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Abstract 

This study investigated the importance of Integrating Information and 

Communication Technology (ICT) in improving the teaching of Senior Secondary 

Schools Biology in Katsina State, Nigeria. However, the use of this contemporary 

paradigm was found to be not effective due to different factors. Descriptive survey 

research design was used for the study. Population of three hundred and forty-eight 

(348) were used in this study, in which a sample of one hundred and sixty-nine 

(169) participants including Biology teachers, Head teachers, and Biology students 

were participated in the study. Questionnaire was used as an instrument for data 

collection. Descriptive and inferential statistics applied for data analysis. Pearson 

Product Moment Coefficient (PPMC) was employed to test the hypothesis at 0.05 

level of significance. The results showed that ICT was never used in teaching 

Biology. The study concluded that, in Katsina State Senior Secondary School, ICT 

was not used in biology class This was associated with the lack or shortage of ICT 

related infrastructure. Therefore, it was recommended that more investment in 

providing ICT related infrastructure is needed for successful integration of ICT in 

teaching Biology among others. 
 

Keywords: Biology, ICT, ICT Infrastructure, teaching 
 

Introduction 

In the present education system, teachers are encouraged to use innovative strategies allowing learners 

in acquiring competencies required for the 21st century to adapt in this changing world. The use of 

Information and Communication Technology (ICT) in teaching and learning process is one of the 

innovative strategies which is being adopted in different countries around the world (Bhasin, 2012) 

Information Communication Technology (ICT) refers to the totality of methods and tools that are used 

in gathering, storing, processing and communicating information. ICT has found application in 

virtually all the available professions in the world (Olutola & Olatoye, 2015). Based on the 2030 United 

Nations (UN) Agenda for sustainable development, each United Nation member country has to use 

ICT in different domains for promoting national development (UN, 2016). This has been also 

stipulated under the 17th goal of UN international framework where ICT has been recognised to be an 

important tool for national development. In line with this UN agenda, African Union summit of 2015, 

emphasized on ICT infrastructure development as top priority for achieving the vision 2063. The 

policy could be achieved only if all African countries provide a reliable and affordable ICT related 

services such as increasing broadband connectivity, accessibility of ICT at all school levels, and 

investing in ICT related project (African Union Commission, 2015). 
 
 

According to Kelentric Marijana (2013) integration of ICT into an educational system is a special type 

of educational change. As such it is influenced by various factors that emerge inside educational 

stakeholders. Such factors are either internal or external depending on thei rsource. External factors 
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are those that are not under direct influence of the individual and exist outside of the individual’s mind, 

for example equipment, financial resources or technical support. On the other hand, internal factors 

stem from the individual’s mind and individual have control over them to some extent. These can be 

feelings, attitudes, perceptions or knowledge about ICT. Some of these factors also present obstacles 

to integration of ICT while others enable it. External factors are also referred to as non-manipulative 

or exogenous factors (Drentand Meelissen 2008), infrastructure (Pelgrum2001), practical factors 

(Tearle, 2004) and facilitating conditions, (Teo, 2010). 
 

The integration of ICT in teaching and learning process was found to help in creating a conductive 

learning environment in which students participate actively and constructively (Volman & Van, 2001). 

It is therefore used in developing the abilities of students in terms of communication, problem solving, 

cooperation and lifelong learning (Plomp, Brummelhis&Rapmund, 1996). The innovative use of ICT 

in teaching and learning, enhances learner-centered method which is an important approach for 

effective teaching and learning process (Drent & Meelissen, 2008). Therefore, the adoption of this 

technology is necessary for enhancing the students learning in every subject (Mwanda; Mwanda; 

Midigo& Maundu, 2017). This will engage students in developing decision making, critical thinking 

and problem solvingbehaviors (Grabe & Grabe, 2001). In teaching biology, ICT (especially when 

using visuals and animations) makes the learning environment more enjoyable, motivating and 

attractive by increasing learners’ attention to the subject content thus promoting the effective teaching 

and learning process (Tomljenović & Zovko, 2016). 
 

Generally, ICT is used in different activities across different subjects. The common generic ICT 

applications include; word processing for text development, power point for content presentation, 

excel for calculations and internet for exploring different web sites in terms of getting the required 

content from different sources (Enu; Nkum; Ninsin; Adoma &Korsah, 2018). These generic ICT skills 

help students to acquire relevant competences in terms of doing and presenting their home works and 

sharing content with other communities. On the other side, specific ICT tools and applications 

(software) were developed for teaching and learning Biology as well as other science subjects. Among 

this software we may include the SimBio software for DNA replication (The SimBio Consortium, 

2001), the NeuroBytes for improving the teaching and learning of nerve transmission across the 

synapses (Isabel, Vignesh & Rogers 2018) that was difficult to be grasped through the traditional 

didactic methods (Šorgo, Verčkovnik, & Kocijančič, 2010). On the other side, the virtual laboratories 

were also found to play a great role in teaching and learning Biology. Through this scenario, students 

are guided to understand the analogies of natural phenomena through visual representation and realistic 

simulations based on real phenomena (Sommer & Sommer, 2003). The virtual labs use the power of 

computerized models and simulations and a variety of other instructional technologies to replace face-

to-face lab activities (Scheckler, 2003). This kind of learning process enhance students to get access 

to the hands on activities that are not available in their physical laboratories (Muhamad, Zaman, & 

Ahmad, 2012). 
 

Integrating ICT in teaching and learning biology, provides teachers with opportunities to bring nature 

into classroom activities (Demkanin et al., 2008). The Edmodo platform, which is an e-learning model 

has been found to be successful in teaching Biology (Végh & Elbert, 2017). It has been recognized 

that ICT increases students’ motivation through facilitating the exchange of information between 

groups of students (Senthilkumar, Sivapragasam, &Senthamaraikannan, 2014). Kareem (2018), 

described how multimedia strategies are the best methods to be adopted for making teaching Biology 

meaningful. However, different factors were found to influence the successful use of ICT in teaching 

and learning process. Some of these factors include: teachers’ skills and competence, teachers’ 
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perception, teachers’ trainings and availability of ICT related infrastructures 

(Ndayambaje&Ngendahayo, 2014). 
 

In terms of effectively use of ICT in teaching and learning Biology, adequate trainings on using 

different ICT tools and software in teaching Biology are needed. The effective trainings should focus 

on providing teachers with a structured formation in technology-based activities and environments so 

that they can leave traditional methods of teaching to explore and design modern learning 

environments (Yamith, 2012). It is assumed that adequate trainings and facilities increase ownership 

in teachers for using ICT in classroom activities (Abuhmaid, 2011). The teachers with inadequate 

trainings on using ICT tools have been accused of showing low confidence and competence in using 

ICT in education. Additionally, the lack of ICT related trainings and technical support may affect 

teachers’ willingness in the adoption and use of ICT in education (Goktas, Yildirim & Yildirim, 2008). 

The successful use of ICT depends on the degree at which teachers are trained and supported 

(UNESCO, 2003). 
 

On the other hand, the ICT related infrastructures plays a great role in successful use of ICT in teaching 

and learning. In this regards, most of African countries are increasing computers and other ICT 

facilities in different schools but the gap in ICT infrastructure still to be a big challenge (Hennessy, 

Harrison & Wamakote, 2010). The shortage of ICT infrastructure such as: computers, scanners, 

mobiles phones, printers, projectors, radio, camera recorders, TV sets and software such as: data 

logging, simulations, virtual experiments tools, electricity and internet connection was found to be a 

serious obstacle in using ICT for teaching and learning process (Šorgo et al., 2010). Mumtaz (2006) 

stated that, the shortage of hardware and software is one of the reasons that prevent the effective use 

of ICT in classrooms. Mulwa & Kyalo (2011), Njoroge; Margaret & Joab, (2017) stated that, the 

decisions of teachers on using computers in classrooms tend to be influenced by the accessibility and 

availability of relevant infrastructures. Connectivity to electricity and internet facilities are also highly 

needed during integration of ICT in teaching and learning process. Nevertheless, electricity and 

internet connectivity are still a big challenge in many developing countries mostly in Africa 

(Mathevula&Uwizeyimana, 2014). This was also confirmed by the findings from the of Eze & Adu 

(2015) that revealed that the lack of internet connectivity and electricity was a barrier to the effective 

use of ICT in many African schools. 
 

The challenges in the use of ICTs for teaching Biology include acquisition of necessary skills, access 

to computers and networks, epileptic power supply, and inadequate funds. The need for capacity 

building as effective strategy for developing competencies of Biology teachers on use of ICTs in 

teaching is considered paramount in order to achieve effective teaching of senior secondary schools’ 

biology. 
 

Statement of the Problem 

Based on the importance of using ICT in teaching Biology, it was imperative to investigate how 

integration of ICT is effective for improving teaching biology subject in selected public secondary 

schools in Katsina metropolis of Katsina State. It has found some distributed computers in Katsina 

State Senior Secondary Schools stored and unused due to lack of electricity, internet connectivity, lack 

of proper utilization, teachers especially for biology subject were not trained in basic ICT skills. 

However, no available reports on the teachers’ trainings towards the use of specific ICT software in 

teaching biology and other science subjects, therefore the practical use of ICT in teaching and learning 

process is questionable. 

Regarding the importance of using ICT in teaching biology subject, it is important to investigate how 



 

 

FUDMA JOURNAL OF RESEARCH, EDUCATIONAL PSYCHOLOGY AND COUNSELLING, (FUJREPAC) VOL. 3, NO. 3, DEC, 2025. 

ISSN 3027 - 0138                              e- ISSN 3027 – 08 

 FUJREPAC, A PUBLICATION OF THE DEPARTMENT OF EDUCATIONAL PSYCHOLOGY AND COUNSELLING, FEDERAL UNIVERSITY DUTSIN-MA, KATSINA STATE, NIGERIA.              Page 150 

 

integration of ICT is effective for promoting teaching of biology in selected public senior secondary 

schools in Katsina State.  
 

Objectives of the Study 

The study was guided by the following objectives: 

1. To investigate the extent to which biology teachers are using ICT in teaching biology in public 

secondary schools of Katsina metropolis, Katsina State. 

2. To investigate the influence of ICT training and availability of ICT infrastructure on the effective 

use of ICT in teaching biology in public secondary schools of Katsina metropolis, Katsina State. 
 

Research Questions 

The following questions guided the study. 

Research Question One. To what extent are biology teachers using ICT in teaching Biology? 
 

Hypothesis 

HO1: There is no significant relationship between availability of ICT infrastructure and the teaching 

of biology using ICT in public secondary schools in Katsina State. 
 

Methodology 

A descriptive survey research design was used in this study. The target population of the study was 

three hundred and forty-eight (348). The sampled size which drawn from the total population was one 

hundred and sixty-nine (169) biology teachers. Questionnaire as an instrument was used for data 

collection. The research participants used three-points rating scale (1=Never, 2=sometimes and 

3=Frequently) for choosing in 6 statements related to the use of ICT in different activities related to 

the teaching and learning Biology in the questionnaire. In the average of rating, the mean value less 

than 1.5 express the non-use of ICT (Never), the mean value ranging from 1.5 to 2.5 indicated a 

moderate use of ICT (sometimes), while the mean value from 2.5 to 3 expressed the excellent use of 

ICT (frequently).   The reliability coefficient of the instrument was obtained at 0.82. Descriptive 

statistic was used to answer the research questions and Pearson Product Moment Coefficient was used 

to test the hypothesis at 0.05 level of confidence. 
 

Results and Discussion 

The findings obtained from the questionnaire distributed to the participants were presented below. 

RQ. Table 1:  Extent at which senior secondary school teachers using ICT in teaching Biology  

 N = 169 

S/N Statements N Mean SD Remark 

1 The use of ICT in Biology 

lesson preparation 

169 1.20 0.67 Never 

2 The use of ICT in 

explaining Biological 

concepts 

169 1.40 0.72 Never 

3 The use of ICT to conduct 

practical in Biology 

169 1.09 0.49 Never 

4 The use of ICT in carrying 

out virtual presentation. 

169 1.10 0.69 Never 

5 The use of ICT to collect 

images and videos of 

organisms in lesson 

presentation. 

169 1.30 0.58 Never  

 

From the above table 1 based on the three-points rating scale used by the respondents (1=Never, 
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2=sometimes and 3=Frequently) for choosing in 5 statements related to the use of ICT in different 

activities of teaching and learning Biology. The average of ratings was calculated against each 

statement. In these averages of rating, the mean value less than 1.5 express the non-use of ICT (Never), 

the mean value ranging from 1.5 to 2.5 indicated a moderate use of ICT (sometimes), while the mean 

value from 2.5 to 3 expressed the excellent use of ICT (frequently). 
 

Based on the findings presented in the above table 1, it has been found that ICT was never used in any 

of the activities related to the teaching and learning Biology (in secondary schools of Katsina state) 

like virtual presentation, explaining different biological concepts and collection of digital images to be 

presented in Biology classroom. 
 

Table 2: There is no significant relationship between availability of ICT infrastructure and the 

level of using ICT in teaching biology in public secondary schools in Katsina State. N=169 

Variable   t-cal             Sig. 

Level Of Using ICT In 

Teaching And Learning 

Biology 

Pearson 

Sign. (2-tailed) 

N 

.845*** 

                  .000 

169 

** Correlation is significant at 0.05 level of significance (2 tailed) 

From the table 2, a significant relationship is shown between availability of ICT infrastructure and the 

level of using ICT in teaching and learning Biology as the obtained Pearson’s correlation coefficient 

(r=.845) is greater than p-value of .000. The above findings are similar with the findings of Ghavifekr 

et al., (2006) stating that the use of ICT is influenced by teachers’ extrinsic factors including the lack 

of resources, time, access and technical support. On the other hand, Mwendwa (2017) has found that 

the availability of adequate ICT resources determines its effective integration in teaching and learning 

process. Technologies such as interactive whiteboards, e-conferences, educative software and 

education portals among others, have been proved as an essential boost to classroom activity, learning 

motivation and general inquisitiveness (Gulbahar, 2007). 
 

Conclusion  

Based on the findings from the research, it was noted that most of Biology teachers involved in this 

research were not completely used ICT in teaching and learning Biology. This is because ICT was 

generally found to be not used in facilitating teaching like Biology. The inadequate use of ICT was 

identified to be associated with insufficient of adequate ICT infrastructure in secondary schools of 

Katsina State.  
 

Recommendations 

ICT integration was described as important paradigm in teaching and learning; therefore, all 

educational agents have to invest in providing the adequate trainings related to the use of ICT in 

teaching different science subjects. These trainings should be tailored in line with the needs of teachers 

who are requested to use the specific ICT tools and software in teaching and learning process. 

Additionally, more investment is needed in terms of equipping schools with adequate ICT 

infrastructure as it has been found that they play a great role in this aspect. 
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