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Abstract 
 

 Information and Communication Technology (ICT) has been fast evolving in the last few decades 
and has been changing the scope of operation and the impact of many of our institutions. ICT’s 
impact on educational institutions, especially at the primary and secondary level, is unprecedented 
and unquestionably global in nature. The  teaching and learning processes in the primary and 
secondary schools have been drastically affected by ICT. Although the extent of ICT’s impact on 
primary and secondary institutions seem to vary from one country to the other,  there is a worldwide 
commitment to make use of ICT and  provide access to the best of education everywhere. This paper 
presents an overview on the current trend in the use of ICT in education, the tools and techniques 
that are available for the teaching and learning process, and the challenges that have to be 
overcome to realize the full potentials of the role of ICT in education. 
 

1. Introduction  
 
ICT, as we know it today, can be considered to have started when the scientific advances in physics, 
chemistry, materials, and applied Sciences and engineering  introduced the movie cameras, the film 
technology,  projectors, telephone and telegraph systems  and the copying machines.  The movie 
cameras enabled capturing real life images, while the film technology  made it possible to preserve 
and share the captured  images. The projectors and sound systems enabled sharing information to a 
relatively large audience. Telephone and telegraph systems formed  part of the first generation  of 
ICT systems and helped overcome communication difficulties over a distance. Printing and copying 
machines helped enormously in sharing information with a large population. The introduction of 
digital technologies with computers, and  cellular phones, combined with  the invention of internet 
have brought us to the contemporary  era of information and communication technologies.  Although 
we take it for granted the role of electricity in modern ICT, everyone is constantly reminded of the fact 
that the management of power and power sources play a fundamental role in how ICT will evolve in 
the future.  
 
 

2. Role of ICT in Education 
 
ICT’s role in education is still evolving.  But if the last two decades is any indication, ICT has the 
potential to revolutionize education at all levels in the coming years. From the children learning to 
write alphabets  at the kindergarten schools to the senior citizens  pursuing their literary or other 
interests in their retirement years, or for  the working professionals interested in gaining advanced 
skills to supplement their career needs, ICT seem to provide the best solution. ICT is an enabler, an 
excellent set of tools, and possibly a game changer for societies that are hungry for knowledge, 
employable skills and the means to provide mass education at an affordable cost.  A few  highly 
successful cases will illustrate the role of ICT in global education.  
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The US Department of Education identifies some of the most successful examples of ICT in 
education in the USA [1].  It lists programs that are offered as nationwide, individual state-wide, or 
city level school district programs. It also highlights the virtual or online learning programs that lead to 
high school diplomas or college degrees, home schools that are supported by full-time online 
programs, and blended learning programs that combine the best of all systems available to students 
anywhere in the world.  For the purposes of illustration, this paper presents the following as 
examples.   
 
The Florida Virtual School ( www.flvs.net ) is the global pioneer in online education for students from 
kindergarten  through grade 12 (K-12). Started in 1997 with only 77 students in the State of Florida, 
USA, the program’s success has resulted in enrolling  about 160,000 by 2012 from all states of USA 
and 60 countries across the globe [2]. In Figure-1, the enrollment data for the school that is totally 
internet-based are presented for the period  from 1997-2009.  The school offers full-time as well as 
part-time study options for students to earn K-12 course credits or a high school diploma. Students 
also take courses for advanced placement in schools and colleges in the USA.  The school  has 
become known for its success in motivating and engaging students, enabling strong faculty-student 
relationship, effective learning outcomes and one of the most cost effective means of delivering K-12 
education.   
 

 
Figure -1: Internet-Based Florida Virtual School – Enrollment ( 1997-2008) 

Source: Mackey (2009) 
 

A case study conducted in 2009 chronicles the creation and  success of the Florida Virtual School 
and its impact on K-12 education globally [3].  Figure -2 presents a comparison on how the Florida 
Virtual School (FLVS) students  have performed against the students in all of US and those of the 
State Florida. In most subjects, the Florida Virtual students have out performed the state and the 
nation. Their performance in subjects such as history, biology, calculus, computer science and 
English have been so impressive that the school has started offering skill based, employment 
oriented programs to a large number of students. The successful model of FLVS has since been 
used by other states in the USA [4]. 
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Figure -2: Comparison of Students Performance:  

Students from all over USA vs  State of Florida Students vs Florida Virtual School Students 
Source: Mackey (2009) 

 
There are hundreds of higher educational institutions all over the world providing advanced degree 
programs by using a combination of ICT tools and technologies.  Some are known for the size of the 
online degree programs and the others  for the quality of education they offer and the impact on 
employment. Pennsylvania State University’s (PSU) World Campus is considered to be one of the 
best online degree granting institutions in the world [5].  Started to offer technology- based programs 
in 1892, PSU focuses on student learning  at any time, anywhere. Based on the non synchronous 
delivery of courses, it offers the students with the means to study in a self paced manner, be part of a 
network of students and working professionals, participate in group discussions, carry out individual 
or team projects, and submit to the rigors of the academic process that includes assignments, 
projects, and examinations. The degree granted through the World Campus is exactly the same as 
those offered to the full-time students at PSU. 
 
Another dimension of ICT in education emerged when massive open  online courses (MOOC) were 
introduced in 2008 [6].  Developed  primarily as a means to provide open access to education,  
MOOC has evolved to be a major contributor to higher education everywhere. It has enabled 
education providers to reach out and educate a wide spectrum of population all over the world. Many 
of the world’s leading academic institutions, multinational information technology companies, 
philanthropic organizations and the governmental agencies have come together to develop and 
deliver large numbers of courses to anyone anywhere at no cost or at a relatively low cost. 
Institutions such as MIT, Harvard, University of California-Berkeley,  Stanford and others have been 
the pioneers  in formally offering courses through MOOC. They have been  providing academic, 
organizational, logistic and other support to create Coursera, edX and other academic enterprises 
and offer courses in the form of MOOC. In 2013, there were about 500 MOOC courses offered 
through various non-profit and commercial organizations. The number of courses rose to 4200 in 
2014 and stabilized at about 3000 courses by  the beginning of  2016[7, 8].  
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Figure 3 presents the growth in enrollment in online courses for the period from 2002 to 2011 [9]. 
 

 
Figure 3: Growth in Online Enrollment: 2002-2011 

Source: Babson Survey Research Group 
 

 
Figure 4 presents the US enrollment in MOOC based courses in 2014 and the background of those 
enrolled in those courses. More than half of those enrolled had a bachelors or above educational 
background indicating the professional development impact of MOOC [10].  
 
 

 
 

Figure 4: US Enrollment in MOOC Courses by Educational Background ( 2015) 
Source:   Chronicle of Higher Education 

 
 
Another interesting statistics on MOOC from the Chronicle of Higher Education is presented in 
Figure-5. It shows that more than a third of the world enrollment in MOOC in 2015 was from North 
America, while South Asia and Europe combined accounted for another 40% [10]. Other studies 
have indicated that the total global enrollment in MOOC was about 35 million in 4200 courses in 2015 
and growing at a rate of 250,000 students annually [8]. 
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Figure 5: Origin of Students in the  US Institutional MOOC Courses ( 2015) 

Source:  Chronicle of Higher Education 
 
 
While MOOC was primarily focused on offering non degree oriented courses,  by 2014, a handful of 
universities have started accepting credits earned through MOOC as transfer credits and using them 
towards meeting various degree requirements.  More recently, the Georgia Institute of Technology, 
USA partnered with the telecommunication giant AT&T and the educational provider Udacity  to offer 
the first masters degree program in computer science using MOOC.  As of  the middle of 2016, more 
than 10,600 students from 86 countries have applied for  the  Georgia Tech’s masters degree and 
3300 have enrolled, making it one of the best examples of ICT application in higher education [11].  
At the same time, companies such as Google and Microsoft  have stepped in to partner with Harvard, 
INSEAD and other leading global academic institutions to enhance the impact of MOOC even further  
by offering advanced courses [12 and 13].   
 

3. ICT:  Tools and Techniques 
 
ICT tools have evolved in the last 50 years from simple still video displays to global sharing of voice, 
live video, and text  to be shared at any time, anywhere. In the early days, when the information 
sharing started, it was primarily in the form of written text on various media such as  dry leaves, 
clothes, papers and finally moving to the digital format. Sill pictures and graphics came into being to 
enhance the text message delivery and communication. Video without voice was the next step in the 
evolution. Delivery of messages through live or recorded audio enhanced the process even further. 
Telegraph, telephone and video with audio pushed the process to be far more effective and impactful 
than ever. Invention of the computers and digital devices brought us to the modern day 
communication process. Then came the internet and the advances in mobile phone systems. Today, 
information sharing through worldwide web technology, mobile phones, use of satellites for global 
communication, and social media for networking, ICT is changing the scope of teaching and learning 
everywhere.  
 
Today, there are hundreds of  hardware and software tools and organizational mechanisms that are 
available to promote education through non traditional processes [14].  A brief summary of some of 
the tools and mechanism are presented here: 
 
Coursera – It is a course providing service offered by universities such as Stanford and Yale. The 
courses offered  are either free of cost or require fees ranging from $29  to $199 per course. 
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Duolingo -  It is a free language teaching service offering language courses in 22 different languages.  
 
Dropbox – It is file hosting service made available to people all over the world. It allows instant 
sharing of information from small digital file to a large digital content.  
 
EdX – Created by MIT and Harvard Universities, it is a Massive Open Online Course provider. EdX 
Offers free to fee paying courses in diverse disciplines to students all over the world.  
 
Google docs, Google sheets and Google Slides –  These three are  free platforms provided by 
Google to create, edit and present documents by individuals or teams at various locations.  
 
Khan Academy – Kahn Academy, a non profit organization,  provides free online education service to 
students all over the world. It uses you tube and short lecture format to educate students.  
 
Moodle – It is a free online learning management system that allows teachers and institutions to 
develop instructional material, teach students and assess their performance.  
 
Skype – A free global communication platform that is widely used as a social networking system as 
well a conferencing and teaching tool. It is used for text messaging, voice mail, online call,  and multi-
participant conferencing. 
 
Udemy – Udemy offers online education, developed and taught by professional experts in their 
respective fields. Courses are offered either free of cost or for a fee.  
 

4. Challenges in ICT- Implementation 
 
Research in various parts of the world have shown the challenges facing the implementation of ICT. 
They vary anywhere from policy issues to resource limitations, from keeping up with fast changing 
technology to faculty development, and from social issues to lack of commitment at the national level 
[15 and 16]. Some of the key challenges in implementing ICT in education are outlined here: 

- Establishing national priorities in education and the use of ICT in education 
- Policies relating to human resource development and the role of ICT in the development 
- Public awareness of the opportunities in using ICT  
- The role of government in educating the public on the benefits of using ICT 
- Industry and the private sector’s role in public education 
- Public and private partnership in implementing ICT, especially in developing countries 
- Role of international organizations in reaching out to under developed countries  
- Identifying and providing resource requirements for schools 
- Lack of electricity 
- Lack of adequate infrastructure 
- Lack of computer hardware and software 
- Lack of training 
- Lack of teachers 
- Lack on internet connectivity 
- Lack of resources and provisions for maintenance 
- Fear in using ICT 
- Individual and collective drive and motivation to use ICT 
- Social norms and customs that become obstacles to ICT use  
- Language barriers 
- Cultural barriers 
- Financial provisions, sustainable funding for growth 
- Global standardization in ICT use 
- Preparing students for employment 
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- Understanding of the needs of industry and being responsive 
 

5. Conclusions 
 
This paper has provided a broader overview of ICT in education in general and in higher education in 
particular. The example of the Virtual School of Florida is an indication of how ICT has been 
impacting an entire generation of young people in a country like USA. Similarly, the MOOC courses 
have opened up the opportunities for anyone anywhere to earn a college degree without even setting 
foot on a college campus. They have also created opportunities for students  worldwide to  earn 
university degrees from  prestigious institutions in the USA, Europe and elsewhere.  ICT use still has 
barriers  to overcome, especially due to resource limitations and access to technology. But the 
indications are that the advances in technology will help overcome all the barriers and enable ICT to 
be one of the most powerful tools of modern society.  
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