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Abstract 
 
This research aims to prevent sexism that caused by the stereotyped belief against gender in cognitive 
functioning speed and academic performance. Furthermore, it also aimed to figure out the missing link in 
between cognitive functioning speed and academic performance. Hence, the research objectives were to 
investigate the gender differences in cognitive functioning speed, gender differences in academic 
performance, and the relationship between cognitive functioning speed and academic performance. The 
current research was a quantitative research with between-participants research design. It recruited the 
undergraduate students who study in a university in Johor, Malaysia, by purposive sampling method. The 
instruments used in the research were Trail Making Test (TMT) for cognitive functioning speed and 
Cumulative Grade Point Average (CGPA) for academic performance. The findings revealed that there 
were no significant gender difference in both cognitive functioning speed and academic performance. The 
relationship between cognitive functioning speed and academic performance was also not significant 
based on the findings of the research disclosed. 
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Introduction  
 

Nowadays, academic performance is always be the main concern of every student. This 
could be due to the influence and expectations from family and lecturers towards students 
(Yuping, 2014; Grossman, Kuhn-McKearin, & Strein, 2011). Theoretically, academic 
performance involved learning to take place and it represented problem solving abilities of 
individuals as well. However, academic performance was frequently defined based on the 
performance in examination (Cambridge University Reporter, 2003). Thus, it was usually 
measured by the score or grade in the examination performance of students.  

However, a lot of past researches had studied about the factors that would affect 
students’ academic performance such as gender, age, faculty of study, schooling, father or 
guardian social economic status, residential area, medium of schooling, tuition trend, daily 
study hours, accommodation trend, motivation, prior academic knowledge or background, and 
learning styles (Ali et al., 2013; Remali et al., 2013). Yet, there were only gender, motivation, 
learning styles, father or guardian social economic status, and daily of study hours were 
significantly contributed to academic performance among all the factors above. 

In Malaysia, a lot of people held the stereotyped belief of males were more intelligent 
than females in term of mathematical, emotional, and spatial intelligence (Szymanowicz & 
Furnham, 2013). This stereotyped belief led to sexism, a gender-based prejudice or 
discrimination, in school which it reduced the equity and justice among males and females and 
negatively impacted positive developmental outcomes (Brown & Stone, 2016). In addition, the 
stereotyped belief that against gender had affected both males and females in cognitive 
performance such as mental rotation, verbal fluency, and perceptual speed (Hirnstein, Andrews, 
& Hausmann, 2014).  

In psychological perspectives, cognitive functioning was defined as how people 
perceive, learn, remember, and think about information (Sternberg & Sternberg, 2010). 
Consequently, cognitive functioning speed was referred to the rate of internal mental processes 
when people perceive, learn, remember, and think about the information. As cognitive 
functioning speed also could be called as information processing speed because it indicated how 



Journal of Arts & Social Sciences 
Vol 1, Issue 1, 30‐44 (2017) 
 

31 
 

the information was being processed in human brain. According to Neisser (1967), information 
processing also could be defined as the study of how people encode, structure, store, retrieve, 
use or otherwise learned knowledge as it was the psychological area of how humans being 
encode and retrieve information. 

Nevertheless, there was a limitation on past studies which a lot of researches had only 
indicated either the relationship or gender differences in between cognitive functioning speed 
or/and academic performance. Yet, there were limited research done to investigate and indicate 
a significant relationship of cognitive functioning speed and academic performance among 
males and females. 

Hence, relationship in between variables, including gender, cognitive functioning speed, 
and academic performance, was missing. It basically was assumed from findings of past 
researches about differences in cognitive functioning and academic performances, yet it has 
never been clearly stated in only one study previously.  

Hence, this study aims to investigate gender differences and relationship between 
cognitive functioning speed and academic performance, whereas variables that under 
investigation were gender, cognitive functioning speed and academic performance. 
Consequently, research questions that were explored in this research are: Is there any significant 
difference or/and relationship in academic performance or/and cognitive functioning speed 
between males and females undergraduates?  
 
 
Literature Review  

Gender differences in academic performance was one of the famous topic that had been 
discussed by psychologists for decades. Vogel (1990) confirmed gender was one of the 
significant factors in influencing academic performance as his findings demonstrated females 
had outstanding ability on learning languages, yet males were superior to visual-spatial and 
mathematical abilities. Voyer and Voyer (2014) also reported females had advantages on both 
language and math, yet they showed greatest advantage in language and smallest advantage in 
maths.  

The similar findings had been reported by Royer et al. (1999). They hypothesized that 
males were faster at retrieving basic math facts than females based on higher achievement on 
standardized math tests in males. Males performed superior in retrieving math tasks and females 
performed faster at retrieving verbal-processing tasks. However, the more the students practice, 
the faster the speed of retrieval on math facts. Hence, practice was the best way to improve and 
strengthen ability of math facts retrieval for both males and females. Therefore, learning helped 
in reducing gender differences in academic performance. 

Pierce (2014) discovered the conventional wisdom of gender differences in academic 
performance on math attributed to males had natural and innate ability to succeed in 
mathematics, whereas females were less confident and successful in learning styles. The 
stereotypes and attitudes were the main reason for causing the difference of mathematic 
performance in males and females. Females even might discriminate math and think of studying 
mathematics was not important for them because they believed math was only appropriate for 
males to study and they had no capability to succeed in math at all (Tocci & Engelhard, 1991).  

However, Pierce (2014) distributed females were actually performed better on open-
ended math questions, whereas males performed better on mathematics involved spatial and 
word problems. It might due to gender difference in pattern of thinking and reasoning. Females 
were concrete thinker as they were more likely to use inductive reasoning, while males think 
more abstractly and use deductive reasoning. Therefore, females would think from specific to 
general, so they would too focus and take unnecessary acts on solving complex problems and 
resulted on magnifying problem itself. Whereas males would think from general to specific, it 
aided to view problem directly and resulted in minimizing problem. 

Numerous researches believed cognitive functioning was the main reason of causing the 
difference in academic performance between males and females. Based on the research of 
Palejwala and Fine (2015), they revealed gender differences in cognitive abilities had emerged 
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in early childhood. Females performed better in time limited tasks and males better in visual 
discrimination tasks. Furthermore, gender differences of visual processing, favouring to boys, 
and processing speed, favouring to girls, was absent at the age of 2 to 3 but it emerged when 
they reached the age of 4 to 7. 

Therefore, males started to develop visual processing and females developed processing 
speed when they reached the age of 4. Thus, gender differences in visual processing and 
processing speed started turning into significant. They also declared this differences might 
contribute to gender differences in later educational outcomes and cause gender differences in 
academic performance in the future. 

Gualtieri (2010) also examined performance on some cognitive functioning between 
males and females. Result demonstrated males had better performance on tests of visual 
memory, executive function and psychomotor speed. While, females outperformed on tests of 
verbal memory, processing speed, and attention. Hence, females had better cognitive 
functioning in verbal memory, processing speed, and attention compared to males accordingly. 
In addition, female elderlies has poorer performance on the processing and psychomotor speed 
compared to female youths and male elderlies were inferior to male youths on memory in 
contrast (Gualtieri, 2010).  

Similar findings could be found in Roivainen (2011), he indicated females performed 
better in rapid naming tasks and processing speed tasks involving digits and alphabets. They 
also had superior reading and writing skills compared to males. He concluded that it might due 
to the preference of engagement in language related activities at school and home. While, males 
were reported to have better performance on tasks that required fast reaction and finger tapping 
activities. 

Markovits, Benenson, and White (2006) also highlighted that there was a gender 
differences in retention of information processing. Females processed latter information more 
rapidly, while males processed former information quicker. Hence, females had a better 
memory on recent information while males on earlier information. Furthermore, females 
responded more rapidly to items referring to dyads, while males responded to groups. There was 
no gender differences in responses on other’s perspective. Both gender responded rapidly to 
dyadic items when central character was female, while responded faster to group items when 
leading role was male. Hence, gender differences in retention of information processing existed 
in both responder’s and protagonist’s perspectives.  

In addition, Debelak, Gittler, and Arendasy (2014) also found that males performed 
better than females on mental rotation tasks in terms of correct responses and reaction time, 
while females tended to work slower and more carefully. Although researcher was not able to 
explain gender differences in processing speed of mental rotation tasks was due to gender 
differences in mental rotation ability, they were still existed in the unidimensional construct. 

Nevertheless, Weber et al. (2014) suggested gender differences in cognitive functioning 
could be reduced by improving living conditions and balancing gender-restricted educational 
opportunities. These strategies could benefit females in boosting up their cognitive functioning 
of episodic memory, eliminating gender differences in category fluency, and decreasing gender 
differences in numeracy. However, males still have a better numeric skills compared to females 
even after benefits of educational opportunities had provided to females.  

On the other hand, cognitive functioning was often discussed together with academic 
performance. Finn et al. (2014) reported cognitive skills were the significant predictor of 
academic performance especially for math. Their findings revealed academic achievement on 
math had been improved regardless the pattern of learning. Hence, it could concluded that no 
matter what learning styles students adopted, learning would eventually benefit them by 
boosting up their academic performance. 

Roebers et al. (2014) also claimed cognitive functioning of executive functioning, fine 
motor skills, and non-verbal intelligence were interrelated. They mentioned both fine motor 
skills and non-verbal intelligence were the predictors of academic performance. However, the 
executive functioning was the key predictor of later academic performance. They highlighted 
that once executive functioning had been included into prediction of early academic 
performance, others were no longer associated with later academic performance significantly. 
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Hence, executive functioning played an important role in predicting motor-cognitive 
performance.  

Furthermore, Phan (2010) declared the mastery goals and deep cognitive functioning 
also had an impact on academic performance. Students who had a better academic performance 
were associated with having deeper cognitive functioning speed and mastery goals. He claimed 
that deep cognitive functioning was influenced by self-efficacy and self-esteem. In which, the 
self-esteem had a positive effect that exerted on self-efficacy so greater self-esteem and self-
efficacy would benefit students to obtain better academic performance. For instance, females 
reported themselves with having higher self-esteem and they were having higher academic 
performance than males. Perhaps, Phan’s (2010) findings could provide an explanation on 
gender differences in academic performance. 

Similar explanation of gender difference in academic performance could be found by 
Ardila et al. (2011). They reported there were three main differences in cognitive abilities 
between males and females such as higher verbal abilities, favouring females; and, higher 
spatial abilities and arithmetical abilities, favouring males. They also believed that gender 
differences in cognitive functioning were the main reasons resulted in differences in academic 
performance as well. 

Van Kesteren et al. (2014) proposed pre-existing schemas, place that stored prior 
learned knowledge, brought advantages of facilitating learning and enhancing memory to 
individuals. Their findings declared that memory of prior knowledge was a predictor of 
academic performance. The more prior knowledge had been stored, individual would have 
better memory of prior knowledge and academic performance. While, it required a more 
speedily cognitive functioning to obtain the benefits as well (Fry & Hale, 2000).  

According to Gray et al. (2015), cognitive functioning of attention was the predictor of 
math performance. They reported that attention was an independent predictor of 1) arithmetic 
fluency, solving simple math facts; 2) arithmetic word problems; and 3) algorithmic 
computation such as adding, subtracting, multiplying or dividing whole numbers, decimals or 
factions using algorithms and arithmetic; as well as for 4) composites of arithmetic fluency and 
algorithmic computation. In which, students were required to put a lot of attention on these 
problems. Hence, their findings demonstrated that students who displayed better attention would 
have higher working memory scores in general. Furthermore, those who had higher working 
memory scores would associated with higher scores on math. Thus, it could conclude that 
attention and memory were the predictors of academic performance. 

Therefore, a lot of past researches had supported that cognitive functioning was a 
reliable predictor of academic performance. Titz and Karbach (2014) also highlighted that 
students were able to improve their cognitive functioning speed in terms of working memory 
and executive functioning by cognitive training such as reading. Moreover, it benefited more 
towards low achieving students to gain greater improvement of cognitive functioning speed than 
those high achieving students. 

Perveen (2010) mentioned that academic performance of mathematics was positively 
associated with problem-solving teaching approach. As the findings found that performance on 
math was similar for both control and treatment group, yet result of post-test showed that 
performance of math in treatment group had outscored than control group. Hence, it revealed 
that problem solving capability was associated with academic performance. The similar findings 
also had found in research of Pathak (2015). As he believed that ability of problem solving was 
strongly related to academic performance, better problem solving would beneficial to greater 
academic performance relatively. 

As a result, several past researches had supported that learning was the variable that link 
cognitive functioning speed and academic performance together. As it could improve cognitive 
functioning speed by reducing reaction time for desired slow response and eliminate undesired 
fast response in the Stroop task (Kennedy & Bugajska, 2010). Moreover, learning also could 
help in enhancing problem solving skill according to Krawec et al. (2013). They mentioned that 
students who learned a new strategy of problem solving would tend to use that strategy for 
solving another similar problem rather than different strategy compared to other students. 
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As purposive sample only required a subgroup of sample from the larger population 
(Babbie, 1990). Therefore, it allowed researcher to recruit several students who were voluntary 
to participate in current research based on the population of students in a university in Johor, 
Malaysia, to represent the overall performance. Hence, there was 20 male and 20 female 
university students were recruited in this research. Since the number of sample group had 
fulfilled the minimum sample size to run the parametric test of t-test (n=5) (de Winter, 2013), 
Pearson’s r correlation (n=10) (Hertzog, 2008), and quantitative research (n= 40) (Fox, Hunn, & 
Mathers, 2007). 

As a consequences, current study attempted to examine the difference in academic 
performance and cognitive functioning speed between male and female undergraduates and the 
relationship between academic performance and cognitive functioning speed. Hence, grouping 
or independent variable in current study was gender, which participants were categorized into 
females and males; whereas dependent variables were cognitive functioning speed and 
academic performance.  

 
Procedures 

First of all, the research ethical form was submitted to the authority for approval before 
execution of the research project. After that, the participants would be recruited in this study and 
provided with a set of consent form. It would mentioned about the important information of the 
current study such as the purpose of research and the confidentiality issues. The research would 
be continued only after the participants had put on their autograph on the consent form for 
representing they were accepted for being assessed. The participants would also be asked to 
clarify their gender in the consent form as well.  

Initially, the participants would be required to take the TMT. They would be informed 
to finish the TMT as soon as possible before the test started. The rule of could not lifting the pen 
from the paper when doing both part A and part B of the TMT would be delivered to the 
participants previously as well.  

The participants would be given the example of the part A of TMT which it was a 
shorter form for them to practice before the actual part A of TMT was given to them. Then, the 
researcher would inform the participants about the rule of connecting the numbers from the 
smallest to biggest (i.e., 1-2-3-4-5-6, etc.). After they had completed the example of part A, the 
actual part A of TMT, which the longer form, would be given to the participants subsequently. 

After they had accomplished the part A, the researcher would distribute them the part B 
of TMT. Part B was similar to part A, which it also consisted of an example, shorter form, for 
the participants to practice before the actual part B had been given to them. While, the rule of 
conducting art B of TMT had changed into drawing a line for connecting both numbers and 
letters alternating in between (i.e., 1-A-2-B-3-C, etc.).  

When an error was made while taking TMT, the researcher would inform the participant 
and they needed to return to the point where the error was made until the test was finished. The 
researcher also had to measure the time (in second) of the participants spent to conduct the 
actual, longer form, of part A and B for TMT and recorded it down for the further analysis.  

After that, the researcher would ask the participants about their CGPA and requested 
them to show an evidence for certifying their academic performance. The evidence had to be a 
photo of their result in order to ensure that the researcher managed to record it electronically. 

Once the assessment had been conducted on every participant, the researcher would 
collect all the data such as the reaction time of TMT for measuring cognitive functioning speed 
and score of CGPA for assessing academic performance for further analysing.  

 
Results of the Study 

Table 1 had demonstrated that male students (x=3.12, SD=0.45) had lower academic 
performance than female students ( =3.27, SD=0.36). The mean difference between males and 
females was 0.15, which is a small effect size (d=0.37); the 95% confidence interval for the 
estimated population mean difference is between 0.11 and 0.40. An independent t-test revealed 
that, if null hypothesis were true, such a result would be highly unlikely to have arisen 
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(t[40]=1.148; p>0.05). It was therefore concluded that there was no significant difference 
between male and female students on their academic performance. 

Based on the result showed on Table 1, female students (x=22.45, SD=5.31) performed 
superior on cognitive functioning speed in part A of TMT to male students (x=21.21, SD=5.57). 
The mean difference between males and females was 1.24, which is a small effect size (d=0.23); 
the 95% confidence interval for the estimated population mean difference is between 2.16 and 
4.63. An independent t-test revealed that, if null hypothesis were true, such a result would be 
highly unlikely to have arisen (t[40]=0.736; p>0.05). It was therefore concluded that there was 
no significant difference between male and female students on cognitive functioning speed in 
part A of TMT. 

Table 1 also reported that male students (x= 41.72, SD=19.03) had a lower performance 
on cognitive functioning speed in part B of TMT than female students (x=42.04, SD=16.01). 
The mean difference between males and females was 0.32, which is a small effect size (d=0.02); 
the 95% confidence interval for the estimated population mean difference is between 10.64 and 
11.29. An independent t-test revealed that, if null hypothesis were true, such a result would be 
highly unlikely to have arisen (t[40]=0.06; p>0.05). It was therefore concluded that there was no 
significant difference between male and female students on cognitive functioning speed in part 
B of TMT. 

 

Table 1: Independent T-test on CGPA and TMT (df=40). 

 

Variable 

          M           F 
Mean 
difference t p 

95% confidence 
interval of the 
difference 

Effect 
size  SD  SD Lower Upper 

CGPA 3.12 0.45 3.27 0.36 0.15 1.148 0.26 -0.4 0.11 0.37 

TMT           

Part A 21.21 5.57 22.45 5.31 1.24 0.736 0.47 -4.63 2.16 0.23 

Part B 41.72 19.03 42.04 16.01 0.32 -0.06 0.95 -11.29 10.64 0.02 

 
Table 2 showed the number of sample in this study was 42 and the correlation 

coefficients of the relationship between CGPA and part A of TMT was 0.02 which indicated 
that the correlation ship between these two variables was positive weakly correlated with each 
other. The significant value is 0.444 which means that the relationship between CGPA and part 
A of TMT was no significant with a value of p>0.05. The result in Table 2 also indicates that 
there was no significant relationship between CGPA and part A of TMT yet they were positive 
weakly correlated. 

 
Nonetheless, the correlation coefficients of the relationship between CGPA and part B 

of TMT was -0.18 which indicated that the correlation ship between these two variables was 
negative weakly correlated with each other. The significant value is 0.126 which means that the 
relationship between CGPA and part B of TMT was no significant with a value of p>0.05. The 
result in Table 2 also indicates that there was no significant relationship between CGPA and 
part B of TMT yet they were negative weakly correlated. 

Furthermore, Table 2 also demonstrated that the correlation coefficients of the 
relationship between part A and part B of TMT was 0.40 which indicated that the correlation 
ship between these two variables was positive moderately correlated with each other. The 
significant value is 0.004 which means that the relationship between part A and part B of TMT 
was significant with a value of p<0.05. The result in Table 2 also indicates that there was a 
significant relationship between part A and part B of TMT and they were positive moderately 
correlated. 
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Table 2: Correlation between CGPA and TMT (n=42). 

Variable CGPA 
                        TMT 
Part A Part B 

CGPA -    

TMT    

Part A 0.02 (0.444) -  

Part B -0.18 (0.126) 0.40 (0.004)** -  

**. Correlation is significant at the 0.01 level (1-tailed). 

 
Conclusion & Recommendations 
 

There were three research questions and hypotheses had been formed to study the 
research objectives: 1) investigating the gender differences in academic performance, 2) 
discovering the gender differences in cognitive functioning speed, and 3) examining whether 
there was any relationship between academic performance and cognitive functioning speed in 
the current research.  

Therefore, the research question of ‘Is there any difference in academic performance 
between male and female students?’ was drawn from the first research objective of investigating 
the differences between gender and academic performance. Nonetheless, result demonstrated 
that there was no significant difference between male and female students on their academic 
performance (t[40]=1.148, p=0.26, p>0.05) by assessing on their scores of CGPA. 

Past researches had demonstrated that the gender difference was existed in the academic 
performance (Adigun et al., 2015; Amedu, 2015; Royer et al., 1999; Voyer & Voyer, 2014). 
Yet, most of them were designed on primary or secondary school students, yet they were not 
targeted their sample group on undergraduates. Hence, the findings of those researches might 
not be suitable to discuss with the current research as the experiences and difficulties that faced 
in primary or secondary education might be differed from higher education (Kenayathulla, 
2012). 

Furthermore, every Malaysian were given the chance to choose whether or not they 
desired to continue their study after receiving at least 11 years of primary and secondary 
education from the government for free (Education system in Malaysia, 2014). During the 
primary and secondary education, they had to learn all the subjects in the schools. For instance, 
mathematics, linguistic subjects, science, and others. Hence, the gender difference was 
particularly obvious exposed during the years. Females revealed superior in learning languages 
(Vogel, 1990), while males performed better in math, science, and computer science (Vogel, 
1990; Royer et al., 1999; Adigun et al., 2015; Amedu, 2015). 

However, they also held the option to pick whether or not they wanted to do further 
study for tertiary education. Therefore, the students who were interested in pursuing their study 
would like to adhere to the courses based on their interest and ability (Proboyo & Soedarsono, 
2015). Hence, gender difference in academic performance would be less obvious respectively 
compared to primary and secondary schools students. As undergraduates would be more 
passionate in their study due to the voluntary selection. 

 
As a result, the findings of current research indicated that first hypothesis of there was 

significant difference in academic performance between male and female undergraduates was 
rejected. As the undergraduates were given an alternative on their study, so they were not being 
forced to study any subjects they were not interested or capable in. Hence, the gender difference 
was not revealed an obvious relationship in the academic performance among undergraduates. 

Whereas, the research question of ‘Is there any difference in cognitive functioning 
speed between male and female students?’ was come from the second research objective of 
discovering the differences between gender and cognitive functioning speed. Hence, result 
illustrated that there was no significant difference between male and female students on 
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cognitive functioning speed by measuring their reaction time on TMT which comprised by part 
A (t[40]=0.736, p=0.47, p>0.05) and part B (t[40]=0.06, p=0.95, p>0.05). 

Based on the review of literatures, gender difference happened in cognitive functioning 
speed (Gualtieri, 2010; Roivainen, 2011; Markovits, Benenson, & White, 2006). Yet, most of 
them only revealed gender prevalence in cognitive functioning. Females outperformed in verbal 
fluency, perceptual speed, accuracy and fine motor skills, whereas males showed advantages in 
spatial, working and mathematical abilities (Upadhayay & Guragain, 2014). Researchers mostly 
agreed with the findings of females were outperformed in the speed of information processing 
(Palejwala & Fine, 2015; Gualtieri, 2010; Roivainen, 2011), attention focused (Gualtieri, 2010), 
and verbal memory (Gualtieri, 2010). In contrast, males better in visual processing and memory 
(Palejwala & Fine, 2015; Gualtieri, 2010), spatial processing (Debelak, Gittler, & Arendasy, 
2014), psychomotor speed (Gualtieri, 2010; Roivainen, 2011), and numeric skills (Weber et al., 
2014).While, they did not focus on studying the factors of differences in cognitive functioning 
speed mainly on gender.  

Nevertheless, cognitive functioning speed was assessed by the TMT in the current 
research. As TMT was a neuropsychological assessment that able to measure about attention, 
visual search and scanning, working memory, and other fluid cognitive abilities (Salthouse, 
2011). Hence, both males and females also demonstrated advantages on conducting this 
instrument based on their prevalence in different aspects of cognitive functioning that revealed 
from past researches. 

Part A of TMT required participants to link numbers from smallest to largest (Allen & 
Haderlie, 2010). Males utilized their advantages on numeric skills (Weber et al., 2014) and 
visual processing and memory (Palejwala & Fine, 2015; Gualtieri, 2010) through searching and 
scanning instrument, and psychomotor skills (Gualtieri, 2010; Roivainen, 2011) to agilely wield 
the pen to link those numbers accordingly. While, females also utilized their advantages on 
attention (Gualtieri, 2010), to put their focus on searching the numbers while taking the test. 
Although, females were not having advantage in visual processing, their prevalence in 
processing speed (Palejwala & Fine, 2015; Gualtieri, 2010; Roivainen, 2011) allowed them to 
process the information rapidly so they could catch up males on the speed of visual scanning 
and searching to reduce the difference in reaction time of conducting part A of TMT. 

Moreover, part B of TMT required participants to connect numbers and alphabets 
alternatively from smallest to largest (Allen & Haderlie, 2010). Therefore, females utilized their 
advantage on verbal memory (Gualtieri, 2010) on recalling the subsequent alphabets more 
speedily. Therefore, gender difference in reaction time was able to be reduced more on 
conducting the part B of TMT. Hence, the difference of reaction time on part B of TMT (mean 
difference=0.32) was smaller than part A of TMT (mean difference=1.24) as it involved more 
complicated cognitive functioning that females mastered in and allowed them to catch up with 
males. 

As a consequence, the findings of the current research illustrated that the second 
hypothesis of there was significant difference in cognitive functioning speed between male and 
female undergraduates was rejected. As gender difference in reaction time on conducting TMT 
was reduced by gender prevalence on different aspects of cognitive functioning. Additionally, 
visual processing and memory had aided males to take a lot of advantages on TMT. Even 
though the result showed no significant difference in gender as females prevalence in cognitive 
functioning had helped in reducing the difference in reaction time. Yet, males had better 
performance in reaction time on conducting both part A and B of TMT based on the findings of 
the current research. 

On the other hand, the last research question of ‘Is there any relationship between 
cognitive functioning speed and academic performance?’ was designed to examine the third 
research question which to examine whether or not there was significant relationship between 
academic performance and cognitive functioning speed.  

Result shown that relationship in between was not significant on both part A (p=0.444, 
p>0.05) and part B (p=0.126, p>0.05) of TMT. Where, CGPA was positive weakly correlated to 
part A of TMT (r=0.02), while negative weakly correlated to part B of TMT (r=-0.18). Result 
also confirmed that relationship between reaction time on part A and B of TMT was 
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significantly correlated even at 0.01 level (l-tailed) based on the outcomes (p=0.004, p<0.05). 
Consequently, there was a significant correlation relationship between part A and B of TMT and 
they were positive moderately correlated to each other (r=0.40).  

Researchers had focused their objective on learning about cognitive functioning and 
academic performance previously. Based on their findings, cognitive functioning was having 
some special relationship with academic performance such as cognitive functioning was 
strongly related to learning (Finn et al., 2014; Roebers et al., 2014; van Kesteren et al., 2014) 
and problem solving (Krawec et al., 2013; Niarchou et al., 2013; Rebok et al., 2014).  

As they believed, learning enhanced and accelerated cognitive functioning speed 
through repeatedly exposed to material, whereas cognitive functioning speed was beneficial to 
problem solving through speeding up speed of processing in order to shorten down reaction 
time for solving problem. Nonetheless, learning and creative thinking were extremely essential 
in education as it was problem solving approach where required students to learn and think out 
of the box for obtaining an outstanding academic performance in school (Perveen, 2010).  

However, there were several types of cognitive functioning had influenced academic 
performance as well. For instance, executive functioning (Roebers et al., 2014; Titz & Karbach, 
2014), fine motor skills (Roebers et al., 2014), non-verbal intelligence (Roebers et al., 2014), 
mastery goal (Phan, 2010), self-esteem (Phan, 2010), verbal abilities (Ardila et al., 2011), 
spatial abilities (Ardila et al., 2011), arithmetical abilities (Ardila et al., 2011), pre-existing 
schemas (van Kesteren et al., 2014), attention (Gray et al., 2015), working memory (Titz & 
Karbach, 2014), and others. 

Furthermore, skills of study was another factor that would influence academic 
performance which consisted of time management and procrastination, concentration and 
memory, study aids and note taking, test strategies and test anxiety, organizing and processing 
information, motivation and attitude, and reading and selecting main idea (Hassanbeigi et al., 
2011). Students who mastered these skills had better academic performance as they could 
achieve higher score. Thus, the role of teacher was essentially importance as they had to 
actively mentor and encourage students to practice these skills in order to improve outstanding 
performance in academics. 

Nevertheless, academic performance was mainly measured by scores of mathematics in 
past researches. Whereas, CGPA score was assessed in the current research. Hence, it should be 
a difference in measurement of academic performance as past researches only measured about 
one subject whereas the current research was assessed about the average score of overall 
performance throughout all the semesters (Jayanthi et al., 2014). 

As a result, findings of the current research indicated that the third hypothesis of there 
was significant relationship between cognitive functioning speed and academic performance 
among Malaysian undergraduates was rejected. As academic performance was not only related 
to cognitive functioning speed, there were other cognitive functioning were also having the 
influences on academic performance. Hence, result demonstrated that CGPA and part A of 
TMT were positive weak correlated (r=0.02). While, CGPA and part B of TMT were negative 
weakly correlated (r=-0.18). 

Thus, the outcomes of this research were not confirmed to the hypotheses drawn from 
review of literatures which all three hypotheses were being rejected. They indicated there were 
no significant differences between 1) gender and academic performance, 2) gender and 
cognitive functioning speed, and 3) there was no significant relationship between academic 
performances and cognitive functioning speed.  

Consequently, current research was dedicated to Malaysia education system. Findings 
indicated there were no significant differences in academic performance and cognitive 
functioning speed between male and female undergraduates. So, teachers should alter their 
stereotyped belief against gender as they should treat both male and female students with equal 
attitude and attention paying while delivering lessons for reducing sexism in society.  

Furthermore, findings also contributed to Malaysia educational objectives. It revealed 
that despite the academic performance was not significantly correlated to cognitive functioning 
speed, it related to many different aspects of cognitive functioning such as speed of problem 
solving (Krawec et al., 2013; Niarchou et al., 2013; Rebok et al., 2014) and learning (Finn et al., 
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2014; Roebers et al., 2014; van Kesteren et al., 2014). Hence, students who have superior 
cognitive functioning speed would be able to learn a new information more speedily and have 
an outstanding problem solving skills theoretically. Thus, syllabus of teaching should emphasize 
on cognitive functioning of students as it could improve learning and facilitate students in better 
academic performance.  

However, there were some limitation in current study. First of all, the researcher issue 
in the research. The current research was not only involved one person in conducting the 
research, as the main researcher requested his friends to help in running the research together. 
Hence, it brought in a methodology error which some of the friends was not trained properly in 
conducting the research (Cohen, Swerdlik, & Sturman, 2013). Thus, they might not able to 
deliver the message clearly to the participants and it could result in the participants were not 
understand instrument clearly. Therefore, participants would make mistake on performing tests 
and the reliability of research would also be affected.  

Second, environment of conducting research was one of the limitation in current 
research. Most of the participants did the research together with their friends at the same time. 
Hence, their performance was influenced by peers of giving hinds of test such as telling the 
sequences of following numbers or alphabets directly. Therefore, it had affected the result and 
reliability of the research precisely (Cohen, Swerdlik, & Sturman, 2013). 

Furthermore, history of doing the test would also be limitation as well. For instance, 
psychology students might be having the experience on performing tests as they learnt about the 
instrument in class before. While, the current research did not target samples on certain course, 
thus they were selected from different programs such as psychology, business, interior design, 
multimedia design, fashion design, and others. Therefore, it would affect the validity and 
reliability of research (Hoffman & Hoffman, 1994). 

In addition, most of the reviews of literature studies that conscripted in current research 
were not been studied and conducted in Malaysia context due to the limited past studies done. 
Although there were some literature reviews were conducted in Malaysia, they were also not in 
university context. Thus, the difference of nations or level of education might always result in 
cultural background differences (Shiraev & Levy, 2014). Hence, reliability of findings also 
would be affected due to cultural differences of studies.  

Lastly, time of collecting data was not consistence as sometime the researchers would 
ask participants to take the research while they were in a rush. Hence, participants might not pay 
full attention and concentration on performing tests. As a consequence, it would affect 
reliability and result of the research. Therefore, it became another limitation for the study due to 
the researchers did not well control the time of collecting data. 

In order to improve the quality of future study, there were some recommendations 
provided. First of all, sample group should be expanded and recruited from larger research areas. 
Therefore, findings could be precisely generalized to population. Furthermore, future research 
also could add more variables. Perhaps, a better explanation about relationship between 
academic performance and cognitive functioning speed could be obtained.  

Future researcher also could narrow down measurement of academic performance as 
CGPA represented overall performance throughout all the semesters that have studied, it might 
not precise in studying detail of academic performance. Therefore, future research could assess 
gender difference in academic performance by specified subjects such as mathematics and 
linguistic subjects in order to obtain a better description of relationship between gender and 
academic performance. 

Moreover, future researchers should employ only one researcher to conduct the whole 
research alone by himself. Hence, they could acquire a more reliable findings as it could reduce 
a lot of possible risk factors to happen. Lastly, future researchers should also have a great time 
management skills, so they managed to conduct an influential and expressive research 
efficiently. 
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