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Abstract  

The gender gap in mathematics requires immediate attention as it affects the gender balance in 
participation in Science, Technology, Engineering and Mathematics (STEM) education, which is 
recognized as a key enabler of 21st century skills in Malaysia's transition to Industrial Revolution 4.0 
(IR 4.0). Therefore, this study was conducted to investigate the difference between genders in solving 
mathematics problems in primary school using Problem-Based Learning (PBL) technique. A quasi-
experimental design was adopted for this study. A total of 27 students (15 girls and 12 boys) from grade 
3 primary school were selected to participate in this study. Three hypotheses were put forward in this 
study. The results show that boys and girls have no significant difference in their performance in solving 
multiplication and division tasks using PBL. However, the results show that their mathematical 
performance improved by using the PBL method.  
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1. INTRODUCTION 

In today's global competence, critical, creative and innovative people are needed. 
Therefore, future studies need to pay attention to learners' social attitudes and skills, 
which emphasises the need to develop students' social interaction skills for effective 
learning. Education plays an important role in developing personal skills, especially 
critical and creative thinking skills. Any education system must be anchored in a set of 
aspirations that are closely linked to the national context. Despite the different 
perspectives on the components of Malaysia's excellent education system, almost all 
stakeholders agree that the system would work better if it met the aspirations of all 
Malaysians. Therefore, in addition to the professional development of teachers and 
the development of learners’ skills such as social interaction, critical thinking and 
problem solving, the use of innovative teaching methods cannot be neglected. 

Barrows introduced problem-based learning (PBL) in 1996. This is a student-centred 
approach to modern teaching where students engage in self-directed learning (SDL) 
and learn through social interaction (Lin & Wang, 2022) via working in groups. This 
approach provides cognitive instruction where students learn by solving real-world 
problems and reflecting on and evaluating their experiences and learning activities. 
The findings of Kendal-Wright & Kasuya (2010), Pinho (2015) and Tang et al. (2020) 
have shown that students achieve better results with PBL than with conventional 
teaching where communication is one-way. PBL has gained attention in teaching and 
learning practise (Elaine & Goh, 2016) because it promotes two core competencies of 
21st century learning (Silva, 2009; Silber-Varod et al., 2019), namely critical thinking 
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and problem solving. PBL in mathematics is a strategy for integrating mathematics 
instruction with problem-solving activities. Moreover, this innovative teaching 
approach provides students with more opportunities for critical thinking and helps 
students not only to present their own creative ideas but also to communicate 
mathematically with other students (Schettino, 2016; Piñeiro et al., 2021; Rézio et al., 
2022). 

According to a well-known scholar, Roger Bacon, “mathematics is the door and the 
key to the sciences”. Its concepts and procedures can be used to solve many problems 
in the fields of engineering, science, technology and economics. However, Zhou et al. 
(2017) and Rodriguez et al. (2020) have shown that there is a gender difference in 
mathematics achievement. Male students tend to perform better in mathematics than 
female students, particularly in problem solving (Zhou et al., 2017; Ghasemi & Burley, 
2019). Conversely, female students report lower levels of individual interest and 
perceived mathematics competence (Guo et al., 2015; Ganley & Lubienski, 2016). 
Therefore, efforts to bridge the gender gap in mathematics must begin at the early 
stages of education to improve female students’ mathematical performance and 
ultimately increase female participation in STEM (Science, Technology, Engineering 
and Mathematics) education to promote human development and complete in the age 
of globalisation. Motivated by the work of Hirshfield & Korestky (2018), we therefore 
seek to promote student engagement in problem solving to achieve higher quality 
learning and to find out if there are significant gender differences in mathematics using 
the PBL method. 
 
2. RESEARCH QUESTION AND HYPOTHESIS 

The questions of this study are as follows: 

a. Does the mathematical performance of boys and girls improve through the use 
of the PBL method of teaching and learning? 

b. Do gender differences in mathematics emerge through the use of PBL? 

The following three hypotheses are tested at a significance level of 0.05 and selected 
to answer the research questions: 

H1:  There is no significant difference between pre-test and post-test scores in solving 
multiplication and division problems with PBL in the boys' group. 

H2:  There is no significant difference between the pre-test and post-test results in 
solving multiplication and division tasks with PBL in the girls' group. 

H3:  There is no significant difference between boys' and girls' performance in solving 
mathematical multiplication and division tasks with PBL.  

 
3. METHODOLOGY 

This study is a quasi-experimental investigation. A group of 27 students consisting of 
12 boys and 15 girls in Grade 3 of a primary school in Penang who have basic 
knowledge of multiplication and division were selected for this study. The students 
were divided into two groups, a boys' group and a girls' group. PBL was employed for 
both groups to teach multiplication and division. A pre-post test was advocated in this 
study. These tests were given to the students to determine their skill level before and 
after the learning process. A statistical instrument was used to analyse the quantitative 
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data. The performance of these two groups before and after the study was compared 
to determine whether there was a difference between the genders in the use of PBL. 
 
4. RESULT AND DISCUSSION 

In this section we will answer the two research questions that arise in this study. Table 
1 shows the mean, standard deviation, maximum and minimum scores for the girls' 
and boys' groups before and after the test. Overall, it was found that both the girls' and 
boys' groups showed significant improvements after learning through the use of PBL. 
However, the boys' performance in multiplication and division was better than the girls'. 
Boys’ performance improved by an average of 5.666 compared to 3.800 for girls. To 
determine whether these differences were statistically different, a one-way ANOVA 

was conducted at significance level 𝛼 = 0.05. Table 2 shows that the values for girls 
(𝐹(1,28) =  15.707, 𝑝 =  0.00046) and boys (𝐹(1,22) =  53.428, 𝑝 <  0.00001). This 
therefore means that there are significant differences in the mean between the pre-

test and post-test for both the boys' and girls’ groups at the 𝛼 =  0.05 level of 
significance. Therefore, the null hypotheses H1 and H2 were rejected. Our results 
suggest that students improved remarkably through the use of the PBL method, which 
has been shown to improve critical thinking, collaboration and communication skills, 
integrate previously acquired knowledge to facilitate problem solving and ultimately 
enable lifelong learning (Rézio et al., 2022) when appropriate learning tools are used. 

Table 1: The Comparison of the Performances Pre-post test for the Girls' and 
Boys' Groups 

 

               

 

 

Table 2: One-way ANOVA Mean Value of the Pre-post Test When Using the 
PBL Approach 

Group Source 𝒅𝒇 Sum of square Mean square 𝑭 𝑷 

Girl 

Between group 1 108.300 108.300 15.707 0.00046 

Within group 28 193.067 6.895   

Total 29 301.367    

Boy 

Between group 1 192.662 192.662 53.428 <0.00001 

Within group 22 79.334 3.606   

Total 23 271.996    

The effect of PBL on the gender difference in the post-test mean was assessed using 

the one-way method ANOVA at the 𝛼 = 0.05 level of significance. Although Table 2 
shows that both the girls' and boys' groups have a significant difference in the pre-test 
and post-test due to the implementation of the PBL approach to teaching and learning, 
the result from Table 3 demonstrates that there is no statistically significant difference 
between the mean performance of boys and girls in the implementation of the PBL 
approach to teaching and learning as assessed by the one-way ANOVA [𝐹(1,25) =
 0.328, 𝑝 =  0.572]. This result suggests that gender is not associated with 
mathematical achievement when PBL is used in the classroom, although the male 
advantage in top mathematics achievement has been consistently demonstrated in 
various studies because female students have higher levels of anxiety, which 

 Mean 𝑺𝑫 Maximum Minimum 

 Girl Boy Girl Boy Girl Boy Girl Boy 

Pre test 3.533 2.167 2.825 1.749 9 7 0 0 

Post test 7.333 7.833 2.410 2.038 10 10 4 4 

Mean difference 3.800 5.666       
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overloads their working memory and causes them to perform worse on maths tests 
(Ganley & Vasilyeva, 2014). Furthermore, our finding supports the earlier findings of 
Holmes et al. (2020) who found that gender had no effect on mathematics 
achievement and that achievement was not affected by the use of PBL, especially at 
the secondary level. Ajai & Imoko (2015) also found that male and female students did 
not differ significantly in terms of mathematics achievement and learning success. 

Table 3:  One-way ANOVA of the Post-test for Gender When Using the PBL 
Approach 

Source 𝒅𝒇 Sum of square Mean square 𝑭 𝑷 

Between group 1 1.666 1.666 0.328 0.572 

Within group 25 127.000 5.080   

Total 26 128.666    

 
5. CONCLUSION, LIMITATION AND FUTURE STUDY 

In this study, PBL is advocated to investigate possible gender differences in 
mathematical achievement. The results of this study show that mathematical 
achievement of both girls and boys improved with the introduction of PBL and that 
there is no gender difference in solving mathematical problems with the use of PBL. 
Our finding is in line with studies that have proven that student achievement does not 
depend on gender but on method (Ajai & Imoko, 2015; Hirshfield & Koretsky, 2018). 
This underscores the fact that pedagogy has a significant impact on academic 
achievement. These findings prompt teachers, researchers, key education policy 
makers and other education professionals to look for ways to implement the active 
learning approach more effectively at the school level. Furthermore, the results show 
that gender equality can be achieved in mathematics education, but it must be 
emphasised that this is a case study. Further research should therefore consider the 
impact of mathematics anxiety on gender differences through the implementation of 
PBL or other innovative teaching methods to improve mathematical problem-solving 
skills, as female students are generally more anxious about mathematics 
examinations and therefore perform worse during the test, with the ultimate aim of 
eliminating gender inequality in the future classroom and eventually closing the gender 
gap to develop a gender-balanced STEM talent pool.  
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