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Abstract: An important social issue, in developing countries like Malaysia, is the digital divide i.e., 
unequal opportunities to access Information and Communication Technology (ICT) facilities in urban 
and rural areas. Several internet penetration indicators show that Malaysia has succeeded in bridging 
this digital divide, but more effort is needed, especially in raising economic and educational statuses in 
rural areas. Little research has been conducted on the ICT skill levels of students in rural areas. This 
paper aims to examine whether ICT skills contribute to narrowing the digital divide between rural and 
urban areas, by looking at a case study in the rural area of Kundang Ulu. This study employs a 
questionnaire survey to generate data concerning respondent’s background, ICT usage, and ICT skills. 
Data from 585 students in Sekolah Menengah Kebangsaan Tengku Temenggung Ahmad (SMKTTA) 
was gathered. The results show a small percentage of computer ownership, low usage of ICT, and 
weak to moderate levels of fundamental and basic ICT skills among students in the area. These 
findings emphasise that the digital gap is a persistent issue in Kundang Ulu. This paper seeks to help 
policy makers and authorities in identifying strategies and policies to bridge the digital divide. 
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INTRODUCTION 

 
The gap between underdeveloped countries and developed countries, and also between rural and urban 

areas at a local level, is widening (with no signs of narrowing). Digital divide can be divided into geographical, 
education, income, gender, age, and language gaps. While Malaysia continues to close this digital divide, other 
regions are achieving a greater progress. 

Digital divide is one of the first concepts to be considered when addressing social impact caused by 
Information and Communications Technology (ICT), in order to eradicate poverty; as outlined by the United 
Nation’s Millennium Development Goals (MDGs). It has been seen that technology creates differences in 
opportunities to developing people, and thus closes the gap between people with access to technology and those 
without. Such conditions exist worldwide, even in industrial countries. Crisis brought about by the digital divide 
shows that the rich are getting richer, imbalance in the formation of nation of and loss of business. 

One initiative taken by the Government of Malaysia to bridge the digital divide was the implementation of 
Telecentres (TC) in 1998. Nearly 2,500 TCs were located in rural and suburban areas throughout the country. 
Many areas were connected through an initiative known as Kampung Wi-Fi (or village without wires), using 
internet services via broadband and wireless technologies. This was part of the National Broadband Initiative 
(NBI), which was launched by the Prime Minister in 2010 to drastically increase the household broadband 
penetration rate to 50% by the end of 2010. The Government was committed to increase penetration to 75% by 
2015, by implementing more TC and Wi-Fi villages in rural areas.  

Digital divide is a term introduced by former U.S. President Bill Clinton in 1994. It was used to tell the 
difference between people with the fastest internet service and those who do not. Since then, many other terms 
have been introduced. Krueger (2003) uses the term to characterize the gap between those who use or have 
access to telecommunications technologies (i.e., telephones, computers, and internet) and those who do not. This 
is usually regarded as a socio-economic phenomenon that puts technology outside the reach of people who 
cannot afford to buy a computer. The Organization for Economic Cooperation Development (OECD) defines 
digital divide as the gap between individuals, households, businesses, and geographic areas, with reference to 
the opportunities of ICT access and use of the Internet for a wide range of activities. Lai (2008) suggest four 
categories of barriers in accessing digital facilities or ICT services: mental access, material access, skill access 
and use access. Mental access describes the lack of experience of the existing digital base due to a lack of 
interest and unattractive new technologies. The second barrier explains the lack of access due to shortage of 
access equipment and services, such as computer hardware and networking. Skill access concerns with the 
scarcity of digital skills, as a result of lack of education, training, or social support and unfriendly technology. 
The final barrier describes the lack of opportunities that undermine the use of facility. 

Even though the countries broadband penetration growth rate increased dramatically in a short period of 2 
years (i.e., from 24.8% in 2009 to 55.6% in 2011), the actual use and benefits obtained by rural communities is 
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unknown. This raises the question of, to what extent do these initiatives meet the aspirations of bridging the 
countries digital gap in terms of statistics, as broadband penetration increased dramatically over the past 2 years, 
but the real increase in the use of ICT by the population of Malaysia is still moderate. This highlights the 
problem that the digital divide will be in an even worse situation if not handled properly in schools. Hence, the 
governments plan to introduce a new approach called the National Key Result Areas (NKRA), to ensure that 
accountability elements exist amongst members of the administration and the public. Through this approach, the 
administration officers are expected to follow and implement the initiative, planning and direction of national 
development while the society be able to monitor and evaluate its performance. A total of six NKRAs have been 
identified, each with Key Performance Indicators (KPI) that will help streamline procedures, and optimize 
resources and energy, to achieve targets in a timely manner. NKRA focus areas include agenda to reduce crime 
rates, combat corruption, broaden access to high quality and affordable education, increase the living standards 
of low income families, strengthen infrastructures in rural and remote areas, and improve public transport in the 
medium-term planning.  

Typically, digital divide does not involve technological issues only, such as usability, capacity and 
availability of digital technologies including the high cost of ICT but also related to socio-economic issues (Van 
Dijk and Hacker, 2003). All of these issues (i.e., technical and non-technical) have direct implications on the 
level of ICT literacy and consequently wider digital gap. Casey and Bruce (2010) define ICT literacy as the 
ability to understand and use information in multiple formats from a wide range of sources, when it is presented 
by computers. ICT literacy refers to the ability to use ICT and the internet, also known as ‘Digital Literacy’. 
Digital Literacy is fast becoming a prerequisite for creativity, innovation, and entrepreneurship; and without it, 
citizens can neither participate fully in society nor acquire the skills and knowledge necessary to live in the 21st 
century. Furthermore, as Malaysia faces globalisation, the “Digital Age” is deemed to be of vitally important. 
With the development of the Multimedia Super Corridor (MSC), the importance of ICT literacy has become 
wider. Most developing countries follow the steps of developed countries that give priority to increasing skills in 
Information and Communications Technology (ICT). ICT literacy becomes a necessary educational goals as 
they contribute to the achievement of learning outcome (Kuhlemeier and Hemker, 2007). Hence, students 
(especially in secondary schools) are encouraged to use computers, internet, and e-mail to finish their 
homework, complete individual or group projects, prepare and make presentations, and communicate through 
cooperative learning with classmates.  

The application of ICT in schools have transformed the method of teaching and learning (Kaffash et al., 
2010). Generally, children learn quickly how to use the facility and develop their ICT skills, especially with 
computers. With the ownership of computers at home, the educational achievement of children could be 
improved dramatically. Unfortunately, some students seems to be lag behind in ICT literacy, because they do 
not have as much access to computers as their friends, due to unavailability of computers at home, limited basic 
infrastructure in the area such as electricity or telephone line shortages. Students with little ICT skills appear to 
be at a competitive disadvantage. ICT access and use is greatly influenced by level of education, income, age, 
and gender (Hindman, 2000; Malecki, 2003). Aslanidou and Menexes (2008) observe that the amount of time 
young people aged between 12 - 18 years old in Greece spend on internet at home was low and insufficient for 
learning purposes. Internet plays an important role as a social and economic stratification indicator. This gauge 
suggests that students who access internet either come from a well-educated background, enjoy good socio-
economic status or live in urban or sub-urban areas. On the other hand, students who don’t access internet either 
come from a less-educated family, do not own computers, live in rural areas or have weak ICT skills. Bovee et 
al. (2007) conducted a study on the attitude of computer use among secondary school students in South Africa, 
involving middle and upper schools with access to a computer. Experience of computer usage was low in the 
town’s schools, which therefore affected attitudes towards computer use. Meanwhile, a study by Goldfarb and 
Prince, (2008) showed that internet use was influenced by various factors, such as high income and education, 
but those who went online to waste time, were mainly from lower incomes or were less educated. These 
findings invite debates whether rural students lack of ICT training has lead them wasting time trying to obtain 
scientific information that does not exist. This phenomenon (called cyber addiction) may invite other social 
problems. The analysis concluded that literary quality and an adequate infrastructure, enables education as a tool 
to increase computer literacy through widespread access to computers, alongside the digital divide, and thus 
increases quality of life. ICT, which primarily involves computers, is a tool used for the transformation and 
integration of students into the school system, and to prepare them to enter into an era of information. However, 
the advantages of ICT to produce knowledge cannot be enjoyed if the issues related to low computer literacy 
rates, inequality, distribution of ICT, lack of relevant content, and the application of technology to meet the 
needs of students and lack of infrastructure support exist (Mfum-Mensah, 2003). 

The Malaysian goverment has initiated various efforts and succeeded in promoting ICT. For example, a 
target of 50% broadband penetration of households throughout Malaysia, by the year 2010, has been achieved 
(Yatim, 2010).  However, for rural areas, more effort should be given to bridge the digital divide. One of the 
reasons for this is due to inequality between urban and sub-urban area’s ICT penetration (Salman, 2011). The 
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rapid development of technology, referring to ICT itself, leads to a wider gap in this discrepancy. Other issues 
may relate to the problems directly or indirectly, such as differences in economic and educational statuses and 
policy related to bridging the digital divide.  One method of bridging the digital divide between rural and urban 
areas is the provision of ICT skills (Fong, 2009; Hindman, 2000). Previous studies on bridging digital divide in 
Malaysia have not emphasised the ICT skill levels of students in rural areas. In line with that, this paper aims to 
examine whether ICT skills contribute to narrowing the digital divide between rural and urban areas, by looking 
at a case study in the rural area of Kundang Ulu. The above problem statements could be solved by identify the 
background of students in rural areas regarding ICT usage, examine the level of fundamental and basic ICT 
skills among students in rural areas and identify the level of ICT cognitive capabilities among students in rural 
areas 

 
MATERIALS AND METHODS 

 
This study is quantitative in nature. A survey method was adopted and a questionnaire was employed to 

collect data. This study seeks to investigate Information and Communication Technology (ICT) literacy levels 
among the students of Kundang Ulu. Kundang Ulu represents a rural area and it is situated in Johore (a state in 
southern part of peninsular Malaysia). The “target” population consisted of students aged 13–19 years old in that 
area. This age group was selected because it is comprised of a generation where ICT is highly consumed. The 
survey was conducted to collect information from as many students as possible, from one of the biggest schools 
in the area i.e., Tengku Temenggong Ahmad Secondary School (SMKTTA). The total number of students in 
this school is 600. The stratified group from the population is represented by the lower and upper secondary. 

A structured questionnaire was used to gather data on students’ ICT skills. The items in the questionnaire 
were adapted from Hindi et al. (2002) and Abdul Razaq et al. (2009). The questionnaire was comprised of 30 
multi-item close-ended questions (with rank order answers); 17 close-ended questions (with binary-choice 
answers); and seven open questions, such as “give me the full name of this domain abbreviation: .com.”  

The close-ended questions were split into four general sections concerning student’s backgrounds and ICT 
skills. In Part A, the students were asked to provide demographic data. Nine demography items were used, such 
as students’ gender, level, and stream, information about their computer usage and experience, and their sources 
of ICT knowledge. The other parts consisted of: (B) hardware and software ICT skills (C) Attitude towards ICT, 
and (D) internet knowledge. The instrument showed high internal reliability, with a calculated scale of 0.94. The 
reliability for each part was also high, at α = 0.930, 0.928, and 0.829, respectively.  Data was gathered during a 
case study of ICT literacy enhancement programme, carried out by Universiti Kebangsaan Malaysia (UKM). 
Two researchers participated in the programme. The study was carried out between 2009 and 2010. The 
functionality of the questionnaire used was tested during a computer hardware workshop in 2009. Twenty 
participants contributed during this stage.  

The questionnaires were distributed during the workshop, and the validity and reliability of the pilot 
questionnaire did not reveal any serious defects. Minor corrections to the wording of some questions were made 
following the feedback from this trial. The final form of the questionnaire was handed by one of the researchers 
to the headmaster of SMKTTA. The headmaster forwarded the questionnaire to each class teacher.  The teacher 
distributed the questionnaire in each class and collected the responses immediately. Completion of the 
questionnaire took approximately 5 to 10 minutes. A total of 585 completed questionnaires were collected by 
one of the researchers.  

 
RESULTS AND DISCUSSIONS 

 
Data was analysed using SPSS Version 18.0 to produce descriptive statistical indices to present the data. 

Demographic data is presented in Tables 1, 2, and 3. Student’s ICT knowledge and skills were categorized into 
three groups, namely weak (very weak and weak combination), moderate, and skilful (a combination of skilful 
and very skilful). Eight items were categorized under ICT knowledge and skills for ICT cognitive capabilities; 
students were categorized as shown. Nine items were identified as reflecting ICT cognitive capabilities. Tables 4 
and 5 illustrate ICT knowledge and skills, and student’s cognitive capabilities, respectively. The total sample in 
this survey was 585 participants. Participants' gender divide was almost equal, at 43% males and 57% females. 
Regarding student’s education levels, 60.7% of the participants came from lower secondary levels of Form One, 
Two, and Three. The remaining 39.3% represented secondary levels of Form Four, Five, and Six. Among the 
secondary level students, 54.3% were pursuing a Pure Science stream, and the remainder were taking Religion, 
Commerce, or Literacy. 

Data showed that 79.8% of the participants did not own a computer. Their experience of using computers 
showed that the majority of participants (54.4%) had less than one years’ experience, 26% had 1 to 4 years’ 
experience, 14.7% had 5 to 10 years’ experience, and 5% had never used a computer. Regarding their skills in 
using computers, the majority (51.3%) said that they were less skilful, 43.3% skilful, 3.1% very skilful, and 
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2.4% were unskilled. In terms of computer usage per week, 72.5% of the students spent less than one hour, 
20.2% spent around three to five hours, 3.9% spent five to seven hours, and 3.4% spent more than seven hours. 
Students obtained their ICT knowledge from various sources. These included learning from friends (57.4%), 
learning on their own (52.5%), courses organised by the school (15.2%), media including television and radio, 
courses organised by UKM (3.1%), and courses organised by other parties (2.1%). 

 
Table 1: Demographic profile 

Factor Category    
Gender Male (43.1%) Female (56.9%) 

 
  

Level Lower Secondary (60.7%)     Upper Secondary(39.3%) 
 

 

Stream Pure Science (54.34%) Religious study (21.92%) Commerce (12.33%) Arts (11.42%) 
    

 
Table 2: Computer owned and usage 

Factor Category    
Own computer 20.2%) No  (79.8%)   
Experience using   computer Less than 1 year (54.4%) 1-4 year (s) (26%) 5-10 years (14.7%) None 

(5%) 
Ability using computer Very skillful 

(3.1%) 
skillful(43.2%) Not skillful 

(51.3%) 
None  (2.4%) 

Computer usage in a week Less than 1 hour 
(72.5%) 

3-5 hours (20.2%) 5-7 hours 
(3.9%) 

over 7 hours 
(3.4%) 
 

 
Table 3: Sources of computer skills 
Factor Percentages 
Learning from friends 57.4% 
Self learning  52.5% 
Leraning from courses in schools 15.2% 
Learning from media 7.5% 
Learning from UKM courses 3.1% 
Learning from other courses 2.1% 

 
Table 4 presents the basic ICT knowledge and skills of participants, particularly on hardware and software. 

Identified items are categorized according to the participant’s capacity, as low, medium, and advanced. Table 4 
shows that software students were still weak with 42.9% using Word, Excel at 56.7%, 45.6% Power point, Flash 
65.8%, 69.6% Antivirus, and Photoshop at 72.3%. However, the ability to identify computer hardware, such as 
CPUs, keyboards, screens, and mouse, was 37.9% (weak), 31.5% (medium), and 30.6% (skilled), respectively. 
Meanwhile, the function of computer hardware, such as RAM, Hard Disks, Network cards, Modems, and Hub, 
showed 54.6% (poor), 34.5% (moderate), and 11% (advanced). 

 
Table 4: ICT knowledge and skills 

Item  Weak 
 (%) 

Moderate  
(%) 

Skillful  
(%) 

Word  42.9 32.0 25.1 
Excel 56.7 32.5 10.7 
Power point 45.6 36.8 17.6 
Flash  65.8 27.5 6.6 
Photoshop 69.6 23.2 7.2 
Antivirus 72.3 19.7 8.0 
Hardware 38.0 31.5 30.5 
Function of    hardware  54.5 34.5 11.0 

 
Table 5: ICT cognitive capabilities 

Item  Weak 
 (%) 

Moderate  
(%) 

Skillful  
(%) 

Chat  54.2 28.4 17.4 
Email 60.7 28.2 11.1 
Social Network 53.3 26.8 19.9 
Getting information 
 
 

34.7 29.4 35.7 

Entertainment 35.6 31.1 33.3 
File transfer 30.6 35.0 34.4 
       Diligently seek   help 25.6 27.9 46.5 
Incurious 24.6 28.6 46.8 
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Table 5 shows the results of students' ICT cognitive capabilities. Based on Table 5, communication 
applications, such as chat, email, and social networking, had more than 50% at the poor level, representing 
54.2%, 60.7%, and 53.3%, respectively. The study also showed results for ‘getting information’ (weak 34.7%, 
moderate 29.4%, and skilful 35.7%), ‘entertainment’ (35.6% weak, moderate 31.1%, and skilful 33.3%), and 
‘file transfer’ (weak 30.6%, moderate 35.0%, and skilful 34.4%). Table 5 shows that rural students have higher 
cognitive abilities in terms of asking for help (46.5%) and wanting to know (46.8%), with respect to ICT 
applications.  

Many important findings, regarding ICT literacy and the digital divide, are shown from these results. The 
ICT background of students in rural areas is a concern. The results show that only 20% of the surveyed students 
owned a computer. The majority (72.5%) used ICT less than one hour a week. They gained ICT knowledge 
mainly from learning through friends and learning on their own. Only 3% of the students attended courses 
organised by UKM. These figures describe the availability and frequency of computer access and sources of 
ICT skills. The surveyed students reported very small chances and opportunity to access ICT in their area. The 
second issue of this study is that of the level of fundamental and basic ICT skills among students in rural areas. 
The results indicate that the majority of the surveyed students fell into very weak, weak, or moderate levels in 
this issue. The items covered the concepts of ICT; computers; word processing; spreadsheets; databases; 
presentations; information; and communications. This indicates unsatisfactory exposure to fundamental and 
basic ICT skills that equip students before entering the job market and pursuing further studies. The third issue 
in this study addresses the ICT cognitive capabilities of students in rural areas. This includes generic 
understanding and capabilities to use ICT. The majority of the surveyed students reported that their skills were 
weak or moderate in this category. These capabilities involve basic operations and concepts; social, ethical and 
human issues; productivity tools; communication tools; research tools; and problem-solving and decision 
making tools.  

The surveyed students depend on their peers, as well as themselves, to learn the skills and technologies. 
Only 3% of the students attended courses organised by UKM. Courses were organised by the university as part 
of an intervention programme to enhance ICT literacy among the teachers, administrators, and students of 
SMKTTA, Kundang Ulu. Even though it appears that only a small impact was gained from the programme (i.e., 
only 3% of students benefited from the organised course), the programme was targeting at school teachers and 
administrators. The aim was to develop a sustainable project in which teachers and administrators might share 
and distribute the skills gained to a larger group; especially students, in long run. This initiative, played by a 
higher learning institution like UKM, is one of the strategies to be adopted in Malaysia to overcome the 
obstacles of the digital divide (Zaiton and Crump, 2005).  

The low use of ICT in this area, as reported by these students, is not necessarily associated with 
geographical location. Kundang Ulu is one case of a rural area in Malaysia that has its own social and 
economical background. Social and economical factors, such as income, age, and education, are more closely 
associated with the access and use of ICT than this geographical factor (Hindman, 2000; Malecki, 2003). 
Korupp and Szydlik (2005) suggest that students and young adults have a potential to bridge the digital divide. 
They found that sharing a household with teenagers and young adults is a good predictor of whether people use 
computers or the internet for their own purpose. Given that income is not solely a determinant factor parents 
may invest in a computer as a sense of responsibility to increase computer proficiency for their children. 
Likewise, teenagers possibly insist that their parents invest in computers, to create an innovative friendly 
atmosphere at home. It appears that social factors are more important than economic factors, to secure computer 
and internet access.  

The students in this area were not furnished sufficiently with fundamental and basic ICT skills. 
Furthermore, their ICT cognitive capabilities were generally low to moderate. ICT skills are necessary 
prerequisites for information literacy and life-long learning.  

So far, the government has organised various activities to cater for these needs. These include the 
maintenance of ICT facilities, to ensure that the benefits to rural residents can be realized. NKRA strategy is 
implemented through the Info Desa, NITA campaign, with income tax rebates to purchase a house computer and 
ICT products in a given period. Indirectly, it acts as a two-pronged method to increase the living standards of 
low-income people. Over the long-term, it is expected to strengthen the infrastructures of rural and remote areas.  

Internet and broadband penetration are one of the concerns and priorities of the Malaysian government, in 
overcoming the digital divide. Fong (2009) examined the relationship between the adoption rate of ICT and the 
per capita income gap between urban and rural areas in China. The results showed a strong correlation in the 
development relationship between this income gap and the adoption of ICT. One of the pressing issues 
regarding overcoming the digital divide is concerned with the affordability of these technologies to rural 
populations. The cost of internet access is still considered high amongst the less fortunate. 

Despite the development of ICT infrastructures in Malaysian rural areas, ICT training was still inadequate. 
In addition, implementing local content, software, and the Malaysian identity, is still lacking. The integration of 
information has not yet occurred, and society requires a special body to control information dissemination 
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activities. Status updates on the ICT digital divide and skills to be acquired have a long research agenda to be 
implemented by solid government policy and strong government support. 

 
Conclusions: 

This study addresses the first level of the digital divide (i.e., how to access to ICT), where the availability of 
tools and instruments has been focused upon (Korupp and Szydlik, 2005). While computer ownership may give 
some indication of ICT literacy, this could not be used solely, as ICT moves very fast. In the second level of the 
digital divide, the purpose that people use ICT for, was given emphasise. This issue is expected to become a 
pressing matter in the future. Besides personal computers, other equipment might be useful in measuring the 
adoption of ICT, including smart mobile phones, pagers, and telephones (Fong, 2009).  The findings presented 
here, show that the digital gap is a persistent issue in Kundang Ulu. This is the main concern of this paper, and 
suggestions to improve this situation are highlighted here. Measures taken by the authorities to bridge the digital 
divide are seen through the implementation of National Key Result Areas (NKRA). Of the related strategies, 
NKRA 3 is expanding access to quality education at a reasonable cost, NKRA 4 is increasing the living standard 
of low income people, and NKRA 5 is improving the infrastructure in rural and remote areas. However, these 
efforts have not yet produced results that are satisfactory. More support and action from the government and 
various parties is required to streamline these planned efforts.  

The results show that exposure to ICT among secondary school students in Kundang Ulu is insufficient. To 
overcome this situation, the government needs to play a significant role (Ajayi et al., 2009). This includes 
developing an ICT policy implementation commission. This commission should be funded and authorised by 
the government to provide ICT facilities in schools and monitor their use. The ministry of education may get 
involved to ensure that secondary schools, especially in rural areas, receive the benefits of ICT projects. 
Computer/ICT education should be embedded in the curriculum and made compulsory for all secondary school 
students. Efforts should also be made by the Ministry of Education to allocate skilled ICT teachers to each 
secondary school, to impart ICT skills to their students. The current employment market requires a moderate to 
high level of computer knowledge, skills, and confidence (Adeyinka and Mutula, 2008). Students with sound 
computer knowledge are expected to contribute better to society, be able to serve as worthy citizens within their 
communities, and understand ethical and human issues in an information age (Burniske, 2001). Shortages in 
these skills will lead this group to encounter more challenges with the increased workplace demands for 
computer literacy; and eventually stumble upon difficulties to improve their economic statuses. 

Many authors, including Fong, 2009; Hindman, 2000; Malecki, 2003; Korupp and Szydlik, 2005; suggest 
that education and income plays an important role in overcoming the digital divide. The education and income 
level of rural users contributes to ICT usage capability. Since these social and economical factors are more 
closely associated with the access and use of ICT, strategies to enhance their achievement should be identified. 
Suggestions to improve ICT skills among secondary school students are a part of enhancing quality education 
level. Furthermore, adults in continuing education, which has been practiced for six centuries in Malaysia, need 
to be well established and inquired systematically (Abdul Razaq et al., 2009). Long-term solutions need to be 
identified, in order to improve income in rural areas. Proper investment by government agencies and private 
organisations in developing the required infrastructures and inviting commercial activities, are most welcomed 
in rural areas, as well as a clear government plan to enhance job opportunities. 
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