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Abstract 

The place of Information and communication technologies in education and 
the world in general cannot be undermined. Its revolutionizing impacts on 
how we see the world have made it a global hamlet. This study investigated 
the factors militating against the use of Information and Communication 
Technology (ICT) in teaching biology in secondary schools in Enugu 
Education Zone of Enugu state. It employs survey research method. The 
population consisted of the entire biology teachers in urban and rural 
secondary schools drawn from 18 co-education school from Enugu 
education zone. The sample consists of 72 biology teachers from the zone. 
25 structured questionnaire items were used to collect data from the 
teachers with a view of finding out: the extent Information and 
Communication Technologies have been employed by teachers in teaching 
biology and factors militating against the use of ICT resources in teaching 
biology in urban and rural secondary schools. Two research questions and 
hypotheses guided the study. Mean and standard deviation were used to 
answer the research questions and the hypotheses tested at 0.05 level of 
confidence using t-test statistics. Among the findings of the study were that, 
there is no significant difference (p<0.05) on the extent Information and 
Communication Technologies have been employed by teachers in teaching 
biology in urban and rural secondary schools.  Recommendations and 
conclusions were also put forward.  

 
 Information and Communication Technologies have become indispensible 
tools in all content of lives. Its revolutionizing impacts on how we see the world have 
made it a Global hamlet. Today it is hard to see in any sphere of lives where the use 
of ICTs has not penetrated and transformed. This observable fact about ICT has leads 
to the contemporary commencement of computer-mediated conferencing, video 
conferencing and digital technologies among others. Thus, Information and 
Communication Technologies (ICT) is defined by Bandele (2006) as a revolution that 
involves the use of computers, internets and other telecommunication technologies in 
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every aspect of human endeavor. The above posited that ICT is simply about sharing 
and having access to data with ease and to facilitate learning. It is regarded as the 
super highway through which information is transmitted through electronic media. 
Ofodu (2007) describes ICT as electronic or computerized devices assisted by human 
and interactive materials that can be used for a wide range of teaching and learning as 
well as personal use. Nevertheless the field of biology has certainly been affected by 
the penetrating influence of ICT worldwide and particularly in developed countries 
where ICT has made profound and remarkable impacts on the quality and quantity of 
teaching, learning and research in the education institutions. 
 
  There is no doubt that ICTs are one of the main driving force stimulating 
changes in the digital age. In the light of this, Emenani (2004) notes that great 
transformation in live of the people is in part a function of advances in Information 
and Communication Technologies (ICTs). Onwubalili (2004) adds that the magical 
changes are quite glaring in every facet of our lives and touches simplest of domestic 
service to in-cooperate limitless services in all spheres of live.  
 

All over this country, there are plans, projects and programmes formulated to 
improve the lives of her citizens through effective teaching in science, education, 
medicine, and agriculture among others. Invariably teachers cannot impact knowledge 
without possessing the requisite knowledge. On this premise, Ajah (1996) states that 
even with the best of educational policy design and expenditure of colossal sums of 
money for education, the ultimate realization of the aims of education depends on the 
ability of the teacher to implement or employ new innovation in science teaching 
process. Walker (1995) defines science as the ordered arrangement of ascertained 
knowledge, including the method by which such knowledge is extended and criteria 
by which its truth is tested. Consequently the above description, describes the 
products of science as a continuous process and relevant to cultural and societal 
problems. Similarly, Okah-Avae (2003) says science is to technology as grammar is 
to language. This means that science hold key to national growth and human 
development which must be acquired through science education with the assistance of 
ICT.  

 
 In order worlds, biology as one of core science subject is the study of living 
organisms which includes their structure, functioning, origin and evolution, 
classification, interrelationship among the organisms. Thus, there is need for 
improved technology that is Information and Communication Technologies (ICTs), if 
the complicated structures of organisms were to be studied adequately.   Furthermore, 
it is not possible to study microscopic and internal structures of these organisms 
without the use of different electronic materials without microscope. Hence, the use 
of ICTs in teaching of biology is an indispensible tool to facilitate teaching and 
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learning among the teachers and students. The primary responsibility of any biology 
teacher is to facilitate the construction or reconstruction of scientific knowledge of the 
learners. This requires sound subject-matter knowledge, ability to communicate 
effectively and applied new innovation because biology as a science discipline is 
dynamic and not static (Nworgu, 2009). This dynamic nature of science is in line with 
the new ideas and new knowledge spring up, integrated into the science curriculum 
for teachers to implement. One of such knowledge is the introduction of Information 
and Communication Technology (ICT) in teaching of science courses and biology in 
particular.  
 
 Chinekwu (2003) describes teaching as the interaction between a teacher and 
a student under the teacher’s responsibility in order to bring about the desired change 
in behavior of the student or learner.Similarlly, Akubue (1997) defined teaching as a 
systematic activity deliberately engaged by somebody to facilitate learning of the 
intended worthwhile knowledge, skills and values by another person and getting the 
necessary feedback This definition underscores the need for quality teachers’ 
education program, meant to develop in- serving and trainee teachers in quality ICT 
uses, for successful ICTs integration in teaching. As a result, the teachers’ task is to 
create or influence desirable positive changes in behavior of the learner. So the 
success of any teaching is measured by the extents to which the teacher is able to 
achieve the desired learning in the life of the learner. Thus, to achieve the objective of 
teaching (positive change in behaviuor ); the teacher must know the types of learning 
experience to engage in and the best instructional materials to employ in order to 
bring about such change in behaviour. Also, the importance of teaching as veritable 
tools for fine tuning the social, economic and political development of this nation 
cannot be achieved if teachers does not integrate and utilize information and 
communication technologies (ICTs) resources in his teaching. 
 

It is on this premise that the researcher decided to find out the factors 
militating against teachers’ use of ICTs resources in teaching of biology in secondary 
schools.  
  
Statement of the Problem 
 Information and Communication Technologies are essential tools in any 
educational discipline. It has the potential of being used to meet the learning needs of 
individual students, promote equality of educational opportunities, offer high learning 
materials, increase self-efficacy and independence of learning among student, and 
improve teachers’ professional development (Kirschner and Selinger, 2003). In spite 
of the potentials of ICTs, only resourceful and competent teachers can exploit the 
potentials. Moreover, ICTs have been recognized as significant and key strategic tools 
in teaching by different governments, organizations, institution among others. There 
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are needs to investigate whether biology students can do their assignment in biology 
through the internet? And if biology teachers have access to internet either in office or 
at home. Therefore, the problem of this study, put in a question form is, what are the 
factors militating against teachers use of ICTs resources in teaching biology in 
secondary schools in Enugu Education Zone?  
 
Purpose of the Study 
 The purpose of the study is to ascertain the factors militating against teachers 
use of ICTs resources in teaching biology in secondary school in Enugu Education 
Zone, with view of finding out the extent information and communication 
technologies have been employed by teachers and factors militating against the use of 
ICT resources in teaching of biology in secondary schools in urban and rural schools 
of Enugu Education Zone. 
 
Research Questions 
1.  What are the factors militating against the use of ICTs resources in teaching 

biology in secondary schools in urban and rural areas of Enugu Education 
Zone. 

2.  To what extent do Information and Communication Technologies have been 
employed by teachers in teaching biology in urban and rural schools? 

 
Hypotheses 
H0I:   There is no significant difference in the mean ratings of biology teachers on 
the extent information and communication technologies have been employed by 
teachers in teaching biology in urban and rural secondary schools. 
H02:  There is no significant difference in the mean ratings of biology teachers on the 
factors militating against the use of ICT resources in teaching biology in urban and 
rural secondary schools. 
 
Research Design 

This study employed survey research design. The choice of survey research 
design, was necessitated by the nature of the study, use to gather data from the 
members of the sampled population. 
 
Population of the Study and Sample 

The populations of the study consist of biology Teachers drawn from 18 co-
educational schools from Enugu Education zone of Enugu State. 72 Biology Teachers 
were sampled, 35 from urban schools and 37 from rural schools. 
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Research Instruments 
The research instrument used for data collection was a structured 25-item 

questionnaire. The instrument was validated by two science educators.  
 
Results 
 
Research Questions 1 

What are the Factors Militating against the Use of ICTs Resources in 
Teaching Biology in Secondary Schools in Urban and Rural Areas of Enugu 
Education Zone. 
 
Table 1:   Mean Ratings and Standard Deviation of Respondents on the Factors 
Militating Against the use of ICTs Resources in Teaching of Biology in 
Secondary Schools in Urban and Rural Areas of Enugu Education Zone.  
 

S/
N 

Items Urban Rural 

  Mean SD Remark Mea
n 

TD Remark 

1 Teachers lack interest in the use of ICT 2.63 1.03 High  2.32 1.13 Low  
2 Lack of ICT infrastructural facilities 2.60 1.14 High  2.57 1.09 High  
3 Lack of sponsorship in ICT workshops, 

seminar/conference 
2.51 1.06 High  2.27 1.17 Low  

4 Poor dissemination of information about ICT 
training and seminar 

2.28 1.20 Low  2.27 1.21 Low 

5 Non acceptance of ICT transformation by  
biology teachers 

2.46 1.09 Low  2.43 1.19 Low  

6 In adequate ICT man power in the school 2.37 1.23 Low  2.59 1.17 High  
7 No internet connectivity in the school 1.94 1.19 Low  2.29 1.08 Low  
8 Teachers level of competence in use of ICT 

materials/ equipments in teaching biology 
2.23 1.06 Low  2.24 1.04 Low  

9 Lack of interest in the use of ICT by students 2.63 1.00 High  2.30 1.24 Low 
10 High cost of ICT facilities /components 2.66 1.19 High  2.14 1.08 Low  
11 Lack of technical know-how on the repairs of 

the machine 
2.51 1.19 High  2.38 1.19 Low  

12 Inadequate ICT facilities in the school 2.69 1.23 High  2.24 1.14 Low  
13 Non integration of ICT into school curriculum 2.74 1.17 High  2.22 1.17 Low  
 

Table 1 reveals that items, 4, 5,6,7,8 and 9 have mean ratings below 2.50 on 
the factors militating against the use of ICTs resources in teaching biology in urban 
schools. Similarly, in the same table, the respondents indicate mean ratings below 
2.50 in item 1, 3, 4, 5, 7, 8, 11, 12 and 13 on the factors militating against the use of 
ICTs resources in teaching biology in rural schools. This shows that the use of ICTs 
resources in teaching biology is higher in urban than in the rural schools. 
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Research Question 2 
 To what extent do Information and Communication Technologies have been 
employed by teachers in teaching biology in urban and rural schools secondary 
schools? 
 
Table 2:   Mean Ratings and Standard Deviation of Respondents on the Extent 
Information and Communication Technologies have been Employed by Teachers 
in Teaching Biology in Urban and Rural Schools Secondary Schools. 
 

S/N Items Urban Rural 
  Mean SD Remark Mean SD Remar

k 
        
14 Low proficiency level in use of 

computer for research 
3.14 1.00 High  2.97 1.09 High  

15 Non availability of personal computer 
in the house and office for ICT 
connection 

3.29 .89 High  3.18 .88 High  

16 Poor knowledge in the use of computer 
related gargets like projector 

2.63 1.19 High  2.84 1.01 High  

17 Lack of opportunity of been proficient 
in ICT skills 

2.31 1.35 Low  2.51 1.09 High 

18 Non availability of ICT centers for 
regular staff development 

2.77 1.24 High  3.24 .95 High  

19 Non functional laboratory equipped 
with ICT materials like Video machine, 
projector, computer 

2.86 1.17 High  2.89 1.15 High  

20 Poor understanding of effectiveness of 
ICT in teaching 

2.86 1.03 High  2.65 .98 High  

21 Poor knowledge and skill in using ICT 
resources 

2.51 1.25 High  2.16 1.17 Low  

22 Poor use of ICT for research in biology 3.17 1.07 High  2.91 .80 High  
23 Non reliability of electricity supply 3.11 1.05 High  2.95 1.08 High  
24 Lack of coherent instructional plan for 

ICT 
3.40 .77 High  3.14 1.15 High  

25 Inadequate educational software 2.57 1.12 High  2.30 1.18 Low  
 

Table 2 reveals that only item 17 in the respondents indicate mean ratings 
below 2.50 on the extent Information and Communication Technologies have been 
employed by teachers in teaching biology in urban secondary schools. Similarly, in 
the same table, the respondents indicate mean ratings below 2.50 in items 21 and 25 
(Poor knowledge and skill in using ICT resources and inadequate educational 
software) in rural schools. This entails that the extent Information and 
Communication Technologies have been employed by teachers in teaching biology in 
urban secondary schools is a little high when compared with rural secondary schools. 
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Hypothesis 1 
There is no significant difference (p<0.05) in the mean rating and standard 

deviation of biology  teachers on the factors militating against the use of ICT 
resources in teaching biology in secondary schools in urban and rural schools. 
 
Table 3 T-test Analysis of Respondents on the Factors Militating Against the use 
of ICTs Resources in Teaching Biology in Secondary Schools in Urban and 
Rural Areas of Enugu Education Zone 
 

Location Number  Mean  SD Df t-cal Sig (2-
tailed) 

Remark 

        
Urban 35 2.4813 .69139  

 
70 

 
 
.959 

 
 
.341 

Not 
significant 
 
 

 
Rural 37 2.3278 .66752 

The above table 3 showed that the null hypotheses  is not significant at 0.05 
level of significance since the probability value of the t-calculated of 0.959 is greater 
than the t-critical of 0.341 at 0.05 level of significance.   
 
Hypothesis 2 

 There is no significant difference (p<0.05) in the mean rating and standard 
deviation of biology teachers on the extents information and communication 
technologies have been employed by teachers in teaching biology in urban and rural 
schools. 
 
Table 4 T-test Analyses of Respondents on the Extent Information and 
Communication Technologies have been Employed by Teachers in Teaching 
Biology in Urban and Rural Schools Secondary 
 

Location Number  Mean  SD Df t-cal Sig.(2-
tailed) 

Remark 

Urban 35 2.8857 .63500  
 
70 

 
 
.541 

 
 
.590 

Not significant 
 
 

 
Rural 

 
37 

 
2.8131 

 
.5001 

 
The above table 4 showed that the null hypotheses Ho2 is not significant at 0.05 

level of significance since the probability value of the t-calculated of .541 is greater 
than the t-critical of .590 at 0.05 level of significance.   
 
Discussion 
  Table 1 shows the factors militating against the use of ICT in teaching 
biology in secondary schools in Education Zone of Enugu state. The effects of each 
factors is shown in the table 1 above. Teachers’ lack of interest in the use of ICT, 
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Lack of ICT infrastructural facilities, Lack of sponsorship in ICT workshops, 
seminar/conference, Lack of interest in the use of ICT by students, High cost of ICT 
facilities /components, Lack of technical know-how on the repairs of the machine, 
Inadequate ICT facilities in the school and Non integration of ICT into school 
curriculum  were rated high in urban schools while in the rural and urban schools the 
mean response of teacher in Poor dissemination of information about ICT training and 
seminar, Non acceptance of ICT transformation by  biology teachers, No internet 
connectivity in the school and Teachers level of competence in the use of ICT 
materials/ equipments in teaching biology were low. Hence, the listed factors are 
militating against the use of ICT in teaching of biology in rural and urban schools in 
Enugu education zone. This finding is in line with Adomi and Emperor (2010) who 
observed that non application of ICTs in Nigeria secondary schools affects teachers’ 
performance in teaching. 
 

Table 2 shows teacher’s response on the extent ICT have been employed by 
teachers in teaching biology in urban and rural schools in Enugu education Zone. The 
results shows, the extent teachers use ICT in teaching of biology is very low. Only 
one factor, non availability of personal computer in the house and office is rated low, 
other factors as indicated in the table 2  are rated high in urban secondary school. 
Similarly in the rural schools, items 21 and 25 were also rated high. Therefore, a 
slight difference noted in the extent ICT have been employed by teacher in urban and 
rural school of Enugu Education Zone is not significant. 

 
Hence, this finding is in line with the study of Plante and Beattie (2004) who 

observed that inadequate ICT facilities was a challenge to integration of technologies 
in Canadian schools. Similarly in Nigeria, Okwudishu (2005) discovered that 
unavailability of some ICTs components in the schools hampered teachers’ use of 
ICTs. At this point the extent of ICT usage in teaching biology is one the factors 
militating against the effective teaching of biology in secondary schools  as teachers 
cannot show slides through ICT components to aid their teaching. 
 
Conclusion 
 Information and Communication Technology (ICTs) educational impact 
cannot be sweep under the carpet by any militating factors as identified from the 
studies. As the findings of this study has shown that the biology teachers are lagging 
behind in the use of ICT in teaching biology both in urban and rural secondary 
schools despite the complicated nature of micro-organisms. Hence, integration of 
information and communication technology into teaching pedagogies in secondary 
schools will enable science teachers produce worthy future scientist.  
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Recommendation for Improvement 
In order to meet up with the factors militating against the use of information 

and communication Technology (ICT) in teaching biology in secondary schools the 
following recommendations were made –  
1.  There should be training and retraining of teachers through seminar and 

workshops organized by schools, non-governmental organization and 
Ministries of Education to aid the teachers acquire the revolutionizing inputs 
of ICT in teaching. 

2.  Government at all levels of educational system should collaborate in the 
provision of ICT component in our various schools to aid the teachers have 
access to ICT facilities. 

3.  The government and Ministry of Education should increase funding for the 
entire educational sector especially in the areas of ICT facilities to improve 
the extent teachers use ICT in teaching. 

4.  Power is the engine house of ICT; therefore government should provide 
reliable electricity supply which the schools should supplement through 
provision of alternative power supply. 

5.  Science teachers should be encouraged by Science Teachers Association to 
attend seminar on the use of ICT facilities to aid their students in science 
learning. 
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