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Abstract. The aim of this study was to examine the influence of demographic factors on cognitive ability 
(memory and attention) among hearing-impaired students. Data from 163 hearing-impaired students were 
collected using simple random sampling at five polytechnics in Malaysia. The Cambridge 
Neuropsychological Test Automated Battery (CANTAB) software were utilised to examine cognitive 
ability (memory and attention). Demographic factors consist of gender, hearing aid usage and parents’ 
hearing status. The results revealed that attention and memory differed according to hearing aid usage and 
parent’s status of hearing. No significant differences were found for memory and attention according to 
hearing-impaired gender. The findings of this study will enable the education authority to direct these 
special students in a way that best suits the institution and students goals. 

1 Introduction  
Hearing-impaired can be related to impediment to 

access an information in educational experiences. The 
perception of hearing-impaired students as concrete, 
literal thinkers has now been replaced by a better 
understanding of the interactions of language and 
intellectual development in hearing-impaired students. 
Hearing-impaired was linked with significant delays in 
spoken language [1]. The language development seems 
to be specifically influence learning process which is 
linked to general cognitive process of association, 
attention and memory. However, it was identify that 
the absence of auditory stimulation and language delay 
appear to affect neurocognitive domains, such as 
memory, attention, auditory and inhibition [1]. 

According to Myklebust, individuals with hearing 
impairment were cognitively different and interpreted 
as having limited memory capacities and language-
related cognitive deficits. In mainstream programs with 
hearing-impaired students in segregated (residential or 
separate) programs often assumed that all other things 
are equal. But all other things are seldom equal when it 
comes to hearing-impaired. Most investigations of this 
issue have not taken into account the intellectual 
abilities, language fluencies, or social skills of hearing-
impaired students. Such findings should not be taken to 
imply that hearing-impaired students will always have 
learning difficulties. Instead, they should be seen as 
emphasizing the need for a more complete 
understanding of hearing-impaired students' cognitive 
ability such as attention and memory if we are to foster 
educational success [2].  

Individuals with Disabilities Education Act suggest 
the assessment of cognitive abilities is essential for 

differential diagnosis in educational settings such as 
identifying eligibility for special education programs in 
large part on the basis of cognitive abilities [3]. 

Based on the literature, memory and attention of 
hearing-impaired students were influenced by 
demographic factors. Apparently, the hearing-impaired 
cognitive ability can influence various aspects of life in 
some individuals, their families and society. Research 
focusing on specific aspects of cognitive aspect, such 
as memory and attention and influence of demographic 
factors have yielded contradictory results specifically 
among hearing-impaired in Malaysia. Therefore, 
accomplishing this study expands the knowledge of 
memory and attention (cognitive ability) as well as 
hearing disabilities and special education study in 
Malaysia.  

In this study, cognitive ability was defined based on 
Horn and Noll, describe cognitive ability as intellectual 
human ability to accomplish and manage something 
complex through mental analysis [4]. The attention and 
memory are the components of cognitive ability. 
Throughout this paper, the term attention refers to how 
well students can focus when faced with internal 
distractions such as mind wandering and boredom; 
while students' cognitive ability in memory refers to 
how well students utilized their memory when faced 
with external distractions. Hearing-impaired mentioned 
to people with limited hearing and deafness stated to 
the audiological condition of not hearing [5]. 
According to World Health Organization [WHO], 
hearing Impairment is defined as an absolute or partial 
loss of the capacity to hear out of one or two ears. The 
degree of impairment can be mild, moderate, severe or 
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profound [6]. Whereas, a hearing aid is a device that 
amplifies and customizes incoming sound signals to 
meet specific requirements of each hearing impaired. 

Studies done found no significant gender difference 
in general intelligence [7-9]. Moreover, reports of male 
and females not differ in reaction time [10]. There are, 
however males better cognitive ability performance 
[11]. 

There also appears to be a gender difference in 
episodic memory with females performing better in 
most tasks, although this area has not been the subject 
of meta-analysis. The finding on the recall test is 
consistent with previous research showing better 
female performance on long term memory tasks [12]. 

Hearing-impaired people, in contrast, have been 
said to rely heavily on visual-spatial short-term 
memory codes [2]. The most frequently cited support 
for the notion that hearing-impaired individuals tend to 
use visual short-term memory codes comes from a 
series of studies conducted by Parasnis reports that 
there were no gender differences in cognitive ability of 
hearing-impaired people [13].   

The origins of these cognitive gender differences 
are still not fully understood [9]. Although there is no 
doubt that sex hormones and sexual brain dimorphisms 
contribute to sex differences in specific cognitive 
abilities, it is also clear that social priming, and 
especially gender stereotypes can significantly affect 
male’s and female's cognitive performance [14-15]. In 
fact, gender stereotypes might be a central variable in 
environmental influences on sex differences in 
intelligence [9].  

Gatehouse show a significant interactions between 
hearing impairment and cognitive ability, and the 
extent to which, when tested unaided, listeners can 
derive and gain advantage from temporal structure 
[18]. This is similar with Mulrow study who found 
changes in cognitive aspect among aided hearing-
impaired [16]. 

According to Marschark, hearing-impaired who’s 
born into a family with hearing-impaired members, for 
example, is often exposed to sign language early in 
life, and hearing-impairment is not viewed as 
negatively as it might be in a family with no such 
history [17]. 

Studies show that hearing-impaired born in 
hearing-impaired families and growing up in an 
environment where the conversation is naturally 
dependent on visual have an advantage compared to 
those who raised by normal hearing parents [18]. 
Accordingly, hearing-impaired students of hearing-
impaired parents may be able to attain higher levels of 
cognitive activities.  

One might expect that hearing-impaired of hearing-
impaired parents would perform comparably to hearing 
peers on most cognitive tasks, but these expectations 
are not met with any consistencies. More research is 
needed with larger numbers of students before 
conclusive findings can be obtained. The lack of any 
causal link between language delays and cognitive 
abilities in hearing-impaired indicate that there are 

undiscovered factors that influence evaluations of 
cognitive development in hearing-impaired students. 

2 Methods  
2.1 Research Design 
 
The study followed a prospective cross-sectional 
design for examine the influence of demographic 
factors on memory and attention who are hearing-
impaired students. The main reason for choosing a 
quantitative method for the cross-sectional 
correlational survey design was due to the required 
degree of generalization of results. The rationale for 
this research stems from the fact that the design allows 
researchers to examine various variables.  
 
 
2.2 Participants 
 
Participants for this study involved the students with 
hearing-impaired from five polytechnics in Malaysia. 
The participating students were identified as students 
with hearing disabilities by their polytechnic and are 
currently receiving special education services at their 
polytechnic. The participants consisted of both male 
and female students. For this study, researcher select 
the participants through simple random sampling 
technique. A random size of 163 participants was taken 
based on Krejcie and Morgan table [19], from a 
population size of 198.  
 
 
2.3 Instrument 
 
The cognitive ability (memory and attention) was 
assessed by the cognitive test battery. The software 
program called Cambridge Neuropsychological Test 
Automated Battery (CANTAB) [20], which provide an 
effective method of cognitive ability assessment, was 
utilised to test the cognitive ability of hearing-impaired 
students at Malaysian Polytechnics. CANTAB has 
been specifically designed for assessing the cognitive 
abilities from animals to humans. Application of test 
batteries, including diagnosis, cognitive development 
and occupational work is a “law" that was highlighted 
by CANTAB. The CANTAB is a computed nonverbal 
battery of visually presented neuropsychological tests. 
The test were administered on a touch-sensitive 
computer screen and were completed by the 
participants. 

 
2.4 Data Analysis 
 
The Statistical Package for the Social Sciences (SPSS) 
version 21 was performed to analyse the data. The 
independent t-test was conducted to investigate the 
differences in mean between (attention and memory) 
cognitive ability and demographic factors. 
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3 Results and Discussion  
3.1 Differences of attention and memory based 
on gender  
 
The result showed that there were no significant 
differences of memory with [t= .94, p> .05] and 

attention [t= .34, p> .05] between both gender. 
Referring to table 1, there were no significant 
differences of attention and memory mean between 
male and female hearing-impaired. 

 

 
Table 1: Attention and memory between gender 

 

Cognitive 
ability Gender N Mean SD t 

Attention 
Male 79 3.78 1.09 .94 

  Female 84 3.94 1.00 

Memory 
Male 79 3.22 1.11 .34 

  Female 84 3.15 1.12 
 
As can be seen, male and female hearing-impaired 

in polytechnics appeared to demonstrate attention and 
memory irrespective of the gender status. This 
discovery supports studies that found that no 
significance gender differences in cognitive ability [7-
8] and attention [10]. Nevertheless, the current findings 
in contrast with Wai and Lincoln,which found males 
tend to have higher cognitive ability [21].  

 
 

 
3.2 Differences of attention and memory based 
on hearing aid usage 
 
As demonstrated in table 2, there were significant 
differences of memory with [t= 4.76, p< .05] and 
attention [t=5.02, p< .05] between hearing aid usage. 
Results indicating that there were significant 
differences of attention and memory between hearing 
aid usages of respondents. 
 

Table 2: Attention and memory between hearing aid usage 
 

Cognitive ability Hearing aid 
usage N Mean SD t 

Attention 
Yes 60 4.24 1.55 4.76* 

 No 103 3.23 0.79 

Memory Yes 60 3.67 1.55 5.02* 
 No 103 2.54 1.27 

Notes: *p< .05 
 
With reference to the table, it appears that memory 

and attention of hearing-impaired in polytechnics 
differed based on hearing aid usage. The result is 
supported by Gatehouse, who found that cognitive 
ability of aid and unaided hearing-impaired differed 
[22]. In this study, the significant difference achieved 
by students may be due to the ability of hearing-
impaired with hearing aid to speak, hear and 
communicate better than unaided hearing-impaired. 
Thus, it will contribute to enhance their attention and 
memory during the learning process. According to 
Zand and Pierce, hearing aids provide sustained 
benefits for individuals with hearing impairment [23]. 

 
3.3 Differences of attention and memory based on 
parents’ hearing status  
 
The findings showed that there were significant 
difference of memory with [t= 4.07, p< .05] and 
attention [t=3.99, p< .05] between parent’s hearing 
status. The outcome in table 1 revealed that there were 
significant differences of attention and memory 
between normal hearing parent and hearing-impaired 
parent. 
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Table 3: Attention and memory between parent’s hearing status 

Cognitive 
ability 

Parents’ hearing 
status N Mean SD t 

Attention 
Normal 123 3.39 1.22 4.07* 

  Hearing 
impaired 40 4.26 1.03 

Memory 
Normal 123 2.67 1.45 3.99* 

  Hearing 
impaired 40 3.70 1.34 

Notes: *p< .05 
 
The results showed that parents’ hearing status 

based on attention and memory differed between 
normal hearing parent and hearing-impaired parent. As 
reported by Tyrose, parent hearing status are associated 
with the cognitive ability. In this study, it can be 
assumed that the cognitive ability are heightened by 
communication style of hearing-impaired parent such 
as using sign language, hand and body movement 
which involve visual movement and memory coding 
[24]. According to Marschark, sign language contribute 
to cognitive development and visual imagery [2]. 

4 Conclusion 
In conclusion, attention and memory differed 
according to hearing aid usage and parent’s status of 
hearing. The study also found that no significant 
differences for memory and attention according to 
hearing-impaired gender. Thus, a few suggestions are 
recommended to increase the memory and attention of 
hearing-impaired students. The ability to profit from 
both formal and informal instruction at education 
system requires that students have skills in areas such 
as attention, memorizing and have a positive attitude 
toward learning. More educators are needed to serve as 
role models and to be fluent communicators with 
students who are hearing-impaired. It can match 
accessible teaching strategies and materials to the 
needs of hearing-impaired learners in order to provide 
them with fair and appropriate education. The exposure 
to normal hearing peers and educators to sign language 
skills program may leads to a supportive environment 
and may influence attention and memory of hearing-
impaired students. Relevant education authorities 
should take necessary steps in improving the hearing 
impaired students’ attention and memory (cognitive 
ability). 
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