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ABSTRACT 

The goal of this research is to examine the role of information and communication 

technology in carrying out research work and how it will help in improving an existing 

system. Many problems beset research and development in the past before the invention of 

information and communication technology. Some of these problems are scarcity of research 

facilities, scanty information base, illiteracy, lack of good statistical analysis tools, security 

issues. A survey carried out using Structured Questionnaire to assess the challenges 

researchers undergo in carrying out their researches without the use of ICT tools in the 

research works. The survey was sent to participants, including Faculty, Staff, and Students. 

The total number of respondents was about 52%. The majority of the participants, about 27% 

placed a high importance on having an internet to have good access to information. 19% of 

the rest of the participants attributed high importance to learning to interact with the online 

learning management system blackboard. The other participants agreed that social media 

should be more actively utilized for diverse activities for academic and research purposes.  

The study helped to identify the current needs and challenges faced by professionals and 

students when carrying out research. More research is needed in order to effectively 

integrate the use of ICT in the field of higher education. 

 

KEYWORDS; Information, Communication, Technology, Research, Development 

 

 

1.0 INTRODUCTION  

Information and Communication Technologies (ICT) refers to technologies that provide 

access to information through telecommunications. It is similar to Information Technology 

(IT) but focuses primarily on communication technologies. This includes the Internet, 

wireless networks, cell phones, and other communication mediums. Information and 

communication technologies (ICT) have provided society with a vast array of new 

communication capabilities. For example, people can communicate in real-time with others 

in different countries using technologies such as instant messaging, voice over IP (VoIP), and 

video-conferencing. Social networking websites like Facebook allow users from all over the 

world to remain in contact and communicate on a regular basis.  

According to (Sukanta, 2012), Information and Communication Technologies (ICTs) 

are referred to as varied collection of technological gear and resources which are made use of 

to communicate. They are also made use to generate distribute, collect and administer 

information. ICTs is a generic term referring to technologies that are used for collecting, 

storing, editing and passing on (Communicating) Information in various forms.’ The above 
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definition separates distinct fields of ICTs and the same time links them together so as to 

operate as an entity (Lina et al., 2011). (ICT) Since Existence has been the key tool for 

development in many different ways in the whole world. Students interactions in digital 

learning environments are distributed over time and space, and many aspects of eLearning 

phenomenon cannot be investigated using traditional research approaches at the same time, 

the Possibility to collect digital data students’ online interactions and learning opens a range 

of new opportunities to use ICT as research tool and apply new research approaches 

(Kudishora, 2009). ICT is the driving force in all fields and areas of research and 

development, to drill further, let us look at two key items – Research and development. 

Researchers in the past went through a lot in trying to carry out their works through 

lots and lots of manual works in collecting data, lack of statistical software for analysis, no 

access to internet to get information’s on research area. On the other hand when we look at 

development, we realize that development hardly thrived in the past due to poor or lack of 

technology in achieving sustainable any country required. The aim of this work is to show the 

relevance of ICT in research and development, the objective is how ICT has been a driving 

tool for research and development. 

 

2.0   Review of Literature  

According to (Mansell, 1999), ICT is used to satisfy the basic needs of all the population and 

contributes to economic and social objectives; technology assessment procedures and 

methodologies are introduced to help identify and select key ICT production sectors and to 

promote key user initiatives. Measure are taken to provide access to public information of 

relevance to citizens and community groups including those promoting public awareness of 

ICT applications, the Potential of databases and demonstration projects; ICT applications are 

used to encourage interactive relationships between governments, local authorities and 

citizens and within citizens groups. 

Applications of ICTs are particularly powerful and uncontroversial in higher 

education’s research function. Four areas are particularly important: The steady in bandwidth 

and computing power available have made it possible for research teams to be spread across 

the world instead of concentrated in a single institution. The combination of communications 

and digital libraries is equalizing acess to academic resources, greatly enriching research 

possibilities for smaller institutions and those outside the big cities. Taking full advantage of 

these trends to create new dynamics in research requires national policies for ICTs in higher 

education and the establishment of joint information systems linking all higher education 

institutions (Sukanta Sarkar 2012).  

 

2.1 Components of an ICT system 

ICT encompasses both the internet-enabled sphere as well as the mobile one powered by 

wireless networks. It also includes antiquated technologies, such as landline telephones, radio 

and television broadcast – all of which are still widely used today alongside cutting-edge ICT 

pieces such as artificial intelligence and robotics. 

The list of ICT components is exhaustive, and it continues to grow. Some 

components, such as computers and telephones, have existed for decades. Others, such as 

smartphones, digital TVs and robots, are more recent entries. 
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2.2 Application of ICT in Research 

Applications of ICT are mainly used by researchers for its ability to ease the knowledge-

gathering process and to enhance resource development. Researcher in general value 

creativity and originality, thus the ICT tools which provide with the most open situations with 

great autonomy to the researcher can really help in identifying and solving research problems 

in the most creative ways. The use of ICT is based on the individual’s logical assessment of 

how various applications increase his/her effectiveness and efficiency in work and provide 

ease in communication with peers. 

Use of ICT tools or application for making research data and information available 

are plenty in numbers today, but the best use of ICT tools would be to improve cognitive 

skills and thus help discriminate, analyse and create information rather than simply 

accumulate. As usually research process deals with a large amount of complex information 

and requires a lot of skills to analyse and organize these well, any ICT tool which helps the 

researcher give meaning and precision along with adding value to the information generated 

would be rated above the ones which help in just gathering information. 

Generally, Applications of ICT help the researcher in the following research-related tasks: 

• identify appropriate information sources 

• critically analyse information 

• research effectively 

• manage information 

• use the information to extend and communicate knowledge across subject fields 

• search up to ten databases and electronic resources simultaneously 

• receive results in a common format 

• link to individual databases for more specialised searching 

• select favourite resources and e-journals, save searches and records, and set up email 

alerts. 

Applications of ICT have many effects on research.  They can be classified into three 

categories which include: 

• Applications of ICT in pre-data analysis 

• Applications of ICT in data analysis, and 

• Applications of ICT in post-data analysis 

 

2.3 Application of ICT in Development 

ICT helps to keep pace with the latest developments with the help of different technologies 

included in it. www – www stands for world wide web which is one of the most important 

and widely accepted services (like IRC, E-mail etc.) of the Internet. Its popularity has 

increased dramatically, simply because it’s very easy to use colourful and rich content. 

According to Collins  and Jung (2003): - “Web is a series of interconnected documents stored 

on computer sites or websites”. 

  E-learning– E-learning is also known as online learning. E–learning encompasses 

learning at all levels both formal and non-formal that uses an information network– the 

Internet, an intranet (LAN) or extranet (WAN). The components include e-portfolios, cyber 

infrastructures, digital libraries and online learning object repositories. All the above 

components create a digital identity of the user and connect all the stakeholders in the 

education. It also facilitates inter disciplinary research.  
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Group Discussion – Internet Relay Chat (IRC) is among the popular Internet service people 

mostly use for live chatting. Group of people with common interest can exchange views / 

opinions with each other instantly through Internet. Description of the internet technologies 

required to support education via ICTs (www, video conference, TeleConference, Mobile 

Conference, CD Database, WordProcessor, Intranet, Internet etc.)  

E-Modules – Modules written are converted and stored into digital version into a computer 

using word processor accessible by the user through internet.  

 

Teleconferencing  

1. Audio – Conferencing – It involves the live (realtime) exchange of voice messages over a 

telephone network when low – band width text and still images such as graphs, diagrams or 

picture can also be exchanged along with voice messages, then this type of conferencing is 

called audiographic. Non-moving visuals are added using a computer keyboard or by drawing 

/ writing on graphics tablet or whiteboard.  

 

2. Video – Conferencing – Video Conferencing allows the exchange not just of voice and 

graphics but also of moving images. Video-Conferencing technology does not use telephone 

lines but either a satellite link or television network (broadcast / cable).  

 

3. Web – Based Conferencing – Web-based conferencing as the name implies, involves the 

transmission of text and graphic, audio and visual media via the internet; it requires the use of 

a computer with a browser and communication can be both synchronous and asynchronous.  

 

4. Open and Distance Learning – All these services availed through ICT plays a great role in 

teacher education. It allows higher participation and greater interaction. It also improves the 

quality of education by facilitating learning by doing, directed instruction, self-learning, 

problem solving, information seeking and analysis and critical thinking as well as the ability 

to communicate, collaborate and learn. 

 

3.0. Methodology  

In order to make any business decision collecting data information is very important and this 

process known as research methodology. The research methodology may include many 

research techniques such as interviews, publication research and surveys etc, it doesn’t only 

depend on the present information but it may also depend on the historical information as 

well (Marcuki, 2008) 

In Order to carry out this work, Structured System Analysis and Design Methodology 

(SSADM) is used. This model involves the – Problem identification, Feasibility study, 

Systems analysis, System design, Document.  

 

i. Problem identification: The problem identified here is the difficulty researchers go 

through carrying out research in the days before ICT and how difficult it was 

development to take place. 

ii. Feasibility Study: a general survey was carried out via questionnaires, interviews, 

studying journals on the system in view observations etc. 

iii. System Analysis: the comparism between research and development with ICT and 

without ICT was made in order to analysis the system properly.  
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iv. System Design: an outline on how to carry out the research was done it order to get a 

proper guideline of the stages. 

v. Documentation: everything from the beginning to the end in the course of the research 

was penciled down in order to have a full compendium i.e. (full record) of the system 

in view. 

 

3.1 BENEFITS AND CHALLENGES OF ICT  

Tools are now available on the Internet to assist both teachers and students to manage writing 

assignments to detect and avoid the pitfalls of plagiarism and copyright violations. One of the 

great benefits of ICTs in teaching is that they can improve the quality and the quantity of 

educational provision. For this to happen however, they must be used appropriately. While 

using ICTs in teaching has some obvious benefits, ICTs also bring challenges. First is the 

high cost of acquiring, installing, operating, maintaining and replacing ICTs. While 

potentially of great importance, the integration of ICTs into teaching is still in its infancy. 37 

Introducing ICT systems for teaching in developing countries has a particularly high 

opportunity cost because installing them is usually more expensive in absolute terms than in 

industrialized countries whereas, in contrast, alternative investments (e.g., buildings) are 

relatively less costly. Using unlicensed software can be very problematic, not only legally but 

in the costs of maintenance, particularly if the pirated software varies in standard formats. 

Even though students can benefit immensely from well-produced learning resources, online 

teaching has its own unique challenges as not all faculties are ICT literate and can teach using 

ICT tools. The four most common mistakes in introducing ICTs into teaching are: i) 

installing learning technology without reviewing student needs and content availability; (ii) 

imposing technological systems from the top down without involving faculty and students; 

(iii) using inappropriate content from other regions of the world without customizing it 

appropriately; and (iv) producing low quality content that has poor instructional design and is 

not adapted to the technology in use. The other challenge faced is that in many developing 

nations the basic requirement of electricity and telephone networks is not available. Also 

many collages do not have proper rooms or buildings so as to accommodate the technology. 

Another challenge is that the teachers need to develop their own capacity so as to efficiently 

make use of the different ICTs in different situations. They should not be scared that ICTs 

would replace teachers English being the dominant language most of the online content is in 

English. This causes problems as in many nations the people are not conversant or 

comfortable with English. Skills development is another important area in which ICT could 

be used effectively. Attempts are being made to strengthen the ICT framework for Technical 

and Vocational Education (TVET). The emerging discourse on the role of skill development 

in addressing poverty and developmental issues indicates the potential role of ICT4D. ICT 

can play a major role in integrating skill development as a component of a poverty alleviation 

strategy. 

 

4.0. Result presentation and Discussion  

Information and communication technology has today become the basic factor on which 

research works are based on. Through ICT, researchers can now process, store and retrieve 

information of their research works. Through ICT we observed students in schools have 

access to the internet to access any kind of information across the globe with minimal cost. 

Statisticians today have software packages for data processing and analysis which has equally 
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made data analysis easy for researchers. ICT recognized as cross enablers to achieve SDGs – 

ICTs as a tool in development could foster: - economic growth and job creation – reduction 

of transaction cost – inclusion alternatives – creation of social cohesion – better informed 

citizens. 

Across the world today, ICT have become a driving tool for development in different 

areas such engineering medical, architecture, entertainment etc. ICTs as a tool for 

development helped the reduction of transactional, cost- real time information exchange 

without mobility. Opportunities for inclusion e.g. mobile money “banking the unbanked” 

Social cohesion-increased communication. Better informed and engaged citizenry innovation 

in creation of local and relevant content. 

ICT is about the new ways in which people can communicate, inquire, make decisions 

and solve problems. it is the processes, tools and techniques for – gathering and identifying 

information. Classifying and organizing, Summarizing and synthesizing, analyzing and 

evaluating, speculating and predicting. 

 

5.0 Conclusion  

As move into the 2st century, many factos are bringing strong forces to bear on the adoption 

of ICTs in education and contemporary trends suggest will soon see large scale changes in 

the way education is planned and delivered as a consequence of the opportunities. It can help 

to enhance the quality of education with advanced teaching methods, improve learning 

outcomes and enable reform or better management of education system. extraplolating 

current activities and practices, the continued use and development of ICTs within education 

will have a strong impact on: What is learned, how it is learned, when and where learning 

takes place, & who is learning and who is teaching. This in turn propels development in all 

facets of the country. 

 

6.0  REFERENCES 

 

Collis, B., & Jung, I. S. (2003). Uses of information and communication technologies in 

teacher education 

 

Kundishora, S.M, (2009). “The Role of Information and communication Technology (ICT) in 

Enhancing Local Economic Development and poverty Reduction”. P.O Box CY 2607, 

Causeway, Harare, Zimbabwe Tel:+263 4253523, 726859, Mobile +263 11 871 160 e-

mail: sam@zarnet.ac.zw 

 

Lina.M, Rob :P, Jan H. (2011). ICT as a learning media and research instrument: What 

eResearch can offer for those who research eLearning? Wrest Point Hobort Tasmania, 

Australia. Dec 4-7, 2011. 

 

Mansell, Robin (1999). Information and communication technologies for development: 

assessing the potential and the risks. Telecommunications policy, 23 (1). pp. 35-50 

DOI: 10. 1016/S0308-5961 (98) 00074-3. 

 

tel:+263
mailto:sam@zarnet.ac.zw


COOU Journal of Physical ciences 3(1), 2020S  CJPS COOU
 

 

website:www.coou.edu.ng

470 
 
 

Myers, M.D. (2009). Qualitative Research in Business & Management. Sage Publications, 

Inc National Institute of Standards and Technology (2011). NIST Cloud Computing 

Reference. 

 

Schroeck, M., Shockley, R., Smart, J., Romero-Morales, D. & Tufano, P. (2012) Architecture 

– Recommendations of the NIST (PDF document). Retried from 

http://www.cloudcredential.org/images/pdf_files/nist%20reference%20architecture. 

pdf 

 

Sukanta S. (2012). The Role of Information and Communication Technology (ICT) in Higher 

Education for the 21st Century. The science Probe Vol. 1 No. 1 (May 2012) page No-

30-40 ISSN: 227-9566. 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.cloudcredential.org/images/pdf_files/nist%20reference%20architecture

