.2 12.0  
1.80 

 
0.77** Control 31 11.5 8.18 

** Not significant at p<0.05 
Table 1 shows no significant difference in the pre-test scores of the 
subjects in the two groups establishing that they have the same level of 
entry skills. Table 2 shows the analysis of post-test scores. 
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Table 2: t-test comparison of post-test scores of subjects in the two 
groups. 

Group N X SD t P 

Experimental 29 29.8 16.4 4.015 0.00** 

Control 31 15.5 10.8 

** Significant at p<0.05 
 
Table 2 shows a significant difference in the mean scores of female 
pupils exposed to the games and those not exposed to games with the 
game group having a mean of 29.8 which is far above that of the 
control group. Furthermore, an analysis of the pre-test/post-test score 
gains of the pupils in the experimental group was done using t-test, 
table 3 shows the result. 
 
Table 3: t-test comparison of pre-test/post-test scores of 
experimental group. 

Group N X SD t P 

Pre-test 29 16.2 12.0 3.28 0.003** 

Post-test 29 29.8 16.4 

** Significant at P<0.05 
The results show that for pupils in the experimental group, there was a 
high mean gain after the treatment. Before the treatment, the mean 
was 16.2 and after, the mean was 29.8. All these results go to show that 
with the use of games, female pupils experienced a greater level of 
achievement. 
 
Discussion and recommendation 
The aim of this study was to find out if the games designed for the 
development of multiplication skills could actually improve 
achievementof females in mathematics. From the results in tables 2 
and 3, it can be seen that the experimental group (group with games) 
performed significantly better than the control group and also that 
there was a wide difference in the pre-test and post-test mean scores 
of the pupils who used games. These support the earlier assertion that 
performance improved with games.  
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The improvement in female pupil achievement could have been 
caused by motivation to learn, provided by the games; and 
opportunities to practice multiplication skills. This agrees with National 
Council of Teachers of Mathematics, (NCTM, 2000-2004) which claims 
that “games can motivate students and engage them in thinking about 
and applying concepts and skills”. Moreover, the better performance 
could be attributed to the fact that the learning of seemingly difficult 
multiplication concepts became interesting and fun when the pupils 
played the games; it kept them on task and focused, and the more the 
practice, the better they get in application and use of the concepts. This 
is in support of authors like Kirkland (2002) who claim that young 
people will keep doing what is fun (Fleith 2000) and that games grab 
their attention. 

Another reason for the increase in mathematics performance 
of the female pupils is peer tutoring due to interaction among the 
pupils while playing the games in the classroom, and this is 
corroborated by assertion of Hildebrandt (1998) that games provide 
social and mathematical development and, through repeated play, 
students share and develop mathematical calculation strategies. 
Likewise, freedom to make mistakes and attempt correction without 
fear of punishment while playing the games boosts students’ courage 
to learn thereby resulting in better achievement. According to 
Anderson &Kamii (2003), by playing mathematical games, everyone 
enjoyed and learned the multiplication combinations; hence, the 
obvious active participation of the female pupils in knowledge 
construction by playing the games practically increased their 
understanding of multiplication concepts and eventually led to better 
pupil achievement.  

Therefore, it is recommended that for a subject such as 
mathematics where pupils, especially female pupils, experience under-
achievement, more games could be developed to teach, consolidate 
teaching and practice mathematics concepts taught. Since games fall 
under play method, which is highly recommended for children 
(Akinbote, Odu-Olowu and Lawal 2001), it is recommended for primary 
school pupils. If the interest of female pupils can be sustained in 
mathematics at the primary level using strategies that are game based, 
it is envisaged that sooner or later, under-achievement by female pupils 
in mathematics would become a thing of history. Furthermore, when 
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more females do well in mathematics, it will give others the necessary 
encouragement and soon under-representation of females in science, 
technology and mathematics would be eradicated. 
 
Conclusion 
Based on the findings of the study reported in this paper, it can be 
concluded that game based strategies could actually help female pupils 
achieve better in mathematics. The challenge this poses for 
mathematics methodology teachers and particularly educational 
technologists is the need to be trained in the art of design and 
development of games that can bring about effectiveness in learning. 
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