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ABSTRACT

Information and communication technologies (ICT) along with the internet have fueled advancements 

and growth in banking, transportation, economics, and most of all in education in the 21st century. The 

21st century citizens are provided with new opportunities that have been created with the advancement 

of ICT. Hence, individuals need a wide range of abilities, competencies, and skills to adapt to the 

technological era. This paper provides a literature review of the growing importance of ICT, its wide 

array of usage, and its influence on various facets of people’s daily lives. In addition, the emerging 

concept of digital literacy through ICT developments, contribution of digital literacy towards the 

achievement of sustainable development goals, contribution of ICT towards the development of 

various sectors particularly the education sector, and the work done in this area of digital literacy are 

summarised. The paper concludes with three new models of digital literacy: four gear model, model 

for flexible learning, and a model showing the impact of ICT on the learning process.
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INTRoDUCTIoN

Information and Communication Technology (ICT) has undergone a significant transformation which 

has changed the way it is defined in the 21st Century. The term ICT can now be defined as the use of 

digital technologies to generate, distribute, collect and administer information and communicate in 

real-time (instant messaging, voice over IP (VOIP) and video conferencing) (techterms, 2018; Sarkar, 

2012). ICT has become an integral part and an acceptable norm of our livelihood, mainly due to the 

fact that these modern technologies are playing an important role in improving the quality of living. 

Although ICT has been responsible for digital divide from the beginning of 1990 (Sarkar, 2012), it 

has stimulated educational growth and variablilty, provided new opportunites in developing countries, 

introduced digital libraries and created new dynamics in research (Sharma, et al., 2019). Sarkar 

(2012) mentioned that ICT could play an important role in skills development and this concept has 

also been mentioned in Information and Communication Technologies for Development (ICT4D). 

The ICT4D refers to the use of ICT for international development, particularly reframing the poor 

by providing new opportunities for working (Walsham, 2017; Andersson & Hatakka, 2013; Heeks, 

2008). According to researchers, ICT has made potential contributions in the fields of banking, 
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health, education, transportation, poverty alleviation programmes and e-governance (Reddy et al., 

2020;Nand & Sharma, 2019; Sharma et al., 2019; Reddy at al., 2017;Pojani & Stead, 2015; Sharma 

et al., 2015; UNDP, 2008). 

From the fields mentioned above, major discussions in this paper revolve around the transformations 

in the education sector because of new technologies and their adoption and adaptation that have has 

changed the entire education paradigm.According to (Tondeur et al., 2017; Kurtz & Peled, 2016; 

Perdana et al., 2016) education plays a vital role in any countries development; therefore, this paper 

reflects on how education has transformed through the inclusion, leaverage and integration of ICT. 

The development of other sectors through ICT is also discussed in this paper. 

ICT and the plethora of developments through ICT have led to a new revolution – the Digital 

Revolution, which has re-engineered societies and hence reshaped how one lives in them (Lopez, 

2009). New concepts and ideologies like e-permeated society (digital society) and digital tools and 

technologies like mobile devices, computer-aided manufacturing tools, communication tools, smart 

learning cities etc. have emerged. The literature suggests that the rapid and continuous growth in the 

digital technology requires individuals to have the necessary skills and competencies to perform tasks 

and solve problems in digital environments (Fu, 2013; Sarkar, 2012; Martin & Grudziecki, 2006). 

This set of skills is now defined as digital literacy skills. According to Fu (2013) digital literacy is 

a set of skills required by 21st Century individuals to use digital tools to support the achievement of 

goals in their life situations. A broader discussion on this emerging concept appears later in this paper.

Researchers and scholars in their own ways have pointed out the varied developments in ICT, its 

importance and the potential it has brought with it. This paper undertakes a comprehensive review of 

this field and discusses a series of examples on how ICTs are benefitting in the various broad facets 

of our daily living. The paper also presents the evolution of digital literacy through the eyes of ICT, 

with particular emphasis to developing countries since the developing countries are still emerging 

with the use of ICT when compared to the developed countries who are maximizing the full potential 

of ICT. For the developing countries, exploring the use of ICTs suggests new research directions. 

While the concept of digital literacy is new in the developing countries, it is as important as in the 

developed countries. This is because if individuals of a country are digitally literate, they will be able 

to effectively and efficiently use ICT to perform tasks and achieve goals hence contributing to the 

economic development of their country (Aleke et al., 2011). The impact of ICT and the evolution of 

digital literacy are discussed as follows:

1.  Impact of ICT in various fields in developed and developing countries are discussed under 

Importance of ICT. 

2.  The uses of ICT and how it has impacted the area of health, governance, banking and industries 

and education are discussed under Usage of ICT.

3.  The emergence of new tools and technologies through the advent of modern ICT tools are 

discussed under Emerging tool and Concepts.

4.  The influence of ICT in higher education and the way it has changed the education paradigm 

are discussed under Influence of ICT in Higher Education.

5.  The discussions on the concept of digital literacy are under the heading Digital Literacy. 

ReSeARCH QUeSTIoNS

1.  How did the term digital literacy evolve?

2.  Are the developments in ICT responsible for the evolution of digital literacy?

3.  Is digital literacy part of ICT enabled education?
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MeTHoDoLoGy

For this study, an integrative literature review methodology has been used. An integrative literature 

review is one which intends to address mature or emerging concepts with the overview of the knowledge 

view, reconceptualization and expands on the theoretical foundation of the specific topic (Snyder, 

2019). The emerging concept in this reseach study is digital literacy, and the theoretical foundation 

that sets the stage for digital literacy is the adoption and adaptation of ICT in education over time. 

IMPoRTANCe oF ICT

The 21st Century has witnessed the proliferation of ICT in improving efficiency, decision making, 

and administering progress in various fields (Din et al., 2017). ICT is playing an important role in 

economic development (Reddy, et al., 2017;Farhadi, Ismail & Fooladi, 2012), enhancing quality of 

and access to education (Nand & Sharma, 2018;Sharma et al., 2019; Reddy et al., 2017; Gonel & 

Akinci, 2018; Sapkota, 2018), significantly contributing to the health sector (Haluza & Jungwirth, 

2018; Hossain, 2011), and social and political progress (March, 2018; Lee, 2018). 

In 2002, Oliver, in his paper quotes: 

ICTs have impacted the educational practices to date in quite small ways but the impact will grow 

considerably in years to come and that ICT will become a strong agent for change among many 

educational practices. 

The impact of ICT and its role has in the recent past been extended to the developing countries. 

According to (Cunningham, 2019), a developed country is one that is more industrialised and have 

higher per capita level whereas a developing country is one that is less industrialised with lower 

per capita levels. Surbhi (2019) has differentiated developed countries and developing countries as 

summarised in Table 1 according to employment rates, living conditions, income, etc.

ICTs can promote development in many dimensions and has the tremendous potential to overcome 

the varied challenges faced by developing countries such as illiteracy, poverty, hunger, elimination 

of high child mortality rate and poor maternal health (United Nations, 2018; Segura & Pena, 2017). 

Table 1. Difference between developed and developing countries

Factors Developed Countries Developing Countries

Unemployment and Poverty Low High

Birth, Death and Infant Mortality rates Infant mortality rate, death rate 

and birth rate is low while the 

life expectancy rate is high.

High infant mortality rate, death 

rate and birth rate, along with low 

life expectancy rate.

Living conditions Good Moderate

Revenue Generation Industrial sector Service sector

Growth High industrial growth. Rely on the developed countries 

for their growth.

Standard of living High Low

Distribution of Income Equal Unequal

Few Examples United States, Australia, 

Germany, France, Spain, South 

Korea, Spain, Taiwan, New 

Zealand 

China, Malaysia, Fiji, Tuvalu, 

South Africa, Argentina, Solomon 

Island, India
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Studies have shown that ICT, when used effectively, can help organisations to optimize the use of 

resources and become more competitive and productive. The developed countries have utilized ICT 

for various purposes,while in developing countries the use of ICT is an emerging concept since 

issues such as poor infrastructure, high cost and lack of support from stakeholders still exist (Nand 

& Sharma, 2019; Sharma et al., 2019; Gatautis et al., 2015). According to (Delponte et al., 2015) the 

uptake of technology in developing countries is low because the individuals lack technical, structural 

and strategic skills to fully utilise ICT for apparent benefits. The authors mentioned above also add 

that human capital and well trained IT labor attract more foreign investments that can be used for 

the economic and infrastructure development of any country. Another contributing factor that was 

hindering the proliferation of ICT in developing countries is that the individuals are not educated 

enough or lack competencies and confidence to participate in the economic development of a country 

through the effective use of ICT (Reddy et al., 2020; Sharma et al., 2018; Reddy et al., 2016). If the 

individuals do not possess relevant skills, they will not be able to use ICT and in many cases the 

population from low income countries or developing countries face this situation due to the fact that 

the stakeholders do not provide development investments to conquer these issues (Delponte et al., 

2015; Aleke et al., 2011). To add on to this, digital divide which exists in the developing countries 

is another internal factor that makes the acceptane of ICTs more difficult (Reddy & Sharma, 2016; 

Delponte et al., 2015). 

Notwithstanding these challenges, the following are successful examples selected from developing 

countries: 

1.  Africa ICT is used to create trading networks that connect local crafts people directly with their 

customers (Ponelis & Holmner, 2015). The use of mobile payments and Internet banking (Mishra 

& Tiwary, 2011). 

2.  Kenya- the advancements in ICT has enabled the use of mobiles as a payment option through 

M-Pesa, mChek systems (Mishra & Tiwary, 2011).

3.  Nigeria- the use of ICT by small scaled agribusiness (Akele et al., 2011).

4.  India, the State Wide Area Networks (SWAN) project facilitates the electronic access of the 

state and district administration services to the citizens in villages such as the land records of 

the farmers (Mukherjee, 2011)

5.  Malaysia, community kiosks in the rural areas have been established under programmes like the 

Rural Internet Centre (Internet Desa) and Community Communication Development Programme 

which help to connect rural communities to the K-community (Kakroo, 2007)

6.  Fiji, Vanuatu and the Solomon Islands, the Asian Development Bank (ADB) financed a technical 

assistance project which assisted in addressing poverty and improving the quality of life in the 

Pacific through enhanced government decentralization, financial control, project control and 

monitoring, community engagement, disaster mitigation, and improved provision of health and 

education services (Asian Development Bank, 2019).

Many researchers have related ICT and its potential to development that is “ICT – the Enabler of 

Development” and the key attributes of ICT that have led to this include (Bull, 2015; Hameed, 2006):

1.  Knowledge Management: ICT helps people to collect, manage, store, retrieve knowledge quickly, 

use it effectively and distribute knowledge to the right people rapidly and inexpensively. 

2.  Efficiency: ICT enables private and public enterprises of developing countries to operate more 

productively at a reduced cost. Also, it opens up more opportunities for Small and Medium 

Enterprises (SMEs) to exploit their strengths in the market. 

3.  Network: ICT provides the people to connect and gain effectively equivalent access to information, 

resources, distribution mechanisms, and potential customers as users and firms. 
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4.  Multipurpose: Due to the rapid change and development in technology ICT products and services 

are equally effective when applied to developing countries’ problems. 

The innovations of ICT have brought about major revolution in the following areas:

1.  Health Care: To deliver health care services especially to remote areas where the health services 

are scarce. Also, the advances in ICT in the last century has led to more accurately profile 

individual health risks, to better understand basic physiologic and pathologic processes, and to 

revolutionize diagnosis through new imaging and scanning technologies and smart health care 

services (McNamara, 2007; Panir, 2011). 

2.  Education: To enhance the teaching and learning pedagogies due to the vast amount of data 

available at a low cost. It has introduced anew method of learning that is eLearning and mLearning 

which has enabled distance education for students in remote areas, has developed student’s and 

facilitators research skills (Sharma et al., 2019; Reddy et al., 2017; Sharma et al., 2015; Balanskat 

et al., 2006). 

3.  Environmental Sustainability: To tackle the everyday environmental issues such as the problems 

caused by climate change (Gonel & Akinci, 2018). The new ICT technology has introduced the 

concept of ‘green ICT’ or ‘ICT for green’ which aims to reduce CO2 by 15% (Higon et al., 2017). 

The concept “ICT for green” has been defined as the use of techniques that aim to optimize 

environment governance in the interest of the natural environment and natural resources, that 

maintains sustainable environment (Andreopoulou, 2012), ICT techniques that are designed to 

reduce negative effects of human activity on the environment (Greenit, 2019; Kasemsap, 2018). 

4.  Employment: To create new jobs, change the structure of jobs and the career development 

processes. According to (Amiri & Woodside, 2017; Gatautis et al., 2015) ICT integrated 

employment brings out more efficiencies, increase in productivity, development of new good 

and services, introduction to new market opportunities, provides flexibility of labor market, 

establishment of new financial systems, reduction in poverty and overall development of the 

country. 

Moreover, ICT has been denoted as a catalyst or the key driver for achieving Sustainable 

Development Goals (SDGs) (ITU, 2016; Atikson, 2017). The SDG’s are a blueprint for addressing 

the global challenges like poverty, inequality, climate, environmental degradation, prosperity, peace 

and justice and achieving a better sustainable future (United Nations, 2018). According to (ITU, 2016) 

ICT accelerates human progress and develops knowledge societies. The aforementioned powerful 

attributes of ICT can be harnessed to accelerate the process of achieving all the 17 SDGs goals by 

2030. Figure 1 depicts the SDG goals that will transform the world and enable in the achievement of 

a better and sustainable future. For the purpose of this study, a gear model which has been adopted 

from (Sharma, et al., 2018) has been proposed. Figure 1 shows the model which depicts the importance 

of ICT in order to achieve the SDG goals. The proliferation of ICT has brought in new tools and 

technologies; therefore to use these new tools and technologies, one needs to be digitally literate. 

Once individuals have the relevant skills, then they can successfully use these tools and technologies 

to achieve the SDG goals. The three-gear conceptual framework from Sharma et al. (2018) has been 

modified to establish the four-gear model illustrated in Figure 1. On a similar understanding as that of 

the three-gear framework it can be seen that digital literacy forms the nucleus of the overall machinery 

in addressing the SDGs through education and ICTs. Just as an increased number of rotations of 

the inner gears would increase the rotations of the outer gears, a wide proliferation of ICTs through 

mandatory education will ensure greater numbers of digitally literate individuals who would ensure 

successful attainment of the SDGs through an array of ICT leveraged means and ways.
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USAGe oF ICT

An amicable integration of ICT tools with progressive technologies has significantly contributed to 

innovations, inventions, interventions and improvements of people’s daily lives. According to literature, 

the developing nations have been asked to leverage on ICT as a strategy to accelerate their economic 

growth and development (Niebel, 2018; Hinostroza, 2017). This paper will reflect the impact of ICT 

in the areas of health, governance, banking and industries and education. 

Health 
Over the years, ICT has made significant contributions in the health sector. According to the World 

Health Organisation (Farahat et al., 2018; WHO,2004), technologies have always been the backbone 

of the health sector that provided services to prevent, diagnose, treat illness and disease. However, 

according to (McNamara, 2007), poor health and inequity of access to essential health services 

particularly in rural areas have always been an issue in the developing countries (Ruxwana et al., 

2010; McNamara, 2007; Pattichis et al., 2002). With the proliferation of new ICT technologies and its 

inclusion in the health sector has reformed the quality of health services provided whilst containing the 

costs (Arvnaitis &Loukis,2016; Zekmer et al., 2016). The potential usage of ICT in health sector are; 

1.  Maintaining patient records, tracking of disease prevalence, monitoring drug supplies, maintaining 

ordering system for supplies and billing procedures. For example in Africa- the South African 

Department of Health has developed a National Health Care Management Information System 

(NHC/MIS) to cover medical records, patient registration, billing and scheduling modules in 

selected hospitals in all the 9 provinces (Marutha & Ngoepe, 2017). In Bangladesh, a similar 

project with different scale was developed to register, schedule and track immunization of children 

(Bangladesh Development Research Center- BDRC, 2015). In Fiji, 36 out of 200 health centers 

use PATIS (Patient Information Systems) patient’s medical history, prescriptions, history of 

previous visits and relevant information pertaining to the patients (Ravindra et al., 2015). 

Figure 1. The four-gear model connecting ICT to the Sustainable Development Goals
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2.  Enhanced health care service delivery through improving access to basic services, development 

of new technologies and products in health care, e-health and telemedicine (Ruxwana et al., 

2010; McNamara, 2007). Telemedicine refers to the delivery of health care and the sharing of 

medical knowledge over a distance using telecommunication means (Pattichis et al., 2002). In 

the Republic of the Marshall Islands, the TAMC Telemedicine Program was originally developed 

to support the hospital services (Mukaida, 1996), In Fiji, the Telemedicine center in Nadi uses 

telecommunications and mobile technology to consult doctors in Australia, New Zealand, India 

and the US to provide health care support for the poor patients in its Western division (Matheswell, 

2008) . 

3.  Collection and management of health data so that health outcomes in PIC’s can be improved 

(Cullen, 2017; Cullen & Hasall, 2016), using ICT to enable health workers to address life-

threatening birth 2017; complications in PNG through the Childbirth Emergency Phone Project 

(Watson et al., 2015).

4.  Other health services that have improved due to ICT includes implementation of eMental Health 

for mood disorders, improving quality of life through early detection of chronic diseases, enable 

smart medical treatment which are based on cloud, use of blockchain technology to improve 

quality of service provided to patients and safety of patients (Cisotto & Pupolin,2018; Vis et al., 

2018; Wong et al., 2018; Paul & Das, 2017). 

Governance
ICT is playing a major role in interlinking the development interventions and outcomes of the 

government as well. The proliferation of ICT in the use of government development is now referred 

to as e-governance. E-Governance is regarded as the ICT enabled route to increase efficiency in 

government operations, strengthen democracy, enhance transparency and provide better service to 

the citizen Din et al., 2017. For example, 

1.  Cambodia, the villagers send emails regarding their problems to the governor through Wi-Fi 

access point as shown in Figure 2, which are mounted on motorbikes (Wescott, 2015).

2.  India, the government has computerized 20 million records of land ownership of 6.7 million 

farmers, and makes them available at 168 kiosks throughout the state and in Bangladesh, an 

online system registers births and links to a database that can be shared with other public agencies 

(Wescott, 2015)

3.  Uganda, the government has established over 20 eGovernment systems including the integration 

of national systems and databases, electronic single window, eProcurement, eVisa, standardisation 

of government websites (Ministry of ICT & National Guidance, 2018). 

Recent studies have also shown that e-governance has improved citizen empowerment, 

accountability, and transparency and enhanced the productivity of the public sector (Niebel, 2018; 

Cullen, 2017; Sharma et al., 2014). However, according to (Rehman et al., 2012; Qaisar and Khan, 

2010; Kayana et al., 2011), there are issues associated with e-governance like poor IT infrastructure, 

low rate of literacy which lead to slow development of eGovernment services and adaption, lack of 

trust by people on government and Internet facility, limited security and lack of IT policies. 

Banking and Industries
In this 21st Century, the business environment has become very dynamic and competitive, therefore 

the use of ICT in business industries particularly in banking has changed the ways banks operate 

and maintain their relationship with customers (Vugec et al., 2017). ICT – being in the center of 

all organisations today acts as the business driver. According to (Ademola & kaka, 2011), ICT has 

affected all processes of banking, from the preparation of payroll and order entry to decision making 
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and strategic activities, from enhancing the speed and quality of service delivery to improving the 

competitive edge of banks in the markets. 

In industries, ICT has been used to redesign manufacturing and supply chain processes and 

organizations in order to improve efficiency, quality, flexibility and environmental performance 

in a sustainable and resilient way (Aithal, 2016; Borena & Negash, 2016). Some new inventions 

include eManufacturing, eSupply chain, eProcurement and Smart Plants (Dipartimento di Ingegneria 

Gestionale, 2018; Vugec et al., 2017; Aithal, 2016). 

Some of the ongoingg impacts of ICT on the industries in developing countries include; 

1.  Nigeria, the advancement in ICT has facilitated Internet banking, ATM Network and electronic 

transfer of funds (Luka & Frank, 2012)

2.  Nepal, ICT has enabled banks to provide the latest banking services such as E-banking, SMS 

banking, m-banking and utility payments (Sapkota et al., 2018)

3.  Thailand, ICT has been used to increase and improve employee productivity in firms (UNCTAD, 

2008)

Figure 2. Image showing how Wi-Fi connects the villagers through motor bikes in Cambodia. Source: (Chyau & Raymond, 2005)
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4.  Zimbabwe, the e-Hurudza Programme (Electronic Farm Management Software Solution) 

provides agricultural information such as how to grow crops, planting methods and monitoring, 

that includes farm equipment, tools and inventory management system (Kundishora, 2016). 

5.  Vanuatu: the use of District Health Information System (DHIS) to improve communication in 

various health institutions. The mSupply application that monitors the distribution of medical 

supplies. The establishment of Financial ervices Bureau that enables timely flow of funds (PRIF, 

2015). 

6.  Vanuatu, Fiji, Samoa, Tonga and the Solomon Islands: The use of mobile money service in 

for efficient and timely banking transactions (PRIF, 2015). 

7.  Samoa: the SchoolNet program which aims to incorporate eLearning in secondary schools 

(Sharma et al., 2018; PRIF,2015).

8.  Fiji: introduction of e-services such as online birth certification registration and company 

registration to save time, etransportation service so that people don’t have to carry money around, 

development of applications like MyKana to monitor people’s health (The Fijian Government, 

2019).

9.  Fiji - eAgriculture initiatives such as (SMS mobile service, Apps like AgriTips, mPrices, m 

Collect, use of GIS technology, Agromet information and Online Assessment tools) which aims 

to educate the farmers for the enhancement of agriculture and the rural development (Gupta & 

Prakash, 2018). The Technical Centre for Agricultural and Rural Cooperation ACP-EU (CTA) 

has introduced TraSeable Farms – which uses blockchain technology to solve the challenges 

faced in the fisheries and agriculture industry (CTA, 2019). 

The application of ICTs has a fundamental importance in the commerce industry. However, lack 

of knowledge, literacy and inappropriate application of ICT tools and technologies can inhibit the 

full potential of ICT in their economic development (CTA, 2019; Gupta & Prakash, 2018; Sapkota 

et al., 2018). 

education 
The use of ICTs in education or ICT enabled education has opened new opportunities to raise 

standards, widen participation in life-long learning and improve learning experiences (Sharma etal., 

2018; Cullen, 2017; Alam, 2016; Sharma & Reddy, 2015; Shopova, 2012). The adoption of ICT 

in education also led to the paradigm shift from traditional instruction-based learning to virtual 

learning environments that changed the roles of both the facilitators and the learners (Sarkar, 2012). 

As King (1993) states, a facilitator’s changed from sage on the stage to guide on the guide (King, 

1993). According to (Sapkota et al., 2018; Englund et al., 2016; Fu, 2013) ICT has reformed and 

restructured the learning and teaching context to improve the quality of education in a number of 

ways such as augmenting students’ efficacy to learn, providing essential tools and technology for 

accessing learning resources, enhancing professional development of teachers, improving efficiency 

of administration and accessibility of resources just-in-time, just-for-me and just-enough learning 

(Sharma et al., 2018; Kumar && Mohite, 2017;Reddy et al., 2016).

In education, ICT has proven to be a great support in the following ways as summarised in Table 

2 from selected countries (Reddy et al., 2017; Bhattacharjee & Deb, 2016; Kaur, 2016; Juma et al., 

2016; Oyedemi, 2015; Thakral, 2015; Gu et al., 2012; Unesco, 2011).

ICT has significantly impacted very facet of our living in both developed and developing 

countries, the education sector being the beneficiary of this technological permeation. ICT had the 

potential of promoting a revolutionary change in educational paradigm making learning more creative, 

experimental and interesting and mobilizing a societal change (Sharma et al., 2019; Reddy et al., 2017).
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emerging Tools and Concepts
The advancement of technology and the diffusion of Web 2.0 tools led to the maturity of learning 

at higher education in terms of increase in accessibility and availability of learning contents and 

resources, new formats of sharing knowledge and information and learning through multimedia which 

Table 2. Ways in which ICT has supported the main domains of education

Group Impact Example

Students • assists the students in accessing digital 

information 

• fulfills the needs of learners by providing items 

and packages of higher standard and interest  

• supports self- paced learning 

• creates new and creative learning environments 

• promotes collaborative learning in distance- 

flexible learning  

• improves the quality of learning delivered to 

students

• Fiji, the adoption and adaptation of ICT tools 

and technologies has enabled the University 

of the South Pacific to deliver its distance- 

flexible learning programs to its enrolled 

students in the Pacific and abroad 

  

• India, The Symbiosis Centre for Distance 

Learning (SCDL) was set-up to provide 

distance education to over 13 campus students 

in central India.

Facilitators • improves student attention that is through the 

use of ICT tools such as multi-media 

• makes learning more hands on and relate it to 

real world situations, improved facilitator- student 

communication 

• prepares teaching resources and delivery it to the 

students with minimal effort and time 

• provides constructive and timely feedback 

• accesses assessments of students in a more 

organised and critical manner 

• aids in routine administrative tasks  

• establishes a healthy and interactive relationship 

between teachers, schools, institutions, and 

universities 

• enables teachers to expertise rich resources in 

cyber space and improved the teaching skills as 

while preparation the facilitators also learn 

• ICT is also being used for Teacher development 

in many countries. This is to ensure that the 

facilitators are well trained and versed with 

the use of ICT tools and technologies so that 

they encourage their students to make use of 

technology effectively

• China and Sweden, the TETPD (Technology 

Enhanced Teacher Professional Development) 

project has been initiated to develop a strong 

technological infrastructure for teaching and 

learning

Administration • assists in achieving the goals and the objectives 

of any educational institute 

• increases staff coordination, effective and quick 

decision making 

• developments of electronic applications for the 

management of administrative transactions and 

records  

• reductions in workload of staffs especially when 

analyzing student academic performance 

• manages student admission, student records and 

examination records 

• monitors and evaluation of staff curriculum and 

staff development 

• promotes financial management and the institute 

• enhances communication between stakeholders, 

students and the general public

• India, has computerised the registration of 

documents relating to 

immovable properties in transactions involving 

sale, mortgage, and lease. 

• use of MIS in many developed countries 

like UK, Canada, Australia and developing 

countries like Fiji, India and Malaysia. 

• use of ICT enabled systems at higher 

education institutes. 
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created a more engaging learning environment. As such several concepts like internet-mediatedd 

communication, flexible and distance education, social learning, peer-to-peer learning emerged 

that were used to support the varied education-related purposes (Nashipudi, 2012; Veletsians, 2010; 

Anderson, 2007).The emergence of these new concepts provided new ways to carry out learning 

activities, new learning support services, and the possibility to use new types of contents (Atikson, 

2017). According to literature, the emerging trends; Education 3.0, student/ skills 2.0, Web 3.0 and Web 

4.0 tools and technologies and digital delivery have re-shaped the education sector. As technological 

advancements occur, the aforementioned technologies will continue to evolve in years to come, but 

for this study, we will elaborate on the evolution of Web technologies from Web 1.0 to Web 4.0. 

Evolution of Web Tools and Technologies – Web 1.0 to Web 4.0
The birth of the Web technologies was with Web 1.0 starting as a read-only medium (Rajiv & Lal, 

2011) which was a one-way process where students attended lectures and information was received 

in the form of printed handouts and textbooks or use of static pages, emails, websites and HTML 

pages (Aghaei et al., 2012; Lee et al., 2001). Web 1.0 was the first step to moving to digital content. 

The birth of Web 2.0 led to the motion of moving content online. The literature states that Web 2.0 

led to the introduction of using social media for collaboration (kimbrell, 2013; Aghaei et al., 2012; 

Lee et al., 2001). Some examples of Web 2.0 tools are social media websites like Facebook, cloud 

computing, LMS, blogs, Really Simple Syndication (RSS), Wikis and Web mashups to list a few. 

According to (Nashipudi, 2012; Anderson, 2007) the key features of Web 2.0 include:

1.  Folksonomy: Classifying digital content as a piece of information for example tagging of websites, 

images, videos or links.

2.  Rich User Experience: More interactive, dynamic and pervasive applications which are 

responsive to user input, for example, a user can click on image or application to find more 

information.

3.  User Participation: Information flowing in both ways that are from user to site owner or site 

owner to a user, for example, the user can evaluate, review and comment online. 

4.  Software as a Service (SaaS): Web 2.0 websites have APIs which allow automated usage such 

as creation of Wikis and mashup. 

5.  Mass Participation: Wider group of people participating using the web for different purposes. 

The Web 2.0 also gave rise to the concept Student 2.0 which refers to 21st Century learners who 

were compilations, amalgams and a concatenation of web sites and spoke with texted and tweeted 

characters (AdvanceHE, 2018; Stommel, 2016). 

Web 3.0, the third generation of the web, was released in 2006 (Nova, 2011). The purpose of 

Web 3.0 was to define structure data and link them to have effective discovery, automation and 

integration. In addition to this the Web 3.0 improved data management and accessibility, enhanced 

customer satisfaction and collaboration on social web and enabled reusing of applications through 

the use of artificial intelligence (Aghaei et al., 2012; Rajiv & Lal, 2011). The key features of the Web 

3.0 are summarised by Rajiv and Lal (2011) as:

1.  Intelligence: Applications work intelligently with the use of human-computer interaction.

2.  Personalisation: Personal or individual preferences is considered during different activities such 

as information processing, search, the formation of personalised portal on the web.

3.  Interoperability: Reuse, communication medium for knowledge and information exchange.

4.  Visualisation: With the use of high-speed Internet bandwidths, high-end 3D graphics are created.
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The trends associated with the Web 3.0 such as Semantic Web, the 3D Web, Social Web, Media 

Centric Web, Pervasive and Ubiquitous Web offer services that enhance and create effective learning 

environments (Aghaei et al., 2012; Nashipudi, 2012; Rajiv & Lal, 2011). Web 4.0, the fourth generation 

web is about creating symbiotic relationships between human and machines. According to (Solanki 

& Dongaonkar, 2016) Web 4.0 will have all data and operating system in the cloud and will connect 

all devices in real and virtual world in real-time. This is why Web 4.0 is also known as the Internet 

of Things (IoT). It is also stated that Web 4.0 will begin the new era of human social engagement.

Evolution of Web Tools and Technologies – Education 1.0 to Education 3.0
The evolution of the web from Web 1.0 to Web 3.0 has led to the evolution of education from 

Education 1.0 to Education 3.0. This was from learning through behaviorism- students taking notes 

and classrooms being teacher-oriented (Education 1.0) to learning through constructivism - interacting 

with the web content through communicating, contribution and collaboration via social networks, 

blogs, podcasts and related participation technologies (Education 2.0) to self-paced, self- determined, 

internet-based learning which is based on problem-solving, innovation and creativity (Education 3.0) 

(Gerstein, 2014). According to (Salmon, 2016; Gerstein, 2014) the shift in the education paradigm 

brought new tools and technologies for learning as well such as LMS, MOOCs which raised the 

potential of digital learning, the concept of flipped classrooms, ubiquitous learning and mobile 

learning. All these innovations enhanced learning and contributed to lifelong learning. Education 

3.0 enabled self-directed learning, interest based learning where problem-solving, innovation and 

creativity are the drivers of education (techthought, 2018). Hence, concepts like SMART Education 

were developed to facilitate this impending 21st century learning. The concept of SMART Education 

aims to deliver Self-directed, Motivated, Adaptive, Resource-enriched, and Technology-embedded 

learning (Unesco, 2011). 

Digital Delivery 
The 21st Century learners no longer rely on textbooks as their source of learning, in fact leaners 

are sourcing to online to find reliable content such as Khan Academy, YouTube, TeacherTube’s 

collection of content, TED Talks and other Open Educational Resources (OERs) website. According 

to (Lee, 2018) digital delivery involves staying connected to ubiquitous mobile devices, using social 

platforms as primary means of communication, using cloud computing which allows creation of new 

learning tools. A report by the ‘Digital Education Advisory Group (2012) states that the 21st Century 

technologies can be used to support learning strategies and achieve high quality student outcomes. 

This was supported by Henderson et al., (2017) and Englund et al., (2016) who also stated that digital 

delivery supported students learning styles, gave timely access to resources, enhanced their learning 

through IoTs and Artificial Intelligence (AI) and enhanced real-time collaborations with their peers 

and facilitators. Table 3 summarises ways in which digital tools have improved student learning. 

Since, the concept of digital delivery had apparent benefits, and the demand from the learners for a 

life- long and life-wide learning for this century was at its peak, the higher education institutes adopted 

and incorporated the digital tools in its teaching and learning processes. The learners needed to have 

the required skills, ability and knowledge to use these tools effectively for their learning processes 

(Nand & Bibhya, 2019;Gonel & Akinci, 2018; Oyedemi, 2015; Fu, 2013). They needed to be aware 

of the issues surrounding the use of digital technology and be more responsible towards using these 

tools. According to Dios et al. (2016) security skills or the ability to use digital technologies without 

risk and dangers need to be emphasized, meaning they need to be aware of the ethics surrounding 

the use of information. As digital netizens, one must know how to access information and know 

how to manage one’s identity and privacy online. The authors, Kwon and Ahn (2017) add that most 

ethical considerations while using digital platforms and digital technologies are confined to personal 

information and copyright, however, more emphasis must be given towards ethical education to the 

digital netizens so that information retrieval and exchange occurs safely. The aforementioned ability 
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is collectively termed as technoethics- understanding the moral and ethical aspects of a technological 

society, in this case, the digital society (Amrute, 2019; Luppicini, 2017).

The emphasis on this new emerging concept of technoethics needed focus as advances in ICT 

changed the pace and way information was transmitted and shared with the individuals of the digital 

society (Perdana et al., 2016). Although there were apparent benefits in the way information was being 

disseminated to people that is information about employees, companies production, number of social 

media users, business data or company assets, the issue of ethics still persists (Dios et al., 2016). The 

issue was also evident in the education sector, as the students are consistently using the web in their 

learning processes. Since, technology is being integrated as part of the education curriculum, and 

the students are using the digital platforms for their learning purposes (using various search engines, 

discussion forums, online blogs, and inclusion of social media in education platform), they need to be 

made aware about the ethics surroung the use of technology. The lack of knowledge on technoethics 

may lead the students to misuse technology and can be involved in or suffer from cyberbullying, 

depression, suicidal ideation, anxiety and exposure to explicit online materials (Luppicini, 2017; Dios 

et al., 2017, Perdana, 2016). The authors (Dios et al., 2017; Perdana et al., 2016) state that ethics and 

security is an essential component of digital literacy. 

The above reinforced the need for digital literacy as it as a whole utilises technology as a tool and 

teaches one how to survive in this digital world (Hinostroza, 2017; Witt & Gloerfeld, 2017; Kastis 

& Carnero, 2009). Today, the concept of digital literacy has become utmost important for everyone 

around the globe. 

INFLUeNCe oF ICT IN HIGHeR eDUCATIoN 

Learning in higher education got more formalised with colonization, American Revolution and 

mass higher education era (Altbach et al., 2009). The advent of new ICT tools and technologies 

and their assimilation into the education system have now fostered many significant changes. As 

a consequence, there was a transformation of how learning and teaching took place, for example, 

new interactive and engaging learning environments evolved such as flexible learning and distance 

learning. The evolution of flexible learning and modes that are possible through the developments in 

ICT is reflected in Figure 3. In addition to these, quality content delivery, better access to educational 

Table 3. Digital tools that support Learning strategies and Learning Outcomes. Adopted from (Digital Education Advisory 
Group, 2012). 

Digital Tools Learning Strategies Learning Outcomes

OERs, Data capture technology, 

simulations 

Cognitive theory activities Solving problems which enables 

creation of new knowledge

Semantic Web Problem solving activities Finding new information through 

problem solving

Mobile devices, virtual tools, 

augmented reality tools, IoT

Scaffolded group activities, role plays 

and simulations

High level collaborative skills for 

knowledge building, experience and 

expertise. 

Web Authoring tools, virtual learning 

environment tools

Meaningful and authentic activities Cognitive skill of understanding

AR, VR, IoT, automation Inquiry- Based learning 

Design thinking

Development of generic 

problem solving skills and 

strategies that can be applied 

in different contexts. 

AR, VR, IoT, automation, 

Gamification, semantic web, AI

Self-directed Learning Development of metacognitive skills. 
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content, new assessment methods have evolved (Raturi, 2018;Sharma & Reddy, 2015; Buckingham, 

2007; Majumdar, 2006; Mioduser et al., 2003). 

Additionally, with the integration of the new ICT tools many universities around the globe have 

successfully brought positive changes in the organisation of classrooms becoming the new force and 

to some extent the prime assets which had enabled the higher education institutes to achieve their 

goals (Sharma & Reddy, 2015). However, higher education institutes faced many challenges such 

as increase in student enrollments, issues with traditional methods of facilitation particularly for 

the distance or flexible learners, lack of student motivation, student readiness and perception about 

mLearning, and student insecurities about learning (Sharma et al., 2018; Keegan, 2013; Rosenblit, 

2011). The above mentioned issues were evident as there were a slow transition and adoption of ICT 

enabled learning from the traditional learning due to lack of trained facilitators, socio- economic 

factors, unfavorable organizational culture and poor attitude, lack of funding and lack of literacy and 

competency (Sharma et al., 2019; Arsharskiy, 2017; Budhedeo, 2016). 

ICT and New Learning environments
To address the aforementioned challenges, ICT was integrated into higher education learning to 

achieve a sustainable and lifelong learning eduscape hence transforming the traditional flexible and 

distance learning to real-time web facilitation. There has been a number of interventions such as smart 

and flipped classrooms, learning with mobile devices such as tablet learning and smartphones where 

students are taught using educational videos and audios, e-lectures and online classes (Reddy et al., 

2020; Sharma et al., 2019; Sharma et al., 2019; Raturi, 2018; Kanvaria & Bisht, 2016). 

According to (Sharma & Reddy, 2015; Wade et al., 2013; Shakeb, 2011; Altbach et al., 2009), 

the following methods of learning evolved under flexible and distance learning: eLearning, web-

basedd education, Internet-mediatedd learning, telematics environment, digital education, advanced 

distributed learning off-site learning, mobile learning, open learning and so on. These new learning 

methods were adopted by many higher education providers to make teaching and learning more 

accessible for their students. Figure 3 describes the relationship between each learning method 

evolved. According to literature, flexible learning made open and distance learning possible and many 

researchers have integrated the three under flexible and open distance learning. Figure 3 shows that 

the modes of eLearning and mLearning came when mobile devices were integrated into the learning 

and teaching practices, and eventually eLearning gave rise to blended and online learning. 

The concept of eLearning emerged as the most promising and distinct way of learning in flexible 

learning which promoted student-centredlearning and improved learning experiences (Reddy et al., 

2017; Wade et al., 2013; Shopova, 2012). ELearning allowed instructional content to be updated 

Figure 3. Conceptual framework of flexible learning
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easily through the use of videos, audios, online quizzes, online discussion forums and web 2.0 tools 

(Sharma et al., 2019; Reddy et al., 2017). As the use of eLearning proliferated, it was realized that the 

traditional eLearning method faced challenges such as; it was long, dull and boring, the content was 

long and tedious hence disengaged learners, learners were isolated, lacked interaction and failed to 

engage (Growth Engineering, 2018; Elias et al., 2010). With the incoming of new ICT innovations, 

and the demand from the Net Generation learners the concept of eLearning was redefined and this 

method initiated newer learning methods that has been implemented or can be implemented for life-

long learning in years to come. This includes (Arshavskiy, 2017; Reyna, 2012):

1.  Microlearning: Learning content to be in short bursts and bit-sized. 

2.  Social Learning: Learning through social networking tools and approaches, using podcasts and 

RSS feeds.

3.  Adaptive Learning: Using content that can be modified as per student’s response and interactions. 

4.  Virtual Reality (VR) and Augmented Reality (AR): Using VR and AR environments to make 

the learning content more engaging. 

5.  Cloud- Based LMS: using cloud based LMS so that learners have access to the content anytime 

from anywhere using any device. 

The penetration of the Internet, the use of Web tools and the rapid growth of ICT devices gave rise 

to more innovative methods of teaching and learning. The popularity of the use of mobile devices also 

increased and many students were seen to be using this in university campuses and beyond for formal 

and informal learning. According to Witt & Gloerfeld (2017), the ownership, affordance and usage of 

mobile devices have exploded and with mobile Internet as an add-on has further raised the potential 

of mobile devices for learning at higher education institutes. Mobile devices such as netbooks, tablets 

and smartphones have now become the new learning and personal communication and collaboration 

tool in education. This new medium allows learners to learn beyond the classroom and homes that 

is from remote places, having access from anywhere and at any time Krull & Duart, 2017; Klimova 

& Poulova, 2016). This new paradigm has been termed as mobile learning or mLearning and due to 

the fact that mobile learning is flexible, it is commonly used to facilitate distance learning, as shown 

in Figure 3. 

Technology integrated learning brought in new modes of learning such as blended learning and 

online learning which allowed greater learner interactivity and efficiency, motivation, and cognitive 

effectiveness, combined collaborative learning with web-based technology to enhance student learning 

(Li et al., 2017; Kirkwood & Price, 2014). 

ICT and Student Learning 
Just as ICT technology is influencing and supporting various mediums of learning methods, it is also 

supporting varied learning styles of students. From the behaviorist theory (McLeod, 2017) in the early 

days of learning to cognitive theory of learning from 1909 – 1913 (Bredo, 1994) and the evolution 

of these two learning theories to constructivism was only possible due to the introduction of new 

ICT tools and digital media (Mechlova & Malčík, 2012) . According to Reddy & Sharma (2015); 

Buckingham (2007); Majumdar (2006) digital media allowed ubiquitous access to learning resources 

which enabled self-paced and self-directed learning for students. Learning became more inquiry and 

experimental based, which developed student’s creative thinking skills. ICT combined with the new 

learning modes provided a number of benefits to the learners including improved completion and 

student retention rates, fostered deeper learning and understanding of high order thinking processes, 

improved student interaction in online discussion forums and activities and provided greater flexibility 

for students to get access to learning resources (Li et al., 2017; Kirkwood & Price, 2014). In 2002, 

Oliver elaborated on the impact of ICT on student learning in the following ways;
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1.  What is learnt, that is access to a number of resources in different forms and types, learning 

environments tailored to inquiry-based learning, teachers to be guides on the side instead of 

being content experts

2.  How students learn, that is students to take responsibility for their learning, learning that is 

conducted to be based on the constructivism theory where students learn by doing experiments 

and solving problems rather than memorizing

3.  When and where students learn, that is using ICT tools and technologies to provide flexible 

delivery through flexible and distance learning and getting access to the learning materials as 

well. 

According to (Bhatt, 2015), each student has different learning style and it is important that 

learning for each student is fostered in a way that they are able to receive and process accordingly. 

Therefore, learning through ICT provides facilitators with versatile instruments that can be used 

to foster learning and meet each students learning style. Majumdar (2006) adds that the interactive 

multimedia based instructional materials gives learners the control to review the learning content 

at their own pace and according to their own interest, needs and cognitive processes. The learners 

always prefer learning that is flexible, that is in accordance with their pace and space and the content 

is favorable to them. Therefore, ICT tools are now being used to fulfil the needs of these ‘Net 

Generation’ users. 

Although there are underlying issues such as cost of education and cost of ICT technologies, 

lack of support from administrators and stakeholders, the higher education institutes (HEI) continue 

to adopt these technologies to improve their teaching-learning processes to prepare their students for 

the job markets and support future educational developments. 

ICT and Changing Role of Facilitators
The transition from traditional learning to ICT leveraged learning has not only changed the way students 

learn but has also changed the role of facilitators. With the new learning paradigm of constructivism, 

it has become important for facilitators to nurture their teaching strategies in a way that their learners 

are actively engaged (Alam, 2016). The learning environment must support multiple perspectives of 

reality, knowledge construction and lifelong learning. For this, Ilomaki (2008) states that ‘teacher 

technology’ skills are important whereby a facilitator should be able to use the necessary digital skills 

to scaffold their learners to open learning environments. The teacher’s role as described by Ilomaki 

(2008) is from the creator or advisor of knowledge to a learning coach. 

ICT technology has enabled the facilitators to deliver quality learning materials to their learners, 

improved their productivity as technology skills are upgraded as part of their professional development, 

develop new learning environments, improve the communication between them and the learners, and 

enable them to manage the student administration (Alam, 2016; Kaur, 2016; Thakral, 2016; Ilomaki, 

2008). Figure 4 shows how ICT tools have positively impacted facilitators’ role at higher education by 

performing various tasks in everyday academic life. As per Figure 4, the use of ICT has enabled data 

to be produced in various formats, enhanced collaboration between the students and the facilitators, 

enhanced the learning environments and innovated tools that could be used by students for their 

learning processes (Ilomaki, 2008). Broadly, the ICT tools have opened by opportunities for learning 

by transforming the learning and teaching processes. As such ICT has enabled the facilitators to 

deliver ‘just-in-time’ learning, provide better learning materials by manipulating existing information, 

integrate new pedagogical strategies and deal with the different learning styles of students. 
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DIGITAL LITeRACy 

The term literacy can be defined as the mastery of simple and practical skills which bring a profound 

enrichment and transformation of human thinking capabilities (Belshaw, 2012). In the 21st Century, 

with the advent of new technologies and the Web tools the demand for learning by individuals, society 

and education authorities has become extremely complex due to the fact that new technological 

skills and knowledge are required in technology-oriented workplaces. New literacies have evolved or 

have been re-defined for a life- long learning perspective (Kastis & Carneiro, 2009). Technological 

innovations have transformed how learning is taking place and digital literacy has become one of the 

main competences in this era (Cisotto & Pupolin, Evolution of ICT for the improvement of quality 

of life, 2018).

The concept of digital literacy is dated back to 1960, and it has evolved with time due to the 

fact that the change in technology affected how the term was defined (Kastis & Carneiro, 2009). In 

the early days, literacy meant visually seeing, interpreting and communicating this information with 

others; therefore John Debes defined the concept as ‘visual literacy’ (Lankshear & Knobel, 2008). 

Considine (1986) defines visual literacy as the ability to comprehend (able to produce and interpret 

visual messages) and create images in a variety of media in order to communicate effectively. On the 

contrary, (Cassidy & Knowlton, 1983) and (Suhor & Little, 1988) argued that the term did not have 

enough explanatory power and was absurd hence from the 1970s, parallel to ‘visual literacy’, the term 

‘technological literacy’ came into the picture. Technological literacy incorporated all the changes 

that were brought about by the technological innovations in the environment, therefore Martin (2006) 

defined ‘technological literacy’ as the ability to use the new technologies which were efficient and 

appropriate to produce information with new insights. In the 1980s, the term technological literacy 

was still popular with the growing use of computer-based and media technologies by young people. 

According to Gurak (2001), literacy meant the ability to perform something and the definition of 

‘technological literacy’ was limited to knowing how to use a particular piece of technology. He 

argued that the element of ‘literacy’ and the ability to make meta-level decision judgements about 

Figure 4. Impact of ICT on learning process. Model is adapted from theories explained by Ilomaki (2008)
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technology usage entirely absent from the definition of 1970s- 1980s. Eyman (2007) also argued that 

‘technological literacy’ was a broad term and there was no functional distinction between print-based 

literacy (reading, writing and communication information through print mediums such as magazines, 

newspapers, etc.) and digital literacy. 

With the development of Apple II in 1977, followed by IBM’s first ‘Personal Computer’ (PC) 

in 1981, Graphical User Interfaces (GUIs) in the early 1980s and onwards, Apple’s ‘Finder’ in 1984 

followed by Microsoft’s ‘Windows’ in 1985, there was a need to define the new competencies and 

literacies that came with these new innovations . Hunter (1984) and Scher (1984) defined ‘computer 

literacy’ as having the ability to understand the characteristics, capabilities and applications of a 

computer and implementing this knowledge to the productive use of computer applications. Till 

the late 1990s, the term ‘computer literacy’ continued to be used without any issues. It was in the 

late 1990s, when ‘computer literacy’ competencies were being measured due to the growing use of 

computers in education, work and leisure and it was during this time when ‘new literacies’ occurred 

. The term ‘computer literacy’ began to lose its credibility. According to, ‘computer literacy’ was 

about how to us the computer to access knowledge and media rather than using a computer to create 

knowledge and media. In addition, the encoding element of literacy was being lost therefore a new 

term ‘ICT literacy’ was introduced. 

The conceptual definition of ‘ICT literacy’ is the use of digital technology, communications tools, 

and/or networks to access, manage, integrate, evaluate, and create information in order to function 

in a knowledge-basedd society (Lankshear & Knobel, 2008). Cook and Smith (2004) state that ‘ICT 

literacy’ is the use of ICT applications such as spreadsheets, word processors etc, engaging with online 

communities and in eLearning. The definition of ‘ICT literacy’ was more of conceptual rather than 

procedural and the term ‘literacy’ was seen to be reliant upon specific tools rather than involving a 

meta-level definition (Lankshear & knobel, 2008; Oliver &Towers, 2000). There have been varied 

definitions of ‘ICT literacy’ as it meant differently to different groups, for example, The European 

Commission, defines ‘ICT literacy’ as ‘learning to operate technology’ without it including any 

‘higher-order skills’ (Coutinho, 2007). Town (2003) argues that the term ‘ICT literacy’ has implied 

the inclusion of information literacy and computer literacy, not realising that IT is a synonym for 

‘computer literacy’ and ‘information literacy’ is a broad term on its own. 

To embrace the growing use of digital technology, a much broader term was needed to define 

this usage. With the growth in Web technologies and access to digital technology and Internet, 

digital media was becoming the central aspect of the ‘Net Generation’ hence the most relevant term 

to describe this technological evolution was ‘digital literacy’. Glister first used the term in 1997 who 

defined ‘digital literacy’ as the ability to understand and use information in multiple formats from 

a wide range of sources when it is presented via computers (Glister, 1997). Martin (2008) defines 

‘digital literacy’ as a literacy which involves acquiring and using knowledge, techniques, attitudes 

and personal qualities and will include the ability to plan, execute and evaluate real-life situations. 

However, Martin’s definition lacked the importance of creative activities in digital literacy (Lankshear 

& Knobel, 2008). The definition of digital literacy – “the ability to understand the communication 

media used in their society and the way they operate and to acquire skills in using these media to 

communicate with others” also lacked the creative element of digital literacy (Lankshear & Knobel, 

2008). The European Commission defined digital literacy as the ability to use ICT and the Internet 

for creativity, innovation and entrepreneurship and acquiring the skills and knowledge necessary to 

live in the 21st Century (Martin & Grudziecki, 2015). In 2006, Martin and Grudziecki developed 

three levels of digital competence shown in Figure 5. 

According to (Martin & Grudziecki, 2006), all the levels are linked to each other that is ; if 

we look at the model, at the foundation is digital competence which include the skills, knowledge, 

attitude and awareness about digital technology. Then at level 2 is digital usage which is dependent 

on the digital competence or digital literacy of individuals. This includes using the digital skills to 

use appropriate digital tools to find and process information and seek a solution to a problem. At the 
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very top level is the digital transformation which is achieved through digital usage. The individuals 

make use of the digital tools to create new knowledge, activity or innovation. This model fulfilled 

the requirements of digital literacy. 

Tabusum et al. (2014) defined digital literacy as the ability to locate, organize, understand, 

evaluate, and analyze information using digital technology. He states that it is not just being computer 

literate but using digital technologies to communicate information using digital platforms. 

Walton (2016) in his article titled “Digital Literacy: Establishing the Boundaries and Identifying 

the Partners” has coined the definition of digital literacy as: the ability to find, evaluate, utilize, share, 

and create content using information technologies and the Internet. It is the confident and critical use 

of information and digital technologies to enhance academic, personal, and professional development. 

It is the ability to use digital technology, communication tools or networks to locate, evaluate, use 

and create information, understand it and use information in multiple formats from a wide range of 

sources via computers and perform tasks effectively in a digital environment. 

The definition of digital literacy changes as per different authors due to the fact that new 

technologies and innovations change the way people utilise technologies and perform tasks. Also, 

each author or organization has agreed that the concept of ‘digital literacy’ is a multidimensional 

concept entailing a complex integration of technical skills, cognitive skills and meta-cognitive 

processes as well as civic engagement and ethical awareness (Rosenblit, 2011; Martin & Grudziecki, 

2011). For this study, the term digital literacy is defined as an individual’s ability to find and evaluate 

information, use this information effectively, create new content using this information and share 

and communicate this newly created information using appropriate digital technologies. A digitally 

literate person should have the following abilities:

1.  Possesses comprehensive knowledge of ICT technologies and emerging ICT technology and 

their efficient and effective usage

2.  Possesses a variety of skills (technical and cognitive) to disseminate, locate digital information 

using well-designed search strategies and critically evaluate it and judge the quality

Figure 5. Levels of digital literacy by Martin and Grudziecki, 2006
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3.  Understands the relationship between technology and life- long journey, personal privacy, 

interact appropriately with other people via digital technologies (communicate and collaborate 

with peers, colleagues, family and on occasion general public)

4.  Participates in civic society and contribute to a vibrant and informed society and has the self- 

motivation to seek, share information, learn new skills, evolve and transform lives

5.  Considers the impact and longevity of digital information that they are considering to public and 

protect others.

According to (Covello, 2010) digital literacy is an umbrella for a number of complex and integrated 

sub-disciplines or “literacy’s” such as ‘Information Literacy’, ‘ Computer Literacy’, ‘Media Literacy’, 

‘Communication Literacy’, ‘Visual Literacy’ and ‘Technological Literacy’. Covello’s work was used 

as a guideline for this study as his study had a similar setting to this study. The background for his 

research was an educational setting and educational testing service (ETS) was designed to measure 

digital literacy skills of the students’. However, this ETS was used to design various assessments which 

only focused on measuring the ICT skills of the students and did not consider other components of 

digital literacy. In this information age as new digital tools and technologies have evolved, Covello’s 

definition of the six components lacked the necessary skills needed for an individual living in this 

age. For the purpose of this study, his guideline of the six components of digital literacy has been 

redefined to include the necessary digital skills needed by an individual for this age. Also, these 

six components have been used to design a digital literacy scale that will measure students’ digital 

literacy skills. The items of each of the six components have also been identified for this study and 

as this was missing in the study done by Covello. 

The definitions of the aforementioned literacy’s have undergone transformation or expansion 

as innovation and research has redefined them. For this research, these six literacy disciplines are 

adopted and redefined as such:

1.  Information Literacy: Using digital technology to find, locate, analyse and synthesise resources, 

evaluating the credibility of these resources appropriate citation techniques, abiding the legal 

and ethical issues surrounding the use of these resources and formulating research questions in 

an accurate, effective and efficient manner. 

2.  Computer Literacy: An understanding of how to use computers, digital technologies and their 

applications for practical use.

3.  Media Literacy: Having the ability to use digital technologies to access, analyse, evaluate and 

communicate information in a variety of digital platforms. 

4.  Communication Literacy: Using digital technologies to communicate effectively as individuals 

and work collaboratively in groups, using publishing technologies, the Internet and Web 2.0 tools 

and technologies. 

5.  Visual Literacy: Having the ability to use digital technology to ‘read,’ interpret, and understand 

information presented in pictorial or graphic images communicate this information and convert 

the information into visual representations. 

6.  Technological Literacy: Having the ability to use digital technology to improve learning, 

productivity and performance. 

CoNCLUSIoN 

In this growing age of technology, a number of new technological devices and tools have been designed 

and their benefits are easily apparent to all irrespective irrespective of geological isolation, and the 

demographic, social, and economic diversities... This paper attempts to discuss the importance, usage 

and benefits of ICT in the developing countries as the developed countries have already adopted 
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and embraced ICT in the various facets. The paper also reflects on the emerging tools and concepts 

that came about with the proliferation of ICT and then discusses the trending impact of ICT in the 

education sector.

The paper identifies many positive impacts of ICT in the field of education and how it has 

assisted and improved the facilitation and delivery of content in HEI. Together with this, ICT has 

brought changes in the pedagogical practices as new learning environments such as cohort-based, 

blended and online learning were created. As such, the role of the facilitators changed due to the new 

pedagogical strategies and learning became more enquiry based. 

Since, the paper reflects on so many benefits of ICT, we also realised that in order to reap the 

full potential and benefits of ICT in the developing countries, the individuals need to attain proper 

skills so that they can actively participate in using the new technologies that evolve with time. This 

can be achieved through digital literacy- one of the major concepts discussed in this paper. As the 

individual’s skills are developed, the individuals will encompass a greater knowledge on using these 

technologies and hence contribute to national building and achievement of the SDG goals as shown in 

Figure 1. The aforementioned theory gave arise to the four gear model for this paper which shows that 

digital literacy plays a pivotal role to drive the use of ICTs to attain sustainable development goals. 

This study has finally redefined digital literacy and the six components of digital literacy that 

we have adopted from Covello (2010). The paper recommends that the components of digital literacy 

that has been identified and redefined in this paper can be used to develop a digital literacy scale to 

measure the digital competencies of individuals. This is needed so that individual competencies can 

be known and proper interventions can be developed to improve the digital literacy of individuals. 
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