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Abstract

The study focused on integrating information and communication technology into Biology: a
viable tool for teaching and learning of Biology. The study was guided by three research
questions. The study adopted survey research design. A sample size of 316 was used for the
study. A structured questionnaire was used for data collection. The questionnaire was
validated by three experts. A reliability test was calculated using Cronbach Alpha which gave
an index of 0.86. Mean was used for answering the research questions. The findings revealed,
among others, revealed that use of ICT facilities in teaching Biology have influence on
students’ class attendance and class engagement in senior secondary schools. Finally, factors
such as insufficient fund allocated to education, widely student population exposition in
government schools, low level of computer literacy among Biology teachers and
administrators, poor socio-economic status of parents inhibit the integration of ICT into the
teaching of the biology in secondary schools. It was recommended, among others, that
teachers should be trained and retrained to learn to engage students in Biology using ICT
materials since ICT has the potential to increase students’ interest and participation in the
classroom.

Introduction

Information and communication technologies (ICT) are electronic technologies used for
information storage and retrieval of information. Development is partly determined by the ability to
establish a synergistic interaction between technological innovation and human values. The rapid rate
at which ICTs have evolved since the mid 20th century, the convergence and pervasiveness of ICTs,
give them a strong role in development and globalization (Nwagwu, 2016). ICTs have a significant
impact on all areas of human activity (Brakel & Chisenga, 2013). The field of education has been
influenced by the emergence of information and communication technology (ICT), which have
undoubtedly affected teaching, learning, and research (Yusuf, 2015). A great deal of research has
proven its benefits to the quality of education (Al-Ansari, 2016). ICTs have the potential to accelerate,
enrich, and deepen skills, to motivate and engage students, to help relate school experience to work
practices, create economic viability for tomorrow's workers, as well as strengthening teaching and
helping schools change (Yusuf, 2015).

In a rapidly changing world, basic education is essential for an individual to be able to access
and apply information. Such ability must include the capacity to use ICTs. This is why the Economic
Commission for Africa (cited in Aduwa-Ogiegbean & lyamu, 2015) has indicated that the ability to
access and use information technology is no longer a luxury, but a necessity for development.
Unfortunately, many developing counties, especially Nigeria, are still low in ICT application and use.
Nwana (2012) observed that e-learning, which is an aspect of ICT, should ensure effective pedagogy
and curriculum implementation in the computer age. Meanwhile, Gadzama, Katuka, Dalhatu, Abali &
Nugubdo (2019) observed that, there is a great link between the curriculum and ICT and that there are
three major areas that technology can influence learning, including: presentation, demonstration and
the implementation of data using productivity tools; use of curriculum — specific applications such as
educational games, drills and practice, simulations, tutorials, virtual laboratory visualizations and
graphics, representations of abstract concepts, musical composition and expert systems; use of
information and resources on CD-Rom, online encyclopedia, interactive maps and atlases, electronic
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journals and other references. Similarly, the role of ICT in curriculum implementation is recognized
by the Nigeria National Policy on Education (FRN, 2013) where it stated that, “the government shall
provide facilities and necessary infrastructures for the promotion of ICT and e-learning. This is even
more expedient in the teaching and learning of biology in secondary schools.

Biology is one of the science subjects that senior secondary school students offer at the senior
level in the Nigerian secondary schools. Biology is a very important science subject and a requirement
for further learning of a number of science-related professional courses like medicine, agriculture,
pharmacy, etc. In contemporary Nigeria, greater emphasis is placed on science and technological
development. As a result, students are being encouraged to take up science-related subjects. Today,
Biology pervades literally every field of human endeavour, and plays a fundamental role in
educational advancement

Biology teachers are expected to teach senior secondary school students and equip them with
knowledge and functional skills that will help them pass senior secondary school certification
examination and be able to apply the skills acquired in solving problems. Biology contents/subjects
taught in secondary schools contain both practical and theoretical aspects taught concomitantly
through SS1-SS3. Teachers have, over the years, been teaching Biology with the aid of some teaching
materials like charts, recommended texts, diagrams, laboratory apparatus and specimen which could
be improvised by the teacher to help teach effectively (Belay, Khatete & Mugo, 2020). However
recently, new and improved teaching aid had continued to emerge amongst which is information and
communication technology. Today, the use of information and communication technology gadgets to
teach contents in Biology has even proved to be a better teaching aid (Belay, Khatete & Mugo, 2020).
Some of the gains include; the fact that use of ICT gadgets to teach students makes the content taught
more interesting to the students and sustains their attention as new technological device is used to
learn and this makes contents taught to appear interesting and fun. Specific areas within the Biology
subjects in secondary schools such as skeletons and tissues and others that require diagrammic
representation could be better brought to light using visual imaging, 3D designs and other ICT tools
that will create a concrete in the minds of the students. Adding to this, Belay, Khatete & Mugo (2020)
succinctly puts that the integration of ICT into the teaching and learning of Biology aids students’
academic performance on the subject. Given the above, it can be inferred that academic performance
of secondary school students is a function of their class attendance, engagement and examination
performance. In other words, academic performance is a measure of students’ physical presence in
Biology class and their participation/involvement in the lessons being taught in Biology class.

The issue of poor academic performance of students in Nigeria has been of much concern to
all and sundry. This is even more so for biology as studies have shown that in many secondary
schools, there is a high rate of failure in the subject. Results from both internal and external
examinations show that many students perform poorly in Biology (WAEC Statistics 2016-2019;
Farhana and Chowdhury, 2019; Belay, Khatete & Mugo, 2020). The case appears to be worse off in
government senior secondary schools.

The above problem is so much that it has led to the widely acclaimed fallen standard of
education in Nigeria at large. This fallen standard often manifest in the form of high student truancy
rate (students coming late to school/classes or outright absenteeism) and their poor involvement or
participation in academic activities in class when they are even present — both of which ultimately
culminate into poor examination performance.

This poor quality of education in respect to Biology described above is a factor of, among
others, the facilities deployed for teaching. The tools with which Biology lessons are delivered to
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students have shown to have an important influence on their academic performance and also play a
crucial role in educational attainment broadly. Hence the need to incorporate modern and up-to-date
teaching facilities, most of which fall under the umbrella of ICT, into the teaching and learning of the
subject. It is against this backdrop that the present study was conducted to investigate the influence of
integrating ICT into the teaching and learning of Biology.

Statement of Problem

It is common scenario to find - in government secondary schools - students within school
premises (outside the classroom) during lesson periods. These students just roam around the school
vicinity while lessons are on in their classes. In other cases, some of these students leave the school
environment altogether for other pleasurable activities like playing games or even engaging in vices
like smoking, drinking, among others. These translate into poor class attendance (absenteeism). Even
among those in class, many students are often absent minded. In schools with large students
population and huge class size, it is a common sight for gang of students to form a “club” among their
peers (usually at the back of a class), while a teacher is teaching. Neither their attention nor
involvement is given to ongoing lesson. All of these incidences, over time, breed students with little
or no knowledge on the subject (biology) and cannot take the examination, except by malpractices.

Evidences abound that Information and Communication Technology (ICT) facilities can be
used to effectively facilitate learning to minimize the above problems. However, the use of ICT
facilities in teaching Biology in secondary schools in Enugu state appears to be grossly low. From
everyday observation as well as from research results, there are peculiar problems and setback with
the deployment of ICT devices in secondary schools. For instance, internet has a problem of low
patronage in Nigeria owing to its high cost of acquisition; computer sets are no readily available
because of the high costs. Also there appear to be deficit in qualified personnel for manning and
maintaining these ICT facilities in schools. There is dearth of trained teachers for ICT, lack of
facilities, infrastructures and equipment. It is against this background that the present study is carried
out to determine the effect of integration of information and communication technology into the
teaching and learning of Biology in senior secondary schools in Enugu Education Zone, Enugu State.

Research Questions

The following questions guided the study:
1. What is the influence of using ICT facilities in teaching biology on students’ class attendance in
senior secondary schools in Enugu Education Zone?
2. What is the influence of using ICT facilities in teaching biology on students’ class engagement in
senior secondary schools in Enugu Education Zone?
3. What are the factors inhibiting the effective integration of ICT in the teaching and learning of
Biology in Enugu Education Zone?
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Methodology

This study adopted survey research design. The area of this study is Enugu Education Zone of
Enugu State .Sample size is 316 secondary school students. A structured questionnaire was used for
data collection. The instrument was validated by three experts. The instrument was administered by
the researcher to the students. A reliability index of 0.85 was obtained for the instrument using
Cronbach Alpha. Mean was used to answer the research questions. Mean score of 2.50 and above
was regarded as agree while score below 2.50 was regarded as disagree.

Results
Research Question 1

What is the influence of using ICT facilities in teaching Biology on students’ class attendance
in senior secondary schools in Enugu Education Zone?

Table 1: Students responses on the influence of using ICT facilities in teaching Biology on
students’ class attendance in senior secondary schools

SIN Questionnaire Items SA A D SD N Zfx

4 3 5 1 SD Decision

!

The use of ICT in teaching Biology 117 115 46 38 316 943 298 0.90 Agree
stimulates students interests and

commands their physical presence in

Biology class

The variety of potential contents that 111 119 56 30 316 943 298 0.76 Agree
comes from ICT usage attracts even

unwilling students to come to Biology

classes

ICT ensures that no student comes late 51 45 114 106 316 673 213 0.49 Disagree
to Biology class

Advanced use of ICT facilities allows 122 134 39 21 316 989 313 0.65 Agree
for remote student participation in

Biology classes without being physically

present

ICT promote good teacher-student 85 129 51 51 316 880 278 0.75 Agree
5 relations which in turn encourage
subsequent Biology class attendance

Using ICT in teaching Biology 51 41 113 111 316 664 210 0.39 Disagree
6  guarantees 100% students attendance all
the time

The excitement created by ICT devices 128 86 51 51 316 923 292 0.33 Agree
in students boost parents morales to

continue spurring their children to be

punctual/regular to school

Students always never make excuses to 48 49 106 113 316 664 2.10 0.43 Disagree
8 leave Biology classes organized with
ICT

The improved student class attendance 123 118 39 36 316 960 3.04 0.66 Agree
9  brought about by ICT compel Biology
teachers to be more regular and punctual

Grand 272 0.61 Agree
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Table 1 showed that items 1, 2, 4, 5, 7, and 9 have mean scores of 2.98, 3.02, 2.98, 3.13,
2.78, 2.92 and 3.04. This shows that the responses of students are similar to those of the teachers on
this matter. All of these mean scores are above the mean cut off point of 2.50. The grand mean is 2.72
which is above the 2.50 cut off point. This implies that from students’ opinion, using ICT facilities in
teaching Biology influences students’ class attendance.

Research Question 2
What is the influence of using ICT facilities in teaching Biology on students’ class
engagement in senior secondary schools in Enugu Education Zone?

Table 2: Students responses on the influence of using ICT facilities in teaching Biology on
students’ class engagement

SIN

Questionnaire Items

SA
4

A
3

D
2

SD
1

N

XX

X

SD

Decision

10

11

12

13

14

15

16

17

18

The use of ICT makes it possible
and easier for grouped and
individualised work in Biology
lessons

It increases the rate of preparation
towards Biology Examinations

ICT can be used to provide
challenging and authentic content
that will engage the students in the
learning of Biology

It provokes intense learning and
sharpens learners intellectual power
as well as reflective thinking

It encourage co-operative learning
and stimulate teachers/students
interaction

All students taught with ICT always
participate actively in Biology
lessons

Integration and use of ICT enables
the teacher to select appropriate drill
and practices that are based on
circular goals and the needs of
students

ICT tools are used to improve
reform or renovate teaching and
learning thus making teachers and
learners more confidence

Integrating ICT facilities affords
students access to more resources in
preparing for external examinations
like WAEC and NECO

123

85

113

106

117

39

111

114

122

118

129

111

113

115

39

119

106

134

39

51

51

48

46

122

56

51

39

36

51

41

49

38

116

30

45

21

316

316

316

316

316

316

316

316

316

960

880

928

908

943

633

943

921

989

3.04

2.78

2.94

2.87

2.98

2.00

2.98

291

3.13

0.90

0.76

0.76

231

0.33

0.65

0.75

0.87

0.75

Agree

Agree

Agree

Agree

Agree

Disagree

Agree

Agree

Agree

Grand

2.86

0.84

Agree
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of 2.50. This implies that from students’ perspective, using ICT facilities in teaching Biology
influences their engagement in classroom activities.

From the table above, all items, except item 15, have mean score above the mean cut off point

Research Question 3
What are the factors inhibiting the effective integration of ICT in the teaching and learning of
Biology in Enugu Education Zone?

Table 3: Students responses on the factors inhibiting the effective integration of ICT in
the teaching and learning of Biology
S/IN Questionnaire Items Sf 'g‘ 2 SlD N 2fx X SD Decision
19 Insufficient fund allocated to education 131 113 36 36 316 971 3.07 0.87 Agree
poses a serious threat to the integration
of ICT in the teaching and learning of
Biology
20 Unwieldy student population exposition 111 119 56 30 316 943 298 0.77 Agree
in government secondary schools
21  Low level of computer literacy among 114 106 51 45 316 921 291 0.84 Agree
Biology teachers and administrators
22 Inadequate facilities and infrastructures 122 134 39 21 316 989 3.13 0.68 Agree
such as epileptic electric supply,
insufficient and dilapidated classrooms
23 Poor curriculum design/structure — more 123 118 39 36 316 960 3.04 0.90 Agree
emphasis in theory than in practices
24 Poor maintenance culture 85 129 51 51 316 880 2.78 0.76 Agree
25 Lack of interest in ICT application/use 113 111 51 41 316 928 294 0.76 Agree
on the part of the students
26  Poor socio-economic status of parents in 128 86 51 51 316 923 292 033 Agree
providing personal ICT devices for
students
27 Lack of up to date in-service trainingto 106 113 48 49 316 908 2.87 0.65 Agree
bring teachers to best ICT practices in
teaching the subject
28 Bureaucratic bottlenecks on the part of 117 115 46 38 316 943 298 0.75 Agree
policy makers within government to
upgrade the education system to meet up
with its counterparts across the globe
Grand 296 0.84 Agree

integration of ICT in teaching of Biology in Enugu Education Zone.

Table 3 showed that the respondents agreed with all the items. The grand mean is 2.96 which
also affirm this finding. This broadly implies that all the items are factors inhibiting the effective

Discussion of Findings
Research question 1 inquired into the influence of using ICT facilities in teaching biology on
students’ class attendance in senior secondary schools in Enugu Education Zone. The Findings show
that the use of ICT facilities in teaching Biology influences students’ class attendance in senior
secondary schools. It was specifically found that the use of ICT facilities stimulates students interests
and commands their physical the use of ICT stimulates students interest and command their physical
presence in Biology class; promotes interest and motivation of students thereby reducing teacher’s

Nigerian Academic Forum, Volume 29 No 1, June, 2022. ISSN: 1596-3306

6



Integrating Information And Communicationtechnology Into Biology: A Viable Tool For Teaching And
Learning Of Biology

burden of managing students during Biology lessons; allows for remote student participation in
Biology classes without being physically present; promote good teacher-student relations and in turn
encourage Biology class attendance. In line with the above, Gadzama, Katuka, Dalhatu, Abali &
Ngubdo (2019) observed that it is partly because of its ability to command students interest and
attendance that secondary school teachers in Adamawa State, Nigeria are craving strongly for the
integration of ICT into the secondary school curriculum. Supporting this position, Ojugo, Osika,
lyawa & Yerokun (2017) added that the perennial problem of high student absenteeism recorded in
public secondary is at the heart of the problem faced by Science, Technology, Engineering and
Mathematics (STEM) education, and that integrating ICT into the public secondary school system
will mitigate this problem.

The second research question inquired into the influence of using ICT facilities in teaching
biology on students’ class engagement in senior secondary schools in Enugu Education Zone .it was
revealed that ICT makes it possible and easier for grouped and individualised work in Biology
lessons; increases the rate of preparation towards Biology Examinations; enable students to control
their learning in Biology; encourage co-operative learning and stimulate teachers/students interaction;
and give students more access to resources in preparing for external examinations like WAEC and
NECO.. Findings from the studies of Chukwuma (2016) and Ochuko, Amakaino and Chamberlain
(2013) also found that ICT increases students’ willingness to study ahead of their classroom calendar;
Chukwuma (2016) noted that ICT facilities, particularly the social media, encourage students to reach
out to their classmates to ask questions about academics, which is a form of cooperative learning.

The third research question sought to find out the factors inhibiting the effective integration of
ICT in the teaching and learning of Biology in Enugu Education Zone.. It was further revealed that
insufficient fund allocated to education poses a serious threat to the integration of ICT in the teaching
and learning of Biology; that unwieldy student population exposition in government secondary
schools; low level of computer literacy among Biology teachers and administrators; and inadequate
facilities and infrastructures such as epileptic electric supply, insufficient and dilapidated classrooms.
Similarly, Farhana & Chowdhury (2019) identified inadequate facilities as a limiting factor to ICT
integration. Other factors are poor curriculum design/structure — more emphasis in theory than in
practices; poor maintenance culture; lack of interest in ICT application/use on the part of the students;
poor socio-economic status of parents in providing personal ICT devices for students; lack of up to
date in-service training to bring teachers to best ICT practices in teaching the subject; bureaucratic
bottlenecks on the part of policy makers within government to upgrade the education system to meet
up with its counterparts across the globe. In a prior study conducted by Ochuko, Amakaino &
Chamberlain (2013), low budgetary allocation to education sector, corruption among education
stakeholders in government are other problem found to be limiting the use of ICT in teaching and
learning in secondary schools

Conclusion

Based on the preceding research findings, the researcher arrived at the following conclusions:
1. That this inadequate ICT materials contribute significantly to the poor students attendance to
Biology lessons
2. That students participation/involvement in biology lessons can be improved with increased
ICT usage in Biology lessons in secondary schools
3. Insufficient funding, poor maintenance culture, poor socio-economic status of parents among

others are major factors inhibiting the integration of ICT into the teaching and learning of Biology in
secondary schools in the study area.
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Recommendations

Sequel to the findings, the following recommendations are hereby made:
1) Concerted efforts should be made to increase available ICT facilities in secondary schools.
School management can achieve this by engaging in PPP (public private partnership) arrangement,
wherein funding from private sector can be brought in.
(2 School management should compel their teachers to integrate the existing ICT materials into
the teaching of Biology . This way, students will begin to pick interest in the use of ICT facilities and
in extension record more class attendance.
3 Teachers of science subjects, particularly of Biology should be trained and retrained to learn
to engage students in Biology using ICT materials, as it has been proved in this study that ICT has the
potential to increase students’ interest and participation in the academic activities.
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