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 Background: E-learning offers learning activities which allow users to use various 

learning tools within virtual learning environments via the Internet. The use of internet 
has shifted online education as it provides the fundamental structure to deliver the 

contents and multimedia. This means technology become the key of the modern 

information society and a booster to reach sustainability. Objective This paper aims to 
present a survey findings based on Malaysian students’ perspectives towards 

sustainable development via e-learning. Results: An online survey and a paper-based 

survey were distributed to four universities in Malaysia which were participated by 233 
students are the main data collection method. Findings indicate several elements of e-

learning that can support sustainable development, namely: sustainable technology, 

sustainable mobile learning, sustainable education, sustainable e-learning, consistent 
infrastructure, sustainable e-learning activities, supportable mobility, effective browsing 

and connectivity, communication and interaction, efficiency, and participation. 

Conclusion: The identification of these elements of sustainable e-learning is crucial to 
allow students to enjoy the benefits of e-learning while contributing towards sustainable 

development 
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INTRODUCTION 

 

 Technology has become the key of the modern 

information society and a promoter to reach 

sustainability. However, the harm made by 

technology to the natural resources becomes a major 

concern among the organizations, institutions, and 

even worldwide countries. Sustainability aims to 

support long-term innovation processes while 

benefiting the people, economy, and environment as 

it involves technological, organizational, and social 

changes (Weaver et al. 2000). Technological 

innovation such as green technology can be a useful 

initiative to achieve sustainable development 

especially in the higher education section. E-learning 

offers learning activities within virtual learning 

environments, which allow users to use various 

learning tools via the Internet (Kanninen, 2008). E-

learning aims to support sustainable development 

since it provides flexible class work that can be 

scheduled based on personal preferences, minimum 

transportation cost and time, and reuse learning 

materials. A sustainable e-learning allows learner to 

develop skills, value and knowledge while support of 

reusable or transferable e-learning contents 

(Gundogan and Eby, 2012). This paper draws on 

former study on sustainable development initiatives 

that can be supported by students in Malaysia 

universities through e-learning. An initial sustainable 

e-learning framework (Sofiadin, 2014) that consists 

of four key components: e-Teaching and e-Learning 

Principles, Technology, Application, and Sustainable 

Development was developed based on literature 

review. However, this paper will only focus on 

sustainable development component that refers to 

developing initiatives towards a sustainable 

education(Sofiadin, 2013). Therefore, the findings of 

this paper will support the initial framework by 

adding the new elements in the sustainable 

development component.     

 

1. Sustainable Development And E-Learning:  

 The initial idea of sustainable development was 

solidified in Our Common Future, published in the 

Brundtland Report in 1987. The report was 

acknowledged the sustainable development 

complication that focused on the consideration on 

human beings and environment activities. The most 

well-known definition is from the Brundtland 

Commission ; “ Sustainable development is 

development that meets the needs of the present 

without compromising the ability of future 

generations to meet their own needs” (Brundtland, 

1987). In 1972, the concept of sustainable 
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development came at the United Nations Conference 

in the Human Environment in Stockholm, and 

currently most international organizations make 

policy recommendations of sustainable development 

to provide economic growth while conserves the 

health and environment. Globalization, imbalance, 

major demographic changes, and increasing 

environmental disaster have become the critical 

challenges for sustainable development (World 

Economic and Social Survey, 2013). 

 These are determined by unsustainable 

productions and consumptions. In meeting Agenda 

21 which refers to the agenda for environment and 

development in the 21st century(The Earth Summit,  

1992), many efforts are needed to move towards less 

resource-intensive consumption, public mode of 

consumption, use of natural and biodegradable 

material, and more equitable consumption.  

 Nowadays, the world faces a crucial challenge 

and permanent threat which refer to climate change. 

United Nation Climate Summit 2014 was held in 

New York that assembled leaders across countries to 

exhibit their initiatives to move towards a low-

carbon, climate-resilient future (Kutesa, 2014). 

According to the prime minister of Malaysia (Razak, 

2014), Malaysia have successfully reduced the 

emission intensity of  Gross Domestic Product 

(GDP) by 33%, and Malaysia aims to continue to 

reduce emission intensity by 40% by year 2020. As a 

result, Malaysia had to decide between adaptation 

and mitigation that made them to have a more 

sustainable economy and sensible energy mix today. 

 Best practice towards the promotion of 

sustainable consumption can be done through 

education and its institutions (UN Decade of 

Education for Sustainable Development 2005 -2014, 

2002). Some developing countries have been 

implementing sustainable development initiatives for 

example in Malaysia, the Ninth Malaysia Plan 2006-

2010 (Abdullah, 2006)  and the National Climate 

Change Policy and the National Green Technology 

Policy (Razak, 2010) were introduced in a move 

towards a low-carbon economy and to attain 

sustainable development.  

 These plans and policy focus on promoting 

renewable energy (RE) and energy efficiency (EE) 

while minimizing the negative impacts of energy 

production, transportation, transformation, and 

consumption towards environment.  This shows that 

the evolution of developing countries in sustainable 

and equitable consumption will make a guideline for 

developing countries to follow their human 

development goals (World Economic and Social 

Survey, 2013) in a more environmentally way.  

 Technology and technological innovation will 

assist in the sustainable consumption evolution i.e. 

green technology can be a useful initiative to achieve 

sustainable development. The exploitation of 

resources, the direction of investments, behavioral 

change, the orientation of technological development 

and institutional change can be assembled by 

realizing that sustainable development is the process 

of change to meet human need and inspirations.  

 Evolution of technology reflects the evolution of 

the Web that is refer to a software that  deliver the 

contents and multimedia through internet (Vangie, 

2010). E-learning is naturally suited to distance and 

flexible learning and it delivers information online 

for purposes of education, training or knowledge 

management. Typical content in e-learning includes 

the syllabus, readings, and assessment information 

(Ferrer and Alfonso, 2011).  

 Currently, to compete in a global higher 

education market, universities must adopt the 

technological advancements and use them as 

organizational strategies (Fry, 2001). However, as 

the Web technologies evolves, consequently the 

evolution of e-learning practice and development, 

since it provides additional features which facilitate 

communication, collaboration, and resources 

management.  Therefore, rapid evolution of 

technology and e-learning leads to rapid change to e-

learning strategies and policies (Attwell, 2004). As a 

result, to overcome this rapid change of technology 

and e-learning challenge, developing sustainable 

responses will be an effective practice. 

 The definition that captures the concept of 

sustainability in e-learning context is sustainability as 

one of the e-learning practice assets that meets 

educational needs and ensure continuous change 

adjustments while   ensuring sufficient resource or 

improving its effectiveness(Stepanyan, Littlejohn and 

Margaryan, 2010). One of the characteristics of 

sustainable e-learning is support of reusable or 

transferable e-learning contents. This allows 

advanced searches for existing contents that can be 

reused and shared. There are five aspects of 

sustainability in e-learning practices which are 

sustainability of learning platforms and learning 

software, sustainability of institutional responses to 

the use of e-learning, sustainability of e-learning 

materials development, sustainability of pedagogic 

approaches, and sustainability of teacher and trainer 

skills (Attwell, 2004). These conclude that e-learning 

can provide a platform for users to contribute 

towards sustainable development while meeting 

present and future needs. 

 

2. Research Methods: 

 The research adopted a quantitative method 

using the survey as a data collection technique. The 

survey comprises both online survey and paper-based 

survey which were distributed to four universities in 

Malaysia. The survey was then analyzed using factor 

analysis to identify new factors for sustainable e-

learning. 

 

 

 

2.1 Instrument: 
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 An online survey and paper-based survey were 

employed in this research to examine students’ 

perspective in regards sustainable e-learning in the 

malaysian universities. The survey comprised of five 

sections namely:  demographic, e-learning principles, 

application, technology, and sustainable 

development. However, this paper will mainly focus 

on the sustainable development section to determine 

students’ perspectives toward sustainable e-learning. 

In total, the survey consists of 32 close-ended 

questions and 5 open-ended questions. the survey 

section for the  sustainable e-learning are measured 

by 5 point Likert scale that denoted Strongly 

Disagree (1), Disagree (2), Neutral (3), Agree (4), 

and Strongly Agree (5) scale. Students are asked to 

select between a number from 1 to 5 to indicate their 

level of agreement on a specific statement. 

 

2.2 Sample:  

 An online survey and paper-based survey were 

distributed between February and May 2014 to 

collect data from the students from Malaysia’s 

universities as this allows them to have the 

opportunity to share their knowledge and ideas to 

support sustainable development through e-learning. 

Since the survey contributed by voluntary 

participants(Cooksey, 2007) confirm that, the 

volunteer samples are considered as non-random.  

The student survey end up a total of 233 completed 

surveys, though, based on data cleaning process only 

207 surveys are considered usable.  

 

2.3 Analysis methods: 

 Factor analysis method was used in this study to 

identify the new factors for sustainable e-learning 

from the students’ perspective.  

 

3. Results: 

3.1 Respondents’ Profile: 

 Students’ profile who participated in both online 

survey and paper-based survey were presented in 

Table 1, which were divided into six categories; 

public university, private university, gender, age, 

highest level of education, and main field of study. 

 
Table 1: Respondents’ demographic profile. 

 Public University Private University Overall 

Gender 

Female 61% 39% 57% 

Male 38% 62% 43% 

Age 

17 - 20 39% 61% 31% 

21 - 25 60% 40% 58% 

26 - 30 12% 88% 8% 

31 - 40 100% 0% 2% 

Above 50 100% 0% 1% 

Highest level of education 

Bachelor Degree 59% 41% 59% 

Master 50% 50% 5% 

Doctorate 67% 33% 1% 

Other 37% 63% 35% 

Main field of study 

Arts 57% 43% 10% 

Business / Law / Finance 65% 35% 39% 

Education 67% 33% 4% 

Health Science 4% 96% 12% 

Information Systems 30% 70% 10% 

Marine Institute 100% 0% 1% 

Pharmacy 27% 73% 13% 

Science Engineering 83% 17% 11% 

Other 0% 0% 0 

 

 Respondents from public university (51%) are 

slightly higher than private university respondents 

(49%) which show that the respondents from type of 

university are almost fair. Most respondents are 

between age 20 and 25 and also holding a bachelor 

degree. Moreover, most students are studying 

business, law, or finance field which represents the 

highest score by 40% because most both public and 

private universities offer this field.  

 

3.2 Awareness of sustainable development: 

 Table 2 released that students are aware towards 

sustainable development 

 Public university shared almost the same level of 

awareness as the private university. However, since 

female respondents are slightly higher than the male 

respondents, therefore, the female respondents are 

more aware of sustainable development than male 

respondents. The result showed in Table 2 indicates 

that 82% students are aware of sustainable 

development and 18% does not. This indicates that 

students’ have the ideas and knowledge on 

sustainable development, which probably they have 

clear perspectives towards sustainable e-learning.  
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Table 2: Students’ awareness towards sustainable development. 

Awareness towards sustainable development 
Public University Private University 

Female Male Female Male 

Yes 65% 35% 45% 55% 

No 84% 16% 61% 39% 

 

3.3 The elements for sustainable e-learning: 

 Students’ perspectives towards sustainable e-

learning were examined through factor analysis using 

IBM SPSS Statistics 22. Moreover, Cronbach Alpha 

was used to measure the reliability of multiple data 

scales (Hair, 1998). The Cronbach’s Alpha for all 

items in sustainable development section is 0.952 

which indicates it is considered “acceptable” in most 

social science research (Morgan, 2011).  Principle 

components method employed for factor extraction 

method as it is most commonly used and require no 

prior existing theory or model (Williams, Brown and 

Onsman, 2010). Moreover, orthogonal rotation was 

applied using the Varimax method to allow variables 

to connect. Factor loading of 0.50 was considered 

practically significant for a sample size between 200 

and 249 (Hair, 1998). Therefore, variable with factor 

loadings values that greater than 0.70 were selected. 

The extracted factors were being named based on the 

variable’s characteristic (Harman, 1976) that also 

present its environment. The results indicated only 

three factor was extracted based on total Eigenvalue 

more than one, which was called sustainable 

technology, sustainable mobile learning, and 

sustainable education, as showed on Table 3 below.  

 
Table 3: Factor Analysis for sustainable development in e-learning. 

Factor name 
Total 

EigenValue 
% of V. 

Factor 

loading 
Communalities 

1. Sustainable technology 10.772 53.861   

The amount of printing learning contents can be reduced by 
providing online contents. 

  .836 .759 

The amount of printing learning contents can be reduced by 

providing online assessments. 
  .827 .769 

The amount of printing learning contents can be reduced by 
providing software that allows online editing and collaboration. 

  .807 .740 

Better browsing and connectivity between e-learning contents 

can help me to save time. 
  .806 .801 

The amount of printing learning contents can be reduced by 
providing guidelines on how to save printing costs. 

  .772 .679 

Better browsing and connectivity between e-learning contents 

can help me to reduce energy consumption. 
  .765 .595 

Better browsing and connectivity between e-learning contents 
can help me to reduce cost. 

  .760 .744 

The amount of printing learning contents can be reduced by 

providing software that eliminates useless pages when printing. 
  .753 .686 

The amount of printing learning contents can be reduced by 
providing technology to improve online reading. 

  .748 .702 

I believe sustainable e-learning can reduce the environmental 

impact of technology. 
  .736 .656 

2. Sustainable mobile learning 2.012 10.060   

For sustainability, mobile learning should offer me 

personalization. 
  .850 .746 

For sustainability, mobile learning should offer me open data 
that serves mobility. 

  .792 .689 

For sustainability, mobile learning should offer me a user-

friendly interface. 
  .784 .680 

3. Sustainable education 1.313 6.565   

Sustainable education can be achieved by integrating 
sustainability issues in learning experiences. 

  .858 .825 

Sustainable education can be achieved by integrating 

sustainable development concept across education. 
  .823 .817 

Sustainable education can be achieved by articulating the 

benefits and limitations of being eco-literate. 
  .758 .762 

 

 Based on Table 3, sustainable technology, 

sustainable mobile learning, and sustainable 

education are the new factors for sustainable e-

learning from the students’ perspective. The 

descriptions of these new factors were explained as 

follows. 

 

 

 

3.3.1 Sustainable Technology: 

 Green Technology which sometimes refer as 

sustainable technology or smart technology has 

become an initiative for sustainable development that 

leads to reusable energy sources and energy 

efficiency (Sahid, Endut and Peng, 2011) which 

includes recycling, reuse, reduce cost and energy, 

and the manufacture of hardware and software 

through green supply management  (Management 
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Association, 2011). Sustainable technology offer 

environment, social, and economy benefits (Ferrari, 

Miyamoto and Ferrari, 2014). Based on the survey 

results, the sustainable technology refers to green 

printing that helps students to reduce the amount of 

printing learning contents by providing online 

contents, online assessments, software that eliminates 

useless pages when printing, allows online editing 

and collaboration, technology to improve online 

reading, and guidelines on how to save printing 

costs. Furthermore, a green computing such as cloud 

service can help students to save time and cost, 

manage their learning materials online, and reduce 

energy consumption. Finally, these sustainable 

technologies assist Malaysia in developing a strong 

sustainable and green economy and industry that 

matched with Malaysia’s vision.  

 

3.3.2 Sustainable mobile learning: 

 Mobile learning refers to the use of mobile 

devices for education purposes (Hockly, 2012) that 

provides usability of mobile devices for learning, 

collaboration, learning environment, learning control, 

connectivity, mobility, blending, learning resources, 

and technical support (Issa, Chang and Imtinan, 

2013). In extent to mobile learning, sustainable 

mobile learning offer students personalization, open 

data that serves mobility, and a user-friendly 

interface. A sustainable mobile learning includes 

sustainable cost and sustainable mobile networks 

(Traxler and Leach, 2006)  that allow students to 

access their learning at anytime and anywhere. 

 

3.3.3 Sustainable education: 

 Sustainable education refers to integration of 

sustainability issues in students’ learning 

experiences, integrating sustainable development 

concept across education, and articulating the 

benefits and limitations of being eco-literate. Also, it 

is refer to satisfy the sustainable development 

standards (Van den Branden, 2012). However, in 

some institutions, sustainable education delivered 

sustainable development modules that concerns 

about environmental issues and integrate 

sustainability in the professional fields (Dimitrova, 

2013) to provide graduates that have knowledge on 

with ICT and sustainable development. Therefore, 

sustainable education addressed the students’ needs 

and society’s needs (Van den Branden, 2012). Also, 

in sustainable education the available natural 

resources are appointed as renewable resources.  

 Therefore, these new elements support the 

sustainable development component of an initial 

sustainable e-learning framework (Sofiadin, 2014) by 

adding sustainable technology and sustainable 

mobile learning as new elements.  

 

4. Conclusion And Further Research/Work: 

 E-learning provides flexibility, accessibility, 

scalability, easy update, low cost of delivering 

content, and collaborative learning in higher 

education institutions in Malaysia. Furthermore, it 

helps student to develop creative thinking skills, 

leadership skills, knowledge, ethics, bilingual 

proficiency, and national identity. In addition, most 

higher education institutions strive towards efforts on 

contributing to efficient energy, efficient materials 

use, cost savings, minimized environmental impact, 

reduction of greenhouse gas emission, reduction of 

water and solid wastes, acknowledge environmental 

awareness, and increased green innovation. In order 

to allow students to enjoy the benefits of e-learning 

while contributing towards sustainable development, 

sustainable e-learning may be the answer to improve 

the sustainability and e-learning performance in the 

higher education sector. Therefore, it is important to 

examine students’ perspectives towards sustainable 

e-learning which is the aim of this paper.  

 Besides students, there are other higher 

education stakeholders such as academic staff, top 

management, alumni, faculty, and IT staff. 

Therefore, further research can be done by 

discovering these stakeholders’ perspectives towards 

sustainable e-learning to gain different perspectives 

towards sustainable e-learning. 
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