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ABSTRACT 
This study investigated the use of ICTs in teaching and learning of Basic Science and Technology in 
junior secondary schools in Owerri Educational Zone1. The specific objectives were to investigate the 
level of use of ICTs in schools in the area under study; Investigate the effectiveness of use of ICTs in 
teaching and learning of Basic Science and Technology; evaluate the competency level of male and 
female teachers in the use of ICTs in teaching of Basic Science and Technology; Identify the factors 
limiting the use of ICT in teaching and learning Basic Science and Technology. Four research 
questions and two hypotheses served as guide to the study. The population consists of 100 teachers 
and 200 students randomly selected from junior secondary schools within the area under study. Two 
well structured rating scales were used to collect data for the study. Data collected were analysed 
using Mean and Analysis of Variance (ANOVA). Results indicated that the use of ICTs was effective 
in improving teachers' performance in Basic Science and Technology. The competence level of Basic 
Science and Technology teachers' use of ICTs in teaching and learning was low. Among the factors 
that limit the use of ICTs in the teaching and learning are: Poor power supply, lack of competent 
teachers, poor maintenance of available ICT facilities, Teachers negative attitude towards ICT tools, 
lack of motivation by the government, high cost of ICT tools are the factors militating against the use 
of ICTs in teaching and learning. Hence, it was recommended that Government and cooperate bodies 
should invest and improve the use of ICTs in teaching and learning, in-service training courses should 
be offered to teachers who need to learn how to utilize ICT tools and resources, schools through 
ministry of education should seek technical partnership and collaborative funding with international 
and national organizations to provide and maintain more ICT facilities in the schools and 
remuneration of teachers should be subjected to upward review from time to time. 
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Introduction 

The idea that teaching and learning can successfully take place through the application of 
electronic communication facilities between teachers and learners is one which had generated hope 
that many more learners can be reached at a more convenient pace that had erstwhile been rather more 
inconvenient. Thus, the meaning of Information Communication Technologies (ICTs) lies in the 
functions they perform. Pernia in Abubakar (2016) stated that an ICT as any device and application 
used to access, manage, integrate, evaluate, create and communicate information and knowledge. 
They include technologies, such as computers, the internet, telephone, television, radio and audio-
visual equipment used to communicate in order to create, manage and disseminate information. ICTs 
may be classified as software and hardware. In education, the knowledge of ICTs enables students to 
enhance their daily life, develop skills for professional or vocational purposes and serves as effective 
medium of teaching and learning as it enhances the teaching and learning process.  

ICT tools available in classrooms today range from simple tool-based applications, such as 
word processors to online repositories of scientific data. Others are primary historical documents, 
handheld computers, and closed-circuit television channels. In more recent years, use of computers in 
schools has grown more diversified as educators recognize the potential of learning with technology 
as a means for enhancing learners reasoning and problem solving abilities. 

 Looking at the place of education in nation building and the population explosion in the 
secondary schools these days, the use of ICT in the teaching-learning process becomes imperative. 
This is true because its adoption by the teachers will enhance effective teaching. Such issues like good 
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subject organization, effective class management, content creation, self-assessment, self-study 
collaborative learning, task oriented activities, and effective communication between the beneficiaries 
of teaching learning-process and research activities will be enhanced by the use of ICT based 
technology. The advancement in ICTs have taken teaching and learning beyond the teacher standing 
in front of a group of learners and disseminating information to them without the learner's adequate 
participation (Ajayi, 2008). With the aid of ICT, teachers can take learners beyond traditional limits, 
ensure their adequate participation in teaching and learning process and create vital environments to 
experiment and explore. This new development is a strong indication that the era of teachers without 
ICT skills are gone. 

It is pertinent to state that though ICTs add value to the process of teaching and learning, it 
however does obviate the need for teachers to serve as leaders in the classroom; traditional teacher 
leadership skills and practices are still important; especially those related to lesson planning, 
preparation, and follow-up. Introducing ICT tools alone will not change the teaching and learning 
process. The existence of ICTs does not transform teacher practices in and of itself. However, ICTs 
can enable teachers to transform their teacher practices, given a set of enabling conditions. Teachers’ 
pedagogical practices and reasoning influence their uses of ICT, and the nature of teacher ICT use 
impacts student achievement (Trucano, 2005). Many have been cautious in their acceptance of 
integrating ICT tools into the classroom and some have simply rejected these technologies. This is as 
a result of the teacher’s poor knowledge about ICT tools and how they can be used in the educational 
process in the classroom.  

The way ICT is used in lessons is influenced by teachers’ knowledge about their subjects, and 
how ICT resources can be utilized and related to it. Teacher’s content mastery and understanding of 
student comprehension make ICTs use more effective. When teachers use their knowledge of both the 
subject and the way learners understand the subject, their use of ICT has a more direct effect on 
learner’s achievement (Catarina Player_Koro, 2012). Teachers require extensive, on-going exposure 
to ICTs to be able to evaluate and select the most appropriate resources. However, the development of 
appropriate pedagogical practices is seen as more important that technical mastery of ICTs.  
The use of ICTs in Owerri educational zone is increasing.. However, while there is a great deal of 
knowledge about how ICTs are being used in developed countries, there is not much information on 
how ICTs are being used by teachers in Owerri education zone. 

A good number of schools in Owerri educational zone have poor access to most ICT tools; 
especially computers. This makes them to lag behind in the utilization of ICT resources in teaching-
learning process. The scenario was also responsible for the very poor extent of accessibility rating of 
all ICT resources as availability leads to accessibility. The level of use of ICT tools have been 
affected in a larger scale by: poor electric power supply, lack of knowledgeable ICT support staff, 
inadequacy of trained teachers in the use of lCTs, poor government-community- parents teachers 
association interaction as to raise funds for procurement and/or maintenance of ICT tools,  high cost 
of ICT equipments, materials and accessories, government’s payment of lip service to implementation 
of ICT policies, inadequate telephone services, inability to replace broken down equipment and 
facilities.  

There is no doubt that teachers and learners in Owerri educational zone will have numerous 
amount of learning resources at their disposal if government lives up to its expectation in the 
implementation of her ICT policies and provision of ICT tools; getting parents, communities and non-
governmental organizations involved in the cause of equipping, securing and/or maintaining the ICT 
tools when provided. The study was therefore designed to investigate how available ICTs are used to 
effect quality teaching and learning by male and female students and male and female teachers in the 
urban and rural areas under study. This is intended to provide insight into the possible gap in 
Knowledge. 

 
Objectives 

The broad objective of the paper is to evaluate the utilization of Information and 
Communication Technologies in teaching and learning of basic science and technology in junior 
secondary schools in Owerri. The Specific objective of the study include to:  

(i) Investigate the effectiveness of use of ICTs in teaching and learning of Basic Science and 

Technology. 
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(ii) Evaluate the competency level of male and female teachers in the use of ICTs in teaching 

of Basic Science and Technology. 

(iii) Identify the factors limiting the use of ICT in teaching and learning Basic Science and 

Technology. 

 

Methodology 
The researcher adopted survey design in evaluating the use of Information and Communication 

Technologies (ICTs) in teaching and learning of Basic Science and Technology in junior secondary 
schools in Owerri education zone 1 in Imo state for this study. Owerri education zone 1 is located in 
the South Eastern zone of Nigeria and lies within latitudes 40 45´N and 70 15´N and longitude 60 50´E 
with a land area of 934 Km2 (National Population Commission, NPC, 2006). It is bordered by Aboh 
Mbaise and Ahiazu-Mbaise on the east, Ohaji-Egbema and Oguta on the west, Oru, Njaba, Isu, Isiala 
Mbano and Ehime Mbano to the north and Ngor-Okpala to the south. The area has 268 public 
secondary schools enrolments as at 2015/2016 session; 64 schools in Ikeduru, 85 schools in Mbaitolu, 
29 in Owerri-Municipal, 47 in Owerri-North and 43 public schools in Owerri-West. (Universal Basic 
Education Commission (UBEC), 2018 National Personnel Audit). 
The population of the study consisted of all the 2,165 teachers and 37,524 JSS students from 
government owned secondary schools in Owerri education zone I. Considering the large size of the 
student population and the unequal distribution of the population, proportionate sampling was 
employed in determining sample size of 200 selected randomly from the population of Basic Science 
and Technology students for the study. The study used primary data obtained through field survey 
with the use of two sets of researcher structured rating scales, for Basic Science and Technology 
Teachers and JSS students. 

Rating Scales for Teachers and Students consists of Biographical data, the effectiveness of ICTs 
use in the teaching and learning of basic science and technology: To determine this, the respondents 
were asked to show from the list of effects, how ICTs use affected the teaching and learning of basic 
science and technology. Their  responses were measured as; strongly agree = 4, agree = 3, disagree = 
2 and strongly disagree = 1. Competence level of the teachers in the use of ICTs in teaching basic 
science and technology: To ascertain this, the respondents were asked to indicate to agreement from a 
list of scaling items (comprising ICT tools). Their responses were measured as; very high level = 4, 
high level = 3, moderate level = 2, and low level = 1. Challenges militating against the use of ICTs in 
teaching and learning of basic science and technology: To determine this, the respondents were asked 
to show from a list of degrees of challenges militating against the use of ICTs in teaching and learning 
of Basic Science and Technology. Their responses were measured as; strongly agree = 4, agree = 3, 
disagree = 2 and strongly disagree = 1. Mean scores were used to analyse data collected from research 
questions. The discriminating index of 2.5 and above represented positive responses while below 2.5 
represented negative.  
 
Result and Discussion  
 
1. Effects of ICTs in teaching and learning Basic Science and Technology  

Table 1 is the distribution of effects of ICT use in the teaching and learning of Basic science 
and technology as perceived by teachers and students in secondary schools in Owerri Education zone 
I. The result, showed that the teachers considered the use of ICTs effective in the following ways: Use 
of ICTs have affected teachers' performance in Basic   Science and Technology ( �� = 3.4) ,  Use of 
ICTs are assisting teachers and  students update their  knowledge ( �� = 2.4) ,  Use of ICTs have 
brought greater interactivity in the learning of Basic  Science and Technology( �� = 2.8), Use of ICTs 
have enhanced students' interest and reinforce their understanding of the subject ( �� = 3.1),  Use of 
ICTs have enhanced classroom teaching of Basic Science and Technology ( �� = 3.5), Use of ICTs are 
assisting teachers in making sketches and  illustrations of tools and equipments ( �� = 3.3), Use of 
ICTs have improved information storage for Basic Science and Technology Teachers ( �� = 3.2), Use 
of ICTs have enhanced students' learning of Basic Science and Technology ( �� = 2.9) and Use of 
ICTs have enabled live streaming of Basic science and  Technology lessons and presentation ( �� = 
3.2). On the other hand, students did not consider the use of ICTs effective in; assisting teachers in 
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making sketches and  illustrations of tools and equipments ( �� = 2.3), providing a virtual platform for  
teacher- student communication ( �� = 2.3), improving information storage for Basic Science and 
Technology Teachers ( �� = 1.6), enabling live streaming of Basic science and  Technology lessons 
and presentation ( �� = 1.7), creating attractive and eye-catching multimedia presentations, operate 
graphics, sound and video files in Basic Science and Technology class ( �� = 1.7). The cluster mean of 
2.8 for teachers and 2.5 for students show that the use of ICTs is effective for both teaching and 
learning of Basic Science and Technology.  
 

Table 1: Distribution of mean responses on the effects of ICTs use in the teaching and learning of 
Basic Science and Technology as perceived by secondary school teachers and students  

Effects of ICTs 
Teachers’ responses  n = 100 Students responses  n = 200 

SA A D SD Mean Remark  SA A D SD Mean Remark 
a. ICTs have affected 

teachers' performance in 
Basic   Science and 
Technology 

46 48 4 2 3.4* Effective 60 104 32 4 3.1* Effective 

b. ICTs are assisting teachers 
and students update their  
knowledge  

58 26 14 2 3.4* Effective 62 130 10 0 3.3* Effective 

c. ICTs have brought greater  
interactivity in the 
learning of Basic  Science 
and Technology 

18 48 32 2 2.8* Effective 78 44 74 0 3.0* Effective 

d. ICTs have enhanced 
students' interest and 
reinforce their 
understanding of the 
subject 

42 28 28 2 3.1* Effective 66 118 14 2 3.2* Effective 

e. ICTs have enhanced 
classroom teaching of 
Basic Science and 
Technology  

48 42 10 0 3.5* Effective 26 68 100 8 2.6* Effective 

f. ICTs are assisting teachers 
in making sketches and  
illustrations of tools and 
equipments  

56 28 4 10 3.3* Effective 20 34 140 6 2.3 
Not 

Effective 

g. ICTs have provided a 
virtual  platform for  
teacher- student 
communication  

8 52 8 10 2.1 
Not 

effective 
32 24 120 22 2.3 

Not 
Effective 

h. ICTs have improved 
information storage for 
Basic Science and 
Technology Teachers  

32 54 14 0 3.2* Effective 26 40 50 0 1.6 
Not 

Effective 

i. ICTs have enhanced 
students'  

       learning of Basic Science 
and Technology 

24 54 14 0 2.9* Effective 22 126 34 14 2.7* Effective 

j. ICTs have enabled live 
streaming of Basic science 
and  Technology lessons 
and presentation  

60 24 2 10 3.3* Effective 18 32 32 112 1.7 
Not 

Effective 

k.   ICTs have enabled 
teachers mass 
  produce instructional 
materials  

8 10 22 60 1.7 
Not 

effective 
24 134 28 10 2.8* Effective 

l. ICTs have created 
attractive & eye-catching 
multimedia presentations, 
graphics, sound & video 
files in Basic Science & 
Technology class.  

14 6 22 58 1.3 
Not 

Effective 
34 16 14 125 1.7 

Not 
Effective 

Cluster Mean:     2.8      2.5  

Source: field survey data (2019) 
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2. Competence level of Basic science and technology teachers in the use of ICTs in teaching and 
learning of Basic Science and Technology  

Table 2 is the distribution of teachers and students by Level of competencies in the use of ICTs 
in the teaching and learning of Basic science in secondary schools in Owerri Education zone I. From 
the result, the teachers expressed competencies in three out of 15 (fourteen) areas of competencies 
investigated in the study, these included:  internet browsing ( �� = 2.5), Power Point slide presentation 
(�� = 2.5) and typing and printing of documents ( �� = 2.5). On the part of the students, teachers were 
only considered competent in the production and use of audio books.  

The cluster mean scores of 1.8 for teachers and 1.7 for students show that the Basic Science and 
Technology teachers are not competent in the use of ICTs for the teaching and learning of the 
subject.The result of the study showed that the use of ICTs is effective for the teaching and learning of 
Basic Science and Technology. The use of ICTs have affected teachers' performance in Basic Science 
and Technology; assisted teachers and students update their knowledge; have brought greater 
interactivity in the learning of Basic  Science and Technology; enhanced students' interest and 
reinforce their understanding of the subject; enhanced classroom teaching of Basic Science and 
Technology; improved students' learning of Basic Science and Technology. This is an indication that 
ICTs can enable teachers to transform their teaching practices, given a set of enabling conditions; and 
the nature of teacher ICTs use positively impacts students' achievements. ICTs help teachers create 
more 'leaner-centric' learning environments. Ezekoka and Nwosu (2010) reported that ICT has been 
found to be very useful in teaching and learning as a result of extensive capacity to store and 
manipulate information.  
 
Table 2: Mean responses on the competency level of teachers in the use of ICTs for the teaching and 

learning of Basic Science and Technology as perceived by secondary school teachers and 
students  

       Areas of Competencies 
Teachers’ responses Students’ responses 

VHL HL ML LL Mean Remark VH L HL ML LL Mean Remark 

1.  Video recording & production 7 9 23 61 1.7 
Not 

Competent 
26 36 26 116 1.9 

Not 
Competent 

2.  Use of overhead projectors to 
present lessons 

13 5 23 59 1.3 
Not 

Competent 
16 16 26 140 1.5 

Not 
Competent 

3.  Computer Multimedia 
production  

2 19 26 53 1.8 
Not 

Competent 
10 4 24 160 1.3 

Not 
Competent 

4.   Audio recording and 
      Production 

5 8 40 47 1.7 
Not 

Competent 
4 6 25 174 1.3 

Not 
Competent 

5.   Internet browsing  18 42 11 29 2.5* Competent 56 20 30 94 2.2 
Not 

Competent 

6.   Use of e-books  5 11 23 59 1.6 
Not 

Competent 
10 10 12 164 1.3 

Not 
Competent 

7.   e-mail correspondence  18 20 22 40 2.1 
Not 

Competent 
10 18 12 144 1.3 

Not 
Competent 

8.   Phone based media 
connectivity  

0 2 18 80 1.2 
Not 

Competent 
22 20 8 146 1.6 

Not 
Competent 

9.   Power point slide  
      Presentation 

21 40 10 29 2.5* Competent 62 30 20 80 2.3 
Not 

Competent 

10. Audio-book production & use  4 12 23 59 1.6 
Not 

Competent 
76 36 22 60 2.6* Competent 

11. Use computer in teaching  17 21 22 40 2.1 
Not 

Competent 
34 26 24 108 1.9 

Not 
Competent 

12. Social media blogging  1 1 17 81 1.2 
Not 

Competent 
4 6 24 158 1.2 

Not 
Competent 

13. Type & print documents    
      from computer             

19 43 10 28 2.5* Competent 16 22 26 130 1.4 
Not 

Competent 
14. Computer based media    
      Connectivity 

4 13 23 58 1.6 
Not 

Competent 
2 10 18 166 1.2 

Not 
Competent 

15. Connect to students and  
      colleagues on social media 

17 21 22 40 2.1 
Not 

Competent 
62 30 20 80 2.3 

Not 
Competent 

Cluster Mean     1.8      1.7  

Source:  Field survey data, 2019           �� ≥ 2.5 (Competent)  �� < 2.5 (Not Competent)  

VHL = Very High Level,   HL = High Level,   ML = Moderate Level, LL = Low level 
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3.  Factors limiting the use of ICTs in teaching and learning of Basic Science and Technology 
Table 3 is the responses of teachers and students on the constraints against ICTs use in teaching 

and learning of Basic science and Technology in junior secondary schools in Owerri education zone I. 
The result revealed that the teachers perceived all the ten point items understudied as constraining 
factors, while the students did not agree that inadequate ICT facilities in school (�� = 2.3); slow 
integration of ICTs into school curriculum (�� = 2.3); inadequate educational software affect effective 
teaching of Basic Science and Technology (��= 1.6) and that lack of funds ( ��  = 1.7) are constraints 
to the use of ICTs in teaching and learning of Basic Science and Technology. The cluster mean scores 
of 3.19 for teachers and 2.58 for students show that: inadequate power; lack of competent teachers; 
poor maintenance of available ICT facilities; teachers' negative attitude towards ICTs; lack of 
motivation from the government; Inadequate ICT facilities in schools; slow integration of ICTs into 
school curriculum; inadequate educational software's; high cost of purchasing ICT facilities; and lack 
of funds are constraints limiting the use of ICTs in the teaching and learning of Basic Science and 
Technology.  
 
Table: Mean Responses on the constraints to ICTs use in the teaching and learning of Basic Science 

and Technology as perceived by secondary school teachers and students. 

Problems 
Teachers’ responses   n = 100 Students’ responses n = 200 

SA A D SD Mean Remark SA A D SD Mean Remark 

i. Inadequate power 
supply  

45 47 6 2 3.4* Constraint 60 104 32 4 3.1* Constraint 

ii.  Lack of competent 
teachers  

56 28 13 3 3.4* Constraint 62 130 10 0 3.3* Constraint 

iii. Poor maintenance of the 
available ICT facilities  

18 45 35 2 2.8* Constraint 78 44 74 0 3.0* Constraint 

iv. Teachers negative 
attitude towards ICTs  

41 29 27 3 3.1* Constraint 66 118 14 2 3.2* Constraint 

v. Lack of motivation 
from the government  

47 43 12 0 3.5* Constraint 26 68 100 8 2.6* Constraint 

vi.  Inadequate ICT 
facilities in school  

54 30 3 11 3.3* Constraint 20 34 140 6 2.3 
No 

Constraint 
vii.  Slow integration of 

ICTs into school 
curriculum  

45 45 8 2 3.3* Constraint 32 24 120 22 2.3 
No 

Constraint 

viii.  Inadequate educational 
software  

56 23 19 2 3.3* Constraint 6 40 50 0 1.6 
No 

Constraint 
ix. High cost of purchasing 

ICT facilities  
18 40 40 2 2.7* Constraint 22 126 34 14 2.7* 

 
Constraint 

x.  Lack of funds  40 30 28 2 3.1* Constraint 18 32 32 112 1.7 
No 

Constraint 
Cluster Mean       3.19     2.58  

Source: Field survey data (2019) 

 
On competency level of teachers in the use of ICTs in teaching and learning of basic science 

and technology, the study revealed that teachers are not competent in the use of ICTs in teaching and 
learning of Basic Science and Technology. The teachers are only competent in the use of internet 
browsing, power point slide presentation and type and printing documents. However, the teachers are 
not competent in the use of video records, overhead projectors, computer media, e.books, e.mail 
correspondence, phone based media connectivity, audio book, use of computer and social media 
blogging. This is in agreement with Catherine (2018) which stated that teachers are not fully 
proficient in the use of ICT tools as a result of no ICT based training, lack of self motivation and 
teachers hesitant to adopt the new tools for teaching, and lack of ICT knowledge and skills.  

On factors limiting the use of ICT in teaching and learning of Basic Science and Technology, 
the findings of the study revealed that opinions of the teachers and students on the factors militating 
against the use of ICTs show that:  inadequate power, lack of competent teachers, poor maintenance 
of available ICT facilities, Teachers negative attitude towards ICT tools, lack of motivation by the 
government, high cost of ICT tools are the problems faced by the use of ICTs in teaching and 
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learning. This result is supported by Ezekoka (2017) and Tambari & Baridoolenu (2016) who in their 
separate research stressed that some of the constraints against effective use of ICT tools are 
inadequate ICT manpower in schools, incessant power failure, and high cost of acquisition of ICT 
facilities. 

 
Conclusion and Recommendations 

The study concludes that full integration of ICTs can help revitalize teachers and students. This 
will go a long way in developing the quality of education by providing curricular support in the field 
of Basic Science and Technology.  With the help of ICTs, teachers can easily browse through e-books 
using mobile phone-internet interface; have access to mentors, experts and researchers. ICTs can 
enhance the quality of education by increasing learners' motivation and also facilitate the acquisition 
of basic skills. It has an impact not only on what students learn, but how students should learn.  

The study therefore recommends that Government, cooperate bodies and good spirited 
individuals should invest in education by providing the schools with power supply generators and foot 
the electricity charges of schools. This would help address the problem of inadequate power supply to 
schools. For the effective use of ICTs in teaching and learning, teachers need to be competent enough 
to use ICT-based materials. To this effect, in-service training courses for ICTs use should be offered 
to teachers who need to learn how to utilise ICT tools/resources, how to create or select internet-based 
activities, how to plan ICTs assisted lessons and how to integrate ICT resources into actual classroom 
teaching. Through such training, teachers would understand the pedagogical and technical aspects of 
ICT, and teachers would be able to engage in their professional development and, as a result, their 
interest and willingness to use ICT based materials and activities in the classroom could be well 
responded and constructively put into practice. The schools through ministry of education should seek 
technical partnership and collaborative funding with international and national organizations to 
provide and maintain more ICT facilities such as computers (hardware and software console), internet 
facilities, laptops, projectors, interactive boards, printing accessories in secondary schools and ensure 
these facilities are gainfully utilized by setting up monitoring teams to pay unscheduled visits to 
schools periodically. The remuneration of teachers should be subjected to upward review from time to 
time. This will to a great extent serve as morale boost and encourage right/positive attitude to work. 
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