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PROBLEMS AND PROSPECTS OF CHEMISTRY EDUCATION WHEN USING 
INFORMATION AND COMMUNICATION TECHNOLOGY (ICT)  

 
Rhoda Okon Mbuk 

 
Abstract 

Information and communication technology (ICT) is a vital instrument 
needed in improving and promoting the art of teaching and learning of 
chemistry concepts. This paper gives the background of the need for ICT-
assisted chemistry teaching and learning in Nigeria. The definition and 
features of computer that make the device indispensable in the educational 
system are highlighted. The meaning of ICT is given and its application in 
teaching chemistry concepts as well as solving chemistry problems in other 
parts of the world is expressed. The prospects and problems of ICT in 
chemistry education are highlighted. The following recommendations are 
proffered: securing and installation of ICT infrastructure and equipment by 
the federal and state governments in schools, steady power supply, training 
of teachers and every school child and subsidizing laptop prices for federal 
and state workers so as to encourage every teacher and tertiary institution 
student to own one. 

 

Introduction 
 The teaching and learning of chemistry at the secondary and tertiary levels of education has 
over the year’s yielded unsatisfactory result according to different sources. Some of the factors 
responsible for such results have been identified to include the manner in which chemistry curriculum 
is organized and its contents presented (Ezeh, 1998); the abstract nature of chemistry concepts   
(Ezeudu, 1998); the rote learning of chemistry concepts (Shaibu, 1986) and teaching methods 
(Nwosu, 1982). Despite the many efforts made by different researchers to improve the quality of 
chemistry teaching and learning, there has been persistent un-improvement in the achievement scores 
of learners. Ezeudu (1998) declared that from 1981 – 1990 not more than 39.15% of those who sat for 
West African School Certificate Examination (WASCE) obtained credit and above in chemistry. This 
result points to the fact that there exists low students’ achievement in the subjects which could be 
discouraging to both teachers and learners. 
 Application of ICT – assisted chemistry program is proposed as a means of alleviating 
student’s poor performance and enhancing their interest in chemistry. This paper further highlights the 
prospects and problems of ICT – oriented chemistry education. 
 
Computer Technology 

There are several varieties of computer with each variety of characteristics according to 
Odion, Agana and Gbaden (2003). They went further to state that in electronic data processing in 
computer industry, computer refers to a particular type of computer which is defined as 
“electromechanical device which under the control of a set of instructions or programs performs 
desired functions or carries out any processing tasks and generates information”. In other words, a 
computer is a machine which is electrically powered to perform a specific task and also generate 
information based on programmed instructions. Hence computer technology could be referred to as 
the study and application of applied sciences such as engineering in computer industry. 
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 Laosebikan (1996) in Mbuk (2002) declared that computer has features that distinguish it 
from other information processing tools. These features are speed, storage capacity, accuracy, 
diligence and versatility. These features of the computer have enabled it obtain wide applications, 
such as health care delivery, education, crime detection, banking, record keeping, manufacturing etc. 
Computer application is more popular in developed countries. 
 
ICT and Chemistry Education 
 Longman dictionary defines information technology (IT) as the study or use of electronic 
processes for gathering and storing information and making it available using computers. Woherem 
(2001) as quoted in Gbaden and Mbuk (2005) defines IT as a systematized body of tools, techniques 
and infrastructure for generating, collecting, storing, processing and transmitting data and 
information. Osaro and Obueh (2005) say ICT refers to the handling and processing of information as 
instructions, graphs, texts and images for use by means of electronics and communication devices 
such as computer and telephone. 
 The above definitions have shown that computers and telephones are the main media for 
information generation, retention, retrieval and dissemination. ICT provides access to information that 
is made reachable to larger population than other forms of media. Full application of ICT in education 
in Nigeria is yet to be enforced or practiced. Nevertheless, it is expected that ICT will offer great 
advances in our educational system if only it is put in place. 
 ICT-assisted chemistry education is a means of facilitating the teachers work and promoting 
the understanding of chemistry concepts as well as skills and acquisition. For instance, chemistry 
problem solving is effectively taught at the University of New England where an on-line tutorial is 
mounted aimed at developing the problem of first year science students. The computer disk read-only 
memory (CD-ROM) is used to provide a wider range of learning activities (Hollingsworth, 2001). 
 Computer – based multimedia teachings utilizing constructivist design principles to facilitate 
students’ chemistry understanding and learning attitudes are also conducted in a research by King-
Dow (2007). The results show that: 

(a) Students acquired a better understanding of targeted chemistry concepts during 
multimedia representations (b) students’ average performance on the pretests and 
posttests through our chemistry course indicated a 10-point growth. (c) All variants under 
constructivist instructions, such as F-ratio, P-values and Cohen’s effect sizes of attitudes 
toward chemistry and learning chemistry were detected in terms of students’ gender, 
major, computer-based multimedia and disposition toward computerization (p.1). 
 

ICT-assisted chemistry teaching and learning removes the abstractness of chemistry concepts 
as the lessons are presented to learners in the form of pictures, graphs, charts, animations, models etc. 
the lessons are made available to learners individually thus fostering learning at individual’s pace, 
convenience and comfort. Dawson, Faster and Reid (2006) in King-Dow (2007) asserted that ICT-
based chemistry approach can make our teaching effective, flexible and multiple. 

Zhao (1996) as quoted in King-Dow (2007) declared that “ICT application can be classified 
into four major aspects: instruction, communication, resource and tool and guide for technology 
improvement and multiple learning”. Human and material resources are indispensable in the 
application of ICT-based instruction. An expert in the subject area is required to carefully select the 
instruction for the lesson that is appropriate to the mental level and age of the learners in order to 
produce meaningful result. 
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Prospects of ICT-Assisted Chemistry Education 
Prospects of ICT-assisted chemistry education include enhancing the quality of teaching and 

learning of the subject. Sharing of information and resources by many learners at the same time and 
yet providing individual learning. 

Concretizing learning experiences is made available by audio and visual presentations in ICT-
based teaching. This provides enabling environment for effective teaching of abstract and difficult 
chemistry topics and concepts. Chemistry students can receive instructions on many topics from 
different experts from any part of the world. ICT-based learning is self-motivating, enhancing 
learner’s creativity, participation and academic excellence. 

The foregoing outlines the prospects of ICT-based educational programme in chemistry. But 
its other side of the coin which limits its application in Nigeria school system is problems which 
include: finance to provide the needed infrastructure, lack of ICT-trained staff, lack of internet 
services in villages and towns outside the main cities, lack of networking of personal and institutional 
computers and the greatest problem is lack of steady supply of electricity. 

 
Conclusion 
 The application of ICT in teaching and learning in developed countries has registered positive 
results. These include enhancing problem solving in chemistry, acquisition of better understanding of 
targeted chemistry concepts and improving students’ performance in chemistry. Nigeria’s educational 
activities or systems, especially science education requires being overhauled in order to achieve vision 
20:20. Responding to this clarion call entails computerizing the educational system and securing the 
workable environment for ICT to thrive. 
 
Recommendations 

Developed countries are ranked as world leading economic nations because of globalization. 
Globalization was brought about when such countries embraced computerization. The computer 
revolution changed their general way of life and economy. However, computer application in Nigeria 
is yet to gain wide application in Nigeria as recorded by the World Bank’s report for the year 2002, in 
Osaro and Obueh (2005) that “there is a low level of ICT application in skills development among 
Nigerian youths in the modern ICT oriented society”. Thus the following suggestions are made to 
ensure that computer application is popularized especially in this period that Nigeria aspires to 
achieve vision 20:20:20. 

1. The federal and state government should provide the necessary ICT infrastructure. 
2. The federal government should ensure to provide the enabling environment for ICT 

application, especially steady electricity. 
3. Computer training should be included in the school curriculum and made mandatory for every 

learner up to the level that the learner will be proficient enough. Training programmes should 
be mounted for the teaching staff. 

4. The above can be facilitated if only our primary and secondary schools will have enough 
computers for every child to have sufficient access to. 

5. The government should subsidize the cost of laptops to enable every civil servant to own one 
and also buy for their children / wards. 

6. Personnel should be trained by the government for servicing and maintenance of ICT 
equipments in government schools and organizations. 
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