
1 

 

EVALUATION OF THE EXTENT OF USE OF ICT IN TRAINING SCIENCE TEACHERS 
IN COLLEGES OF EDUCATION: IMPLICATION FOR ENHANCING QUALITY 

TEACHER EDUCATION 
 
 

R. E. Ayogu 
Abstract 

This study investigated the extent of use of Information and Communication 
Technology (ICT) facilities in training science teachers in Colleges of 
Education in Nigeria. Survey research design was adopted. The population 
of the study consisted of all the second year and final year science students 
in Federal College of Education Eha-Amufu, Enugu state. The instrument 
used for data collection was a structured 28 item researcher developed 
questionnaire grouped in three clusters which was validated. Three research 
questions were posed and answered using means and standard deviations. 
The three cluster item questionnaire had reliability coefficients of 0.78, 0.82 
and 0.81 respectively for each cluster. The result revealed that seven ICT 
facilities including projector, computer systems with efficient peripheral, 
audio visual equipment, power point, E-mail services, computer aided 
instruction packages and games and simulation applications are not utilized 
in training science teachers and that three facilities including internet 
facilities, storage devices and word processing software are mainly used in 
training science teachers. The findings also revealed eight barriers to the use 
of ICT facilities in training science teachers. Recommendations that private 
individuals, companies, NGOs etc should also get involved in providing ICT 
facilities for training science teachers in teacher training institutions for 
efficient ICT-based science education programme in schools were made. 

 
The world today is in information age where Information, Communication and Technology 

(ICT) facilities are highly involved in tackling almost all human needs. ICT has become recognized as 
a key component of the national vision for improving the quality of life, health-care, security, 
economy, business ventures, education, international competitiveness etc. It is now transforming the 
ways people do things. In the education system, ICT facilities have become special kinds of 
instructional equipment and materials for instructions. It is being used at all levels of education to 
teach in all subject areas including sciences. 
 
 ICT facilities are computer-based information and communication systems used to process, 
transmit and store data and information. The role of ICT in teaching and learning is rapidly becoming 
one of the most important and widely discussed issues in the contemporary education policy (Onuma, 
2006). The spectra of ICT competences for science teaching and learning include Computer Aided 
Instruction (CAI), Computer Aided Learning (CAL) and the use of Internet resources. The need for 
the use of computer-based instructions is to provide direct assistance to teachers and teacher-trainees 
to access most current global information relating to curriculum delivery. Adegun (2007), agreeing to 
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this noted that the effect of ICT in the society is too great that the educational sector cannot avoid 
using it for teaching and learning.     
 
 The use of ICT in teaching and learning cannot be effective without well trained teachers in 
ICT facility usage. Teachers are central to the consideration of school issues and majority of 
education policy discussions focus directly on the role of teachers (Hanushek and Rivin, 2006). Rice 
(2003) stated that teacher quality matters; noting that it is the most important school factor influencing 
students’ achievement and school effectiveness. To ensure that teaching and learning in schools are in 
tune with the dynamics of social changes requires that teacher-trainees are trained with reference to 
changes in the profession. That is, they should be abreast with the knowledge of subject matter as well 
as the most current pedagogical and technical skills needed for high quality professional development 
in consonance with the contemporary issues in the society. Improving the quality of education through 
the diversification of contents and methods, and promoting experimentation, innovation, the diffusion 
and sharing of information and best practices as well as policy dialogue are UNESCO’s strategic 
objectives in education (Rice, 2003).  
 

Education system in the world is increasingly under pressure to use the new Information and 
Communication Technologies to teach students the knowledge and skills they need in the 21st century. 
The 1998 UNESCO World Education Report on “Teachers and Teaching in a changing world” noted 
the radical implications ICT have for conventional teaching and learning. It predicted transformation 
of teaching-learning processes and the ways teachers and learners would gain access to knowledge 
and information. With the emergence of new technology, teaching profession would de-emphasis 
teacher-oriented lecture-based instructions to embrace student-centered interactive learning 
environment which involves the use of ICT facilities.  Involving sufficient ICT programme is 
fundamental to current teacher quality education reform.  

 
 Teacher education programmes as enshrined in the National Policy on Education (F.R.N, 
2013) are designed to equip teacher-trainees with knowledge and skills for effective performance of 
teaching job. Among the institutions committed for teacher education programme in Nigeria are the 
Colleges of Education. The institutions are required to produce professional teachers to teach at the 
Junior Basic secondary school levels in Nigeria. Consequently, Colleges of Education programme 
have to provide and quip teacher-trainees with sufficient new knowledge and pedagogical skills 
necessary for their effective performance of teaching work after training. In this information age, 
teachers have to be highly knowledgeable in the use of ICT facilities for instructions. Rice (2003) 
calls for quality education facilitated through the adoption and promotion of ICT facilities. The 
Society for Information, Technology and Teacher Education, identifies basic principles for 
development of effective. ICT teacher education as follow;- 
 

 Technology should be infused into the entire teacher education programme. 
 Technology should be introduced in context  
 Students should experience innovative technology supported learning environment in their 

teacher education programme. (SITE, 2002:   )  
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Olakulehin (2007) stated that some ICT competencies that are highly required of teacher-

trainees  include, understanding of the basic skills of computer systems, literacy in using the computer 
and the windows interface known as window explore such as word processing activities, usage of 
power point slides to express parts of their teaching activities through application of features of 
spreadsheet packages or excel sheet and to create databases for their students records using Microsoft 
access among others. So ICT should be recognized as an essential integral part of teacher education 
programme in this information age. 
 

 Science Education programme in Colleges of Education involves training teachers to acquire 
knowledge in science subject (content) and skills for teaching the subject (method) to learners. In 
effect, the main objective of science education in Colleges of Education is to produce teachers who 
will lead the pupils in the primary and Junior secondary school (FRN, 2013). Ololube (2006) noted 
that the integration of ICT in the primary and junior secondary school curricular has become 
imperative. Thus, ICT being part of teacher-trainee programme has also become imperative to 
facilitate the use of ICT for science instructions in classrooms. Considering the importance of ICT-
driven curriculum implementation in schools in this information age, the extent to which ICT facilities 
are available and used in teacher education programmes need to be ascertained. Specifically, the study 
investigated the level of availability and usage of ICT facilities as instructional resources for science 
teacher-trainees in Colleges of Education in Nigeria.                                
 
Purpose of the Study          

The purpose of this study was to determine the extent of use of ICT in teaching science 
students in Colleges of Education. Consequently, the study;  

- identifies the ICT facilities available for training science teachers 
- determined the extent of using ICT facilities in training science teachers 
- determined the constraint to the use of ICT facilities in training science teachers in Colleges 

of Education in Nigeria.  
 

This study is significant to the extent that Nigeria’s teacher education system has to meet up 
with the international standards.  
 
Research Questions 

1. What are the ICT facilities used in training science teachers in Colleges of Education in 
Nigeria? 

2. To what extent are ICT facilities used in training science teachers in Colleges of Education? 
3. What are the constraints to the use of ICT in training science teachers in Colleges of 

Education?. 
 
Method   

Survey research design was adopted for the study. The study was carried out in Federal 
College of Education, Eha-Amufu, Enugu state, Nigeria. The population comprised all the 657 second 
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and third year students of school of sciences of the college in the 2013/2014 academic session. Two 
hundred and twenty (220) students were sampled through a stratified random sampling technique. The 
number of students sampled from each of the 7 departments of the school was based on the population 
of students in each department. The instrument for data collection was a 28-item structured 
questionnaire developed by the researcher and was organized in three clusters A, B and C. A four 
point Linkert scale with its ratings as follows was used for cluster A and C; Strongly Agree (SA), 4: 
Agree (A) 3: Disagree (D), 2: and Strongly Disagree (DA), 1 while to Very Great Extent (VGE), 4: 
Great Extent (GE), 3: Little Extent (LE), 2 and Very Little Extent (VLE), 1 were used for cluster B. 
The instrument was face validated by two experts in science education and one in measurement and 
evaluation. Cronbach Alpha formula was used to determine the reliability coefficients which were 
found to be 0.78, 0.82 and 0.81 respectively for clusters A, B and C. The questionnaire was 
administered to the subjects and collected back immediately after students’ responses and were 
analyzed. Means and standard deviations were used to analyze the data collated for the study.  A mean 
of 2.50 or above indicates that an ICT facility utilized while a mean below 2.50 indicates none 
utilization of an ICT facility for training of science teachers. 
 

Weighted or grand mean was used to answer the research questions while standard deviations 
determine the closeness or otherwise of the opinions of the respondents on ICT facility utilization. 
 
Result 
 The results of the study were presented in tables according to the research questions. 
 
Research Question 1  

What are the ICT facilities used in training science teachers in Colleges of Education in 
Nigeria? 
Cluster A. 
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Table 1: Means and Standard Deviations of ICT Facilities Used in Training Science Teachers  
S/N ICTs _ 

X 
 

SD Decision 

1. Multimedia application such as projectors   2.48 1.30 Not utilized  
2. Computer systems with efficient peripheral  .2.00 1.07 Not utilized 
3. Internet facilities 2.55 1.11 Utilized  
     
4 Storage Devices such as DVDs and CDs 2.53 1.11 Utilized   
5. Audio/Visual equipment  2.04 1.09 Not utilized  
6. Power point presentation software  2.09 0.79 Not utilized 
7. Word processing software 2.66 1.31 Utilized   
8. E-mail service 2.49 1.23 Not utilized 
9 Computer aided instruction (CAL) 

packages/programmes 
2.04 1.09 Not utilized 

10.  Games and simulation application  2.49 1.24 Not utilized  
              Grand mean 2.39   

 
Table 1 shows the result for cluster A. The Table reveals that ICT facilities listed in items 3, 4 

and 7 are being utilized for training science teachers in Colleges of Education by each having a mean 
rating greater than 2.50 bench mark while the rest  7 items in the cluster are not being utilized for 
training science students in the Colleges by each having a mean rating less than 2.50. The standard 
deviations for the opinions of the respondents on ICT facility usage for training science students 
ranges from 0.79 to 1.30. This indicates that the opinions of the respondents did not widely spread 
over the use of ICT facilities. With a grand mean of 2.39, research question 1 therefore reveals that 
enough ICT facilities are not being used in training science teachers in Colleges of Education.      
 
Research Question 2 

To what extent are ICT facilities used in training science teachers in Colleges of Education? 
Cluster B 
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Table 2: Means and Standard Deviations on the Extent of Use of ICT in Training Science 
Teachers in Colleges of Education 

S/N ICT Facilities _ 
X 
 

SD Decision 

1. Multimedia such as projectors in teaching and learning 2.05 1.01 Little Extent 
2. Computer system with efficient peripheral in teaching and 

learning. 
2.00 0.95 Little Extent 

3. Internet facilities 3.73 1.40 Great Extent 
4. Storage devices such as DVDs and CDs 2.74 1.10  Little Extent  
5. Audio/visual equipment  2.04 1.35 Little Extent 
6. Power point presentations  2.00 1.02 Little Extent 
7. Word processing soft wares  2.89 1.12 Little Extent  
8. E-mail services  2.39 1.33 Little Extent 
9. Computer Aided instruction (CAI) 1.09 0.99 Very little extent  
1o Games and simulation applications 1.20 0.89 Very little extent 
                       Grand Mean                                     2.21 

Table 2 shows the result for cluster B. The table shows that only internet facilities with mean 
rating of  3.73 are used to a great extent (item 3) while the ICT facilities in the other 9 items with 
mean ratings below 2,50 are used to either little extent or to a very little extent. A grand mean of 2.21 
also gives indication that the items are used at little extent. The standard deviations of the mean rating 
of the items range from 0.89 to 1.40 indicating that the opinions of the respondents are so diverged.  
Table 2 reveals that ICT facility utilization in Colleges of Education appears to be to a little extent. 
 
Research Questions 3: 

What are the constraints to the use of ICT in training science teachers in Colleges of 
Education?. 
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Cluster C   
Table 3: Mean Scores of the Constraints to the Use of ICT in Training Science Teachers in 
College of Education. 

      
Table 3 presents the responses of the respondents with respect to research question 3. The 

table shows that the items in cluster C had their mean ratings ranging from 2.55 to 3.78. The grand 
mean is also 3.42, all indicating agreement that all the ICT facilities are inadequate or limited in 
supply for use in training science teachers in Colleges of Education. 
 
Discussion of Results 
 In the study, Table 1 revealed that only three out of ten ICT facilities in cluster A are to a 
reasonable extent available for use in training Science teachers in Colleges of Education. This 
indicated that ICT facilities are not sufficiently available for use for training science teacher trainees 
in Colleges of Education. Table 2 (cluster B) also revealed that ICT facilities are to a little extent 
being used in training science teachers. These findings are in agreement with Otuiagbo (2006) who 
reported of limitedness of ICT facility use in tertiary education. Donald (1996) described the 
development of ICT as tools for information delivery in the new millennium.  The near absence and 
limited used of ICT facilities in training teachers in teachers education institutions will lead to 
producing teachers with limited knowledge of ICT use in teaching students. In this direction, 
Olakulehim (2007) reported that service teachers and even pre-service teachers have little or no 
training in the use of ICT.  Rice (2003) warned that for education to reap the full benefits of ICT in 
learning, it is essential that pre and service teachers should be able to effectively use these new tools 
for teaching and learning. This is necessary for all teachers in all nations of the world including 
Nigeria. Training teacher trainees to acquire skills for ICT use in teaching has become an international 
teacher education demand in the present information age. UNESCO 1998 World Education Report 
describes the radical implications ICT has for conventional teaching and learning. No teacher can 
efficiently teach well today without employing ICT facilities in the process. ICT facilities provide 
both learners and teachers with the most quantitative, qualitative and most current information which 

S/N ICT constraints _ 
X 
 

SD Response   

1. Inadequate computers and allied accessories for 
ICT-based instructions. 

3.48 1.30 Agree    

2. inadequate skilled personnel for  ICT-based 
instructions 

3.04 1.09 Agree  

3. Insufficient internet facilities  2.55 1.11 Agree   
4. Limited access to internet connectivity  3.84 1.11 Agree   
5. Irregular power supply  3.78 1.30 Agree   
6. Inability to repair faulty ICT facilities  3.50 0.78 Agree 
7. Inadequate computer laboratories  2.66 1.35 Agree   
8. Limited ICT facilities  3.49 1.32 Agree 
                  Grand mean 3.42   
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textbooks cannot provide (Ayogu, 2013). A newly trained teacher to teach learners in schools today 
without reasonable ICT knowledge can be termed half baked.  
 
 The study as observed in table 3, revealed eight (8) constraints to the use of ICT facilities in 
the training of science teachers. Yasuf (2005) Dabesaki (2005), Ololube (2006), Otudu (2007) and 
Kwacha (2007) also reported of many constraints including lack of skilled manpower to manage 
available system and facilities, irregular power supply, lack of equipment among others to the 
integration of ICT facilities in teaching and learning in schools. This state of ICT facility use in our 
education system is not to the best interest of this country. 
 
Implications for Quality Science Teacher Education 
 The world is now in an age where technology is controlling the operations of almost all 
human activities including science teaching and learning in the classrooms. ICT is now a famous 
learning environment. It is fast replacing use of libraries and purchasing of textbooks for information 
search. It is a self-instruction device, providing unlimited information in all school subject areas. 
Instructions in school subjects today are therefore grossly insufficient without the involvement of ICT 
facilities.   
 

The teacher is one who provides educational opportunities to learners. The teacher is the 
manager of learning environment and the facilitator of learning activities.  His/her knowledge of the 
subject matter and pedagogical processes has much to determine the quality of learning and learning 
outcomes. No teacher can teach what he/she did not learn or know. Therefore, training teachers 
through the use of ICT facilities has become fundamental to teacher quality instructional delivery.  
 

ICT has made the world a global village. It has become an instructional media in almost all 
countries of the world. Use of ICT facilities for instructions in schools is imperative if Nigeria’s 
education system has to be in tune with that of international community.  
 

Improving an education system cannot ignore or neglect the quality of teachers who are the 
curriculum implementers. Therefore quality teacher education has to do with using ICT facilities in 
training teachers otherwise it is not in consonance with contemporary world issues.  

 
Conclusion     

Quality science teacher education is essential for overall good of the education system. We 
are now in an era where ICT is intending to take over instructional processes at global level. 
Unfortunately, this study found out that Nigeria’s teacher education system suffers insufficient 
availability and use of ICT facilities for training science teachers. This study identified many 
obstacles challenging effective use of ICT facilities in training science teachers in Colleges of 
Education. The major implication of the findings of this study is that Nigeria education system cannot 
compare internationally if nothing is done about it. ICT facilities has to be urgently supplied to 
colleges of education and in-service training through workshops be given to teacher trainers.  
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Recommendations 
- This study revealed eight barriers to the use of ICT facilities for training science teachers. 

These barriers have to be looked into for solutions and remedies.  
- Governments have to give special grants for ICT education with respect to its importance in 

world affairs today. 
- Private individuals, companies and NGOs etc have to also help in funding ICT education in the 

country. 
- Service teacher trainers have to go for regular in-service training on ICT usage to enable them 

be current on ICT issues.  
- ICT technical works need to be employed in the colleges to help repair faulty ones and help 

guide them against misuse among others. 
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