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Abstract

The study was an exploration on the use of ICT in the teaching and learning of biology at O Level,
a case of Munhemba cluster in Mutoko District. The aim of the study was to explore the use of ICT in
the teaching and learning of Biology at O Level. The study’s objectives were to assess the use of ICT tools
to teach Biology, to determine challenges faced by teachers and learners and to evaluate the benefits
of ICT in teaching biology at O Level. The interpretivism paradigm which relates to qualitative research
informed the study. The study used the case study research design. The population for the study comprised
twelve teachers and two hundred form four learners. The sample for the study were fourteen participants
from two secondary schools. The study used open-ended-interviews, and questionnaires. The major
findings for the study were that teacher centered mode of teaching is still important and being used in
teaching Biology. Schools are still facing serious shortage of ICT tools, qualified ICT teachers, and
technical support. The study concluded that the government is neglecting its schools hence serious structural
problems that need urgent attendance. The study also concluded that shortage of qualified ICT teachers is
crippling the use of ICT tools in rural schools. It was recommended that teachers improve their own
ICT skills in order to keep up to date with the current ICT skills and knowledge necessary for their
profession. School administrators were recommended to advocate for the construction of an ICT
laboratory for use by the whole school and ensure that students may rotate the use of the lab with
a minimum of fifty computers or laptops. The policymakers were recommended to provide internet
services, alternative power such as solar systems at different rural schools, ICT tools such as
laptops, projectors and computers. They were also recommended to train teachers in ICT skills
and knowledge so that it go a long way in helping them in the advancement of ICT knowledge to

students.
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CHAPTER ONE

THE PROBLEM AND ITS SETTING

1.0 Introduction

This chapter discusses the background to the study on challenges of using ICT in the teaching of
biology in education. The chapter includes the statement of the problem, research objectives
research questions, significant of the study, assumptions of the study, limitations and delimitations

of the study. The chapter also defined key terms of the research and gave a chapter summary.

1.1 Background to the Study

The 21t century has seen the rapid adoption of different technologies in the education sector. The
Information Communication Technology (ICT) has been the forerunner which has influenced the
way the globe lives, socialize, communicate, educate or learn (Nikoli¢, Petkovi¢, Denic,
Milovancéevi¢ and Gavrilovi¢ 2019). The new global economy has been created since the
introduction of ICT in every sector of society, fueled by information and driven by knowledge.
Shah (2022) stated that, governments had been compelled by the advent of the global economic
competition and knowledge economy to prioritize lifelong learning, quality education and the
provision of educational opportunities for everyone. The access to ICT in education had been
widely viewed as creating global competitive individuals who are well skilled and facilitate social
mobility. According to the United Nations (2018), Zambia is striving to improve its education
system for the knowledge era and improve the teaching of science subjects such as Biology.
Biology is quite difficult to learn and teach because it includes complex relationships of unfamiliar
and abstract concepts (Rana and Rana 2020). Learners try very much to learn biology through
memorization because of lack of understanding it as they experience difficulty in understanding
certain biological concepts. However, the use of ICT in the teaching and learning of Biology help

learners understand the difficult subject easily.
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In Mashonaland East Province, Mutoko district Munhemba cluster students have been failing their
Ordinary Level Biology. Most learners in the cluster have been streamed according to their abilities
hence learners in A class outshine the rest of the classes such as B, C and D classes (Sifelani 2022).
The A class had proved that brilliant learners always outclass other learners or classes in the use of

ICT in teaching and learning of Biology.

A survey conducted in South Africa by Aydin and Giirol (2019) revealed that learning become
lively and interesting by using multimedia equipment in O Level classrooms as learners participate
during the learning process. It was mainly important during Biology class as computers present all
the necessary information virtually through well-prepared pictures, animations, three-dimensional
models and interactive environments. Daudi and Nzilano (2019) argued that, the adoption and
implementation of new technologies has to be embraced by teachers who are key to dissemination

of information in classrooms.

Teachers’ educational beliefs are closely linked to their actual use of ICT in classrooms hence their
perceptions are an important aspect that influences their adoption of ICT in teaching and learning
of Biology (Chinakidzwa and Chamba, 2023). The quality of teachers and their continuing
professional education and training are central to the achievement of quality education. It is
important that teachers are trained to be well versed with ICT to improve pass rates of Biology
learners. It is against this background that the study aims to explore the use of ICT in the teaching

and learning of Biology at O Level, Munhemba Cluster schools in Mutoko district.

In a study conducted by Makuru and Jita (2022) it was revealed that, ICT is important in providing
learners with various facilities such as the ease of getting information by students which allow
them to easily develop their potential. ICT is important in that it help learners and teachers to
communicate online and learners themselves may communicate. However, schools in Munhemba
Cluster faces serious shortages of ICT tools such as computers, laptops, projectors, smart phones,
internet and computer laboratories. The education system should be aligned and prepared to equip
learners for with ICT skills in order to prepare them for the digital economy (Mashoko and Dudu
2023). The use of ICT has been spreading even to education systems in some underdeveloped
countries to address educational shortcomings and develop the 215t century competencies which

include problem solving skills, critical thinking skills, life-long learning, global interaction,
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inclusivity, collaborative teamwork and cooperative learning. Sifelani (2022) maintain that the use
of ICT in Munhemba Cluster, was not restricted to the O Level classroom environment in the
teaching and learning of Biology but orientated and introduced learners in the post-school

technology-based information economy.

Despite the efforts by teachers and schools to provide the basic ICT infrastructure, the use of ICT
in schools seems not to have been implemented according to the schools’ initiatives. Maupa and
Goronga (2023) refer to the availability of ICT for use in schools and its unsuccessful use in
teaching and learning of Biology. Their research findings, Nunguye, Mugabo and Niyonzima
(2021), indicated that teachers were enthusiastic about the use of ICTs in the teaching and learning
of Biology. However, in reality, many teachers appear to drag their feet in using ICTs for teaching
and learning of Biology. Learners lacked the necessary tools such as smart phones and alternative
power for use in the teaching and learning. Chidzonga, Haruzivishe, Chikwasha and Rukweza
(2022) concurred with these findings, stating that less than two percent of computer laboratories
are well-resourced in most rural schools. These assertions indicate that there is a gap between the
use and availability of ICT tools in schools due to factors that are particular to all public-school

environments in the country.

1.2 Statement of the Problem

The use of ICT in teaching and learning of Biology help to improve to prioritize lifelong learning,
quality education and the provision of educational opportunities for everyone. The quality of
teachers and their continuing professional education and training is central to the achievement of
quality education. However, schools in Munhemba Cluster faces serious shortages of ICT tools
such as computers, laptops, projectors, smart phones, internet and computer laboratories and this
limit the use of ICT in the teaching and learning of Biology. The teachers are also reluctant to
embrace use of ICT in the teaching of O Level Biology. The research seeks to explore the use of
ICT in the teaching and learning of Biology at O Level, case of Munhemba Cluster in Mutoko
District.
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1.3 Research Aim

The research explored the use of ICT in the teaching and learning of Biology at O Level, in
Munhemba Cluster of Mutoko District.

1.4 Research Objectives

The research is guided by three research objectives.

1. To assess the access of ICT tools to teach biology at O Level
2. To determine challenges faced by teachers and learners at O Level

3. To evaluate the benefits of ICT in teaching biology at O Level

1.5 Research Questions

1. Which are the ICT tools used to teach biology at O Level?

2. What are the challenges faced by teachers and learners in teaching and learning Biology
using ICT?

3. What are the benefits of using ICT in teaching and learning biology at O Level?

1.6 Significance of the Study

The study identified four crucial stakeholders who benefited from the study. The first group
comprises of teachers. The study is important to teachers as it exposes that they must improve
their computer skills, knowledge and applications. This would make it easier for teachers to impart
ICT knowledge during the teaching of different subjects especially Biology. If teachers learn the
skills, they would not feel embarrassed in front of learners during the teaching and learning of
Biology. The second stakeholders were the learners. The study is significant to them in that they

would be able to learn ICT skills and knowledge for use in the global knowledge-based economy
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driven by ICT. Learners would acquire different competitive skills such as problem-solving skills,
critical thinking skills, life-long learning, global interaction, inclusivity, collaborative teamwork
and cooperative learning third are the school administrators. School administrators are key to the
study because they provide important teaching and learning materials for the school. The plan the
whole school programs so that it becomes successful in the teaching and learning of Biology.
Lastly is MOPSE as policy makers, they are key to the success of any policy especially on its
formulation. Policy makers derive their policies from what is on the ground in schools hence the
teaching and learning of Biology needs policy makers support for its continuous improvement.

1.7 Limitations of the Study

The study’s limitation was lack of financial resources to finish the study on time. The researcher,
instead of travelling to meet participants and the supervisor physically, most of the work was done
virtually or distributed research instruments online. The study’s duration was short to finish the
research as well. These potentially impact the study’s validity, generalization or reliability of the
research findings. The researcher employed a holistic approach towards finishing the project in
time by writing chapters ahead whilst the supervisor is marking and correcting the current chapter.
Mostly, if the sample size not representative or small of the whole population of schools in
Munhemba Cluster, the findings may not be able to precisely reflect the use of ICT in the teaching
and learning of Biology at O Level, Mutoko district. However, if certain stakeholders or schools
in the district are overrepresented or underrepresented in the sample, the study’s results could lead
to bias of findings. The researcher ensured that all participants were evenly represented in the study

especially on the sample and during data collection.

1.8 Delimitations of the Study

This study was limited only to the geographical area of Munhemba Cluster, Mutoko District in
Mashonaland East Province. Munhemba Cluster are rural schools in Mutoko district with each
school with an average number of 550 learners per each school. The study did not include any

other school in the Munhemba cluster, Mutoko district.
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1.9 Assumptions of the Study

The study’s assumption was that participants or respondents were open and gave honest answers
during data collection on the use of ICT in the teaching and learning of Biology. The study assumed
that, the research was carried out within the stipulated timeframe. The study also assumed that the
MPOSE would allow the researcher permission to use schools in collecting data in Munhemba

Cluster.

1.10 Definition of Key Terms

1. Forerunner

One that goes before or announces the coming of another (Rana and Rana 2020). Forerunner is

applicable to anything that serves as a sign or presage (Jandri¢ 2021).
2. Exploration

An active learning approach which helps students learn through curiosity and inquiry (Gandolfi,
Ferdig and Kratcoski 2021). Hart, Da Costa, D'Souza, Kimpton and Ljbusic (2021) state that,
learning through exploration as a process changes the way learners approaches a particular
situation. During the exploration phase, students actively explore the new concept through

concrete learning experiences.
3. Biology

The study of structure, function, heredity, and evolution of all living organisms (Jandri¢ 2021). is
defined biology as the science of life and living organisms. Biologists try to understand the natural
world and the things that live in it. These things include plants, animals, fungi, protozoa, algae,

bacteria, and viruses (Christopoulos, Mystakidis, Cachafeiro and Laakso 2023).
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4. Information and Communication Technology (ICT)

The mode of education that use information and communications technology to support, enhance,
and optimize the delivery of information in and outside classrooms (Kozlova and Pikhart 2021).
According to Zafar, Zaidi, Mansoor, Sinha and Qin (2022), ICT is a set of integrated technological
resources that provide, through hardware, software, and telecommunications functions, the

automation and communication of teaching and learning and scientific research among others.

1.10 Chapter Summary

The chapter focused on the background to the study, statement of the problem, research aims,
research objectives, research questions, significance of the study delimitations and limitations of

the study, assumptions of the study and definition of key research terms.
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CHAPTER 2

REVIEW OF RELATED LITERATURE

2.0 Introduction

The previous chapter discussed the background to the study on challenges of using ICT in the
teaching of biology in education. This chapter focused on the review of literature related to the
study. The chapter will commence with the theoretical framework.

2.1 Theoretical Framework

The theory for the study shall be the systems theory which was modelled by Ludwing Vin
Betsalanffy (1928) and advocated by Kate & Kahn (1966). The theory state that, a system is a
collection of some interrelated parts which then form some whole (Forrest, Forrest & Strauss,
2018). The researcher preferred this theory over the neo-classical organizations theory which was
felt that it cannot not serve the desired purpose because they emphasized schools as closed and
fragmented social units which are independent of external force. According to the systems theory,
there are two types of systems, which are open and closed systems. Closed systems do not interact
with the environment and are self-supporting systems. On the other hand, open systems interact
with the environment which they rely on to get essential inputs and discharging of outputs
(Markovsky & Daorfler, 2021). According to a proponent of the systems theory, Cole (1993)
asserted that there is a boundless interdependence the environment and the system and further
stated that whenever something goes wrong in the environment or any of the sub systems, the
other systems would be affected and this would affect the output as well. Schools are managed as
systems in which there are innovated educational programs where they are re-innovated in order
to realize the importance of each part which makes the whole and the elimination of parts that
contribute negatively towards the system (Wolfram, 2018). In a school system, Biological Science
Department can be considered as a subsystem. The other school system is the administration,
which support the teaching and learning of ICT by purchasing ICT tools needed and lay
infrastructure, procurement and finance, discipline, guidance and counselling and many other
duties. The improvement in pedagogical teaching and resultant good performance in Biology is

part of the output measured through formative and summative evaluations respectively (Becvar,
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Becvar & Reif, 2023). The other departments such as finance, procurement and discipline that are
concerned with availing and effective use of the resources are also affected what goes on in the
biology classroom such as instructional methods. The schools, due to these facts, they are studied
as a whole than in parts. Schools are open systems which interacts with their environments by
engaging in various modes of exchanges (Pesurnay, 2018). The school environments include
communities where the school draw its learners and where it is located. This entails the social,

physical, cultural, climatic, economic and sometimes political aspects such as educational policies.

2.2 The use of ICT in Teaching and Learning

ICT infrastructure refers to the software and hardware used to enhance the teaching and learning
of biology. The ICT hardware includes computers, mobiles phones, scanners, projectors, printers,
cameras, radios, television sets, while software include some application such as data logging as
well as simulations (Mulimani & Naikar, 2022). Internet connection and electricity connection are
also necessary infrastructure for the teaching and learning of Biology. According to Kilag, Segarra,
Del Socorro, & Mabhasol, (2023), ICT infrastructure must be easily accessed and used by all in the
teaching and learning. The use of ICT tools in the teaching and learning of biology created a
conducive learning environment whereby students actively participate constructively. However,
the use of ICT should not be taken as a way of replacing the current teaching methods but should
be used to support existing teaching and learning processes (Zagouras, Egarchou, Skiniotis &
Fountana, 2022). In this way, ICT is used to develop student skills in terms of communication,
cooperation, lifelong learning and problem-solving skills. ICT teaching and learning should be
applied in almost all subjects instead of teaching it as an isolated topic or course. Student centred
learning can enhance the innovative use of ICT. Teachers must use ICT in every subject in order
to improve student learning skills in every subject. This would help students to develop critical
thinking skills, problem-solving and decision-making behaviours (Jadhav, Gaikwad & Patil,
2022).

When using ICT in teaching and learning biology, it created a good learning environment for
students and it becomes motivating, enjoyable and attractive to learners as they increase their

attention to the subject thereby increasing the effective teaching and learning of the subject. Most
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biology teachers were still using the teacher centered approach to teaching where they use
textbooks as the main and only source of content for teaching (Hailegebreal, Sedi, Belete, Shibiru
& Mengiste, 2022). Biology as a subject had been found and viewed as a difficult subject taught
using traditional teaching methods and biology teachers have to find means and ways of
simplifying the teaching using ICT. The use of ICT in teaching and learning biology allowed
teachers opportunities of bringing nature into classrooms. It had been recognized that ICT
increases students’ motivation through facilitating the exchange of information between groups of
students and their teachers.

The research conducted by UGWU & Nnaekwe (2019), described the use of multimedia strategy
in teaching and learning process as one of the best modes of teaching that can be adopted for
making teaching biology more meaningful. Regardless to the importance of ICT in the teaching
and learning process, its use was found to depend on different factors ranging from the simple to
complex ones. Some of these factors are based on teachers’ perception about its usefulness,
professional development, technical supports, teachers’ age, ICT infrastructure and teaching
experience (Shava, 2022).

2.3 Accessing of ICT tools to teach biology

Hardware and software are needed when using ICT for teaching and learning in education in
schools. Studies by Mahdum, Hadriana & Safriyanti (2019) had identified the shortage of
computers in most rural schools as one of the obstacles in the use of ICT in teaching and learning
of biology. On the other hand, in a study conducted by Makuru, & Jita (2022) indicated the shortage
or lack of hardware and software as one of the main reasons why teachers do not use ICT in
classrooms. The availability of internet and electricity facilities is also needed during the teaching
and learning of ICT because it can be difficult to use computers without electricity. Internet, in
addition is needed by teachers in order to enrich themselves of content from different sources
(Johnson, 2022). In many developing countries like Zimbabwe, internet and electricity
connectivity remains a serious challenge which continues to haunt African countries. According to

different studies conducted and discussed above, it had been found that the use of ICT in effective
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teaching and learning requires and influenced by different factors (Sayfullayeva, Tosheva,

Nematova & Inoyatov, 2021).

2.3.1 Technical and Administrative Support

The use of ICT in classrooms, according to research conducted by Aristovnik, Kovac, Murko, &
Tomazevi¢ (2021) had been enhanced by the availability of the technical and administrative
support team. This is done through the provision of training on teachers equipping them with
necessary skills in using ICT and motivating the use ICT in daily classroom activities. Technical
ICT related support had been found to be useful because its unavailability had affected the
willingness of teachers to adopt and integrate ICT in teaching and learning of biology (Jacob, Dahir
& Jegede 2021). The use of technical support is a necessity in troubleshooting issues. In this regard,
teachers may be taught or trained on how to resolve some simple ICT technical issues. In this
regard, teachers’ anxiety would be greatly reduced in the use of ICT in teaching and learning of
biology. In this context, school leaders should adopt strategies that will facilitate teachers to use

ICT as the basic tool in their daily teaching practices (Shemshack, 2021).

Teachers and school authorities are the ones who discuss the school vision and ICT policies at the
school and how to ensure equal sharing of resources appropriately. It is important for
administrative staff of schools to make follow up on the implementation of ICT in the teaching
and learning to ensure challenges are identified early and find out possible solutions to help
teachers. Motivation on using ICT in education should be more effective if it starts from school
leaders. School administrators play a key role in integrating ICT in education through acquisition
and coordination of all resources required for ICT use in teaching and learning process (Khtere,
Ramadan, & Mohamed, 2021).

2.4 The challenges faced by teachers and learners in teaching and learning Biology

The major responsibilities of educational authorities to achieve the desired results is to recognise
the demands of the time and defining educational goals and objectives for the implementation of
ICT in teaching and learning of biology (Alkhawaldeh & Khasawneh, 2022). The key barrier that
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prohibits teachers from effectively implementing ICT in teaching and learning is the absence of a
clearly defined educational policies. In order to integrate ICT into their teaching practices
effectively, teachers must have enough time to finish their teaching responsibilities (Hafeez, Ajmal
& Kazmi, 2021).

According to studies on the other hand, it revealed that teachers could not have enough time to
finish all their pedagogical duties such as note-taking, lesson planning and lecturing required to
use ICT in the teaching and learning of biology. Lukas & Yunus (2021) also identified similar
challenges that as a result of their negative perception of the use of ICT in teaching and learning,
teachers lacked the time to successfully use ICT to increase the efficacy of their teaching strategies.
It is important for educational authorities to support teachers by providing professional
development and time management programs in order to overcome these barriers (Bhuana &
Apriliyanti, 2021).

The second challenge is the shortage of qualified ICT teachers especially in rural schools. The
number of qualified teachers to teach ICT cannot meet the demand for ICT teaching and learning
on the rise tremendously. There are few teachers who are ready to transfer ICT skills and
knowledge to more students who willing to be taught computing skills (Izhar, Al-dheleai & Na,
2021). In addition to the above, there are still shortages of computers in schools across the country
maybe because that they are expensive. Some government agencies, corporate organizations,
individuals and NGOs donated computers to different rural schools but there still remains a huge
number of rural schools which are unable to buy computers for use by their students. Schools in
rural areas are not yet connected to electricity because the government is yet to connect all parts

of the country to the national grid (Gurung, 2021).

As a result, those schools had been left handicapped because they may not be able to offer
computer studies worse still use ICT in teaching biology. Most schools had obsolete computers
which contributed to lower morale for both school teachers and students. Old computers were still
available in most rural schools running on win98 or win2000. It is common knowledge that
technology keeps evolving and advancing at a high rate with new programs which are made every
time. Most teachers do not want to embrace and implement the use of ICT tools because they “feel”

that they remain an authority and a ‘know it all’ in class is something they cherish and anything
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that makes them look or become otherwise becomes an enemy of the teacher centred approach in

classroom (Erlangga, 2022).

2.4.1. Teachers’ perception towards use of ICT in teaching and learning of Biology

Teachers had a positive perception that integrating and implementing ICT in the teaching and
learning of biology help learners to achieve their learning goals and it aids teachers in aligning
their teaching practices with world-wide standards. Pakistan, Bangladesh, India and Indonesia
acknowledged the value use of ICT in education and their governments are interested in
implementing ICT tools for teaching and learning to meet the global demands of their citizens on
national educational policies (Daar, & Nasar, 2021). However, there are a number of developing
countries such as Malawi, Kenya, Uganda, Zambia and Zimbabwe with a detrimental impact on
how to use ICT in classrooms. These countries lack the following: technological knowledge and
expertise (Mohd & Shahbodin, 2021), ICT infrastructure (Inganah, Darmayanti & Rizki (2023),
electricity and internet (Varas, Santana, Nussbaum, Claro & Imbarack (2023), and teachers’
perceptions of implementing ICT in teaching and learning and a lack of teacher preparedness in
educational institutions. According to Mohd & Shahbodin (2021) the teachers’ beliefs and attitudes
heavily depends on the successful implementation of ICT for teaching and learning in addition to
other technologically related factors. The teachers’ ideas and views shape the academic decisions
they make with regards to how technology is implemented into their teaching practices in a way

that serves the needs of teaching and learning in the twenty-first century.

2.4.2 Teachers’ Attitudes in implementing ICT in teaching and learning

Teachers of today are required to be innovative in their pedagogical approaches. In doing so,
Katemba (2020) argued that, technological use in education plays a significant role in introducing
innovation to the way teachers teach and it aids students in achieving their academic objectives
when it is done successfully. Abel, Tondeur & Sang (2022) argued that, since teachers favour
technical tools that match their academic beliefs and pre-existing views about effective teaching
and learning methods, their attitudes about using ICT in teaching and learning have a substantial
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impact on teachers’ teaching practices. In this regard, in a study by Guillén-Gamez & Mayorga-
Fernandez (2020) in 2018 in Santiago, Chile, where ICT teachers, students and HODs from six
different secondary schools where each school contributed a sample of two ICT teachers, five
students, and six HODs. The total sample was forty-eight from all six secondary schools. The
research revealed that, a comprehensive grasp of teachers’ willingness to implement ICT in their
teaching and learning, impressions of the advantages, as well as their attitudes toward the
difficulties they face in classroom (Khan & Kuddus, 2020).

Many developing countries had not yet achieved the deployment of technologically integrated
teaching and learning in their schools. The research results under examination, despite the positive
results over teachers’ attitudes demonstrated a number of advantages of using ICT in teaching and
learning (Rahayu & Wirza, 2020) The student academic improvement was consistently mentioned
as a huge positive factor which is related to the motivating environment that kept them engaged in
active learning. Furthermore, students can easily get useful learning resources which boosts
academic performance and explains impending ideas, thanks to teachers’ attitudes in implementing
ICT in teaching and learning of biology. These results support those of Varas, Santana, Nussbaum,
Claro & Imbarack (2023) who revealed that participants in urban high schools stated high levels

of cognitive knowledge and learning accomplishments compared to rural schools.

2.5 Ways of using ICT in teaching and learning of Biology

Both the teacher and the students can use ICT in different ways in the teaching and learning of

Biology.

2.5.1. Online Lessons

The most effective way of teaching online is through the use of trained and experienced teachers
in the subject matter. The use of interested and qualified teachers is the best way to ensure the
connection between the value of traditional and online education in teaching online (Daar, & Nasar,
2021). There are two emerged online approaches which are synchronous and asynchronous
learning. The synchronous learning approach uses instruction and collaboration in real time using

the internet. The tools involved include audio and video conferencing, live chat, shared whiteboard
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and data and application sharing among others. While asynchronous learning methods uses the
time-delayed capabilities of the internet (Erlangga, 2022). It normally involves these tools emails,
newsgroups and bulletin boards and file attachments. The following are the advantages of online

lessons.

1. Student-centred learning- Students become more versatile learners by using a variety of
online tools drawing from individual learning styles (Forrest, Forrest & Strauss, 2018).

2. Collaborative learning- Students becomes more active by using online group work in the
learning process. Students must comprehend what would be discussed in order for them to
contribute their input by organising their thinking coherently and expressing the same
thinking with careful constructed language (Martinez, Ortega Martin, Marin Marin, &
Gomez Garcia, 2020).

2.5.3 Power Point Presentation

Information can be presented in different ways by using PowerPoint by projecting colours, videos
and images, text and writing prompts for reading, sound and music for auditory mode as well as
interactive slides that ask students to do something (Guillén-Gamez & Mayorga-Fernandez, 2020).
The main purpose of PowerPoint presentations in classrooms is to help direct lectures or lessons
although they have different purposes at the same time giving students an opportunity to follow
along and better understand the material being taught. Clip art must be avoided with a PowerPoint
teacher for effective teaching. The slides must be used to focus on students’ attention and then
leave the details to textbooks and lectures (Gurung, 2021). When new more information needs to
be put forward, there is need to make a new slide.

Advantages of PowerPoint

PowerPoint are quick and easy to use as the basic features are easy to master which makes the
students to appear more organised. It is easy to create an attractive and colourful design using the

standard themes and templates (Hafeez, Ajmal & Kazmi, 2021).
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Disadvantages of PowerPoint

The design power pointless because it gives an illusion of some content and coherent when there
is no substance between different points raised on the slides. Some speakers use PowerPoint so
that they create their presentations instead of organising, outlining and focusing on the message
(Daar, & Nasar, 2021). PowerPoint presentation replaces planning and preparation as it is a
convenient tool for poor speakers because it reduces complicated messages into simple bullet
points and elevate style over substance (Erlangga, 2022).

2.5.4 Research

Online research involves the collection of information by the researcher from the internet. The
advent of internet has driven the pen-and-paper research techniques to the backseat and created
room for online research design (Erlangga, 2022). Online polls, surveys, focus groups, and
questionnaires are some of the tools used with online research that are important in collecting
important information for market research. Students and teachers have used internet to create
impressive avenues to conduct research at zero or minimum investments. This form of research is
often called internet research or web-based research. Researchers use online focus groups and

online interviews for students as data collection instruments (Forrest, Forrest & Strauss, 2018).

2.5.4 Online Assignment Submission and Marking

Assignments maybe submitted using several submission types to the supervisor. It is up to lecturers
to choose the type of online submissions to be used by the students (Martinez, Ortega Martin,
Marin & Gomez Garcia, 2020). Any attachments added as part of a graded assignment submission
are also copied to the student’s user files but are not counted against the user quota. However,
once the file has been uploaded as a submission, the file cannot delete. The students have
advantages for using online assignment submission. Students do not print their assignments to
submit, students do not queue at the school office to submit their assignments, and students submit
their assignments wherever they are (Gurung, 2021). Online marking is becoming an integral part

of institutions as lecturers mark large cohorts especially when dealing with online and distance
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learning. However, online marking may sometimes become a serious struggle to set it up but the
use of a rubric to mark them make things easier and quicker for the lecturer or teacher (Hafeez,
Ajmal & Kazmi, 2021). Online marking’s disadvantage is that it lacks the drawing tools that

annotate scripts online.

2.6 The benefits of using ICT in teaching Biology

Traditional teaching and learning are different from online teaching in many ways which makes it
difficult and challenging for it to provide effectiveness to students when they lack necessary
knowledge and skills. According to Hong, Hwang, Tsai, Liu, & Lee, (2022) the effective use of
ICT in teaching and learning of biology plays a critical role by using teachers’ professional
expertise in determining their teaching techniques. However, according to a study by Guillén-
Gamez, & Mayorga-Fernandez (2020) in Yemen city of Saana in 2018 where eight secondary
schools in the capital city were examined. Three ICT teachers, four students, ICT HODs and
school heads were examined. The total number of the sample was seventy-two. The study’s
findings were that teachers were generally positive to the implementation of ICT in teaching and
learning although lack of resources and expertise made it impossible for them to incorporate ICT
in teaching and learning (Alvarado, Aragon, & Bretones, 2020).

Teachers’ attitudes towards the introduction of ICT in Ecuadorian public schools. Teachers should
constantly improvise their teaching techniques. In order for teachers to advance their technological
and professional competencies, teachers be provided with the required assistance from the
concerned educational authorities. In developing nations, even at secondary school level,
technology use is still in its infancy (Pongsakdi, Kortelainen & Veermans, 2021). Teaching and
learning at both primary and secondary school levels, during COVID-19 phase, technological use
had not been fully implemented which negatively affected teachers’ skills and technological
knowledge of ICT in students. Lack of proper infrastructure and trained teachers, according to
Raygan & Moradkhani (2022) found that during CIVID-19 period, the most advantaged were
students from urban areas compared with students in rural public schools when it comes to

grasping online teaching and learning.

17| Page



2.7 Disadvantages of using ICT in teaching and Learning of Biology

As technologies brings so many benefits to the education sector, it is not perfect because it has its
own disadvantages to be taken into account. ICT is full of destruction and lack of attention (Jadhav,
Gaikwad, & Patil 2022) There is so much multiple access to unlimited sources of information
brought about by digitalisation such as social chats or networks, web pages and as a result taking
away attention of learners from the important subject matter. Technology has inappropriate and
excessive impact which may lead to students creating a compulsive relationship with it. This may
lead to uncontrolled consumption and as a result, have negative effects on students’ health on
academic, family and social life. The development of other skills may be reduced due to overuse
or reliance on technology (Johnson, 2022). The widespread adoption of technology in academic
institutions may lead to the nullification of other practices such as public speaking, academic
writing and reasoning. In research conducted by Khan & Kuddus, (2020) at the University of
California, revealed that, social skills of the new generations are based more on the use of

technologies which therefore affect negatively direct personal communication.

Information available on the internet tend to be incomplete and false hence consumption of false
information by students. Most students are not yet able to detect false information and have a direct
influence on students’ media literacy (Liesa-Orus, Latorre-Cosculluela, Vazquez-Toledo &
Sierra-Sanchez, 2020). Students’ data maybe stolen because of lack of dangers of cybercrime
which sometimes expose students’ data for instance by sharing personal photos with strangers.
The use of technologies in the teaching and learning had reduced the human contact and the
learning process had become distant decreased the physical relationships between teachers and
classmates (Lukas & Yunus, 2021). As a result, the appearance of isolation by reducing human
contact becomes an obstacle to students’ development personally.

2.8 Conclusion

The chapter discussed the literature review focusing on the study’s theoretical framework systems

theory which was developed by Ludwing Vin Bestalantly (1928) and advocated by Kate & Khan
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(1966). The chapter discussed the use of ICT tools used in teaching Biology, challenges faced by
teachers and learners in the teaching and learning of Biology and the benefits if using ICT in the

teaching of Biology. The next chapter shall discuss about the research methodology.
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CHAPTER 3

RESEARCH METHODOLOGY

3.0 Introduction

According to Voss and Kunter (2020), literature review is one of the most important areas that are
used by researchers to explore the problem under investigation and the ability to identify
knowledge gaps in line with different scholars and theorists in relation to the identified problem.
Literature review was able to assist the researcher to identify theories related to the research
problem. Research methodology shall comprise of the research paradigm, design, research
population, research sample and sampling procedures, data collection procedures, data analysis
procedures, instruments, ethical considerations, and quality assurance procedures are the hallmark

of research methodology.

3.1 Research Paradigm

The research plan clearly fit the framework of theories and practices of the discipline of study.
The areas of the research plan such as the research questions, data collection instruments, aims of
the study and methods of analyzing are all guided by research design (Park, Konge, & Artino,
2020). This qualitative research used an interpretivists paradigm. It is the belief of interpretivists
that because human behavior is complex so there is no single reality but multiple realities in
existence. Interpretivists is the popular research paradigm that is mostly used by the majority of
qualitative researchers in social sciences. Research bias is the main problem when using the
interpretivists framework. Interpretivist paradigm can only be used in reality within the framework
of those participants under study not in an environment of laboratory (Brown, & Dueiias, 2020).
The results of interpretivist studies, their nature is that, they can only be valid when they were
collected within a particular circumstance of the study and cannot be generalized. The quality of
teachers and their continuing professional education and training is central to the achievement of
quality education. However, schools in Munhemba Cluster faces serious shortages of ICT tools
such as computers, laptops, projectors, smart phones, internet and computer laboratories and this

limit the use of ICT in the teaching and learning of Biology. The research paradigm is used as a
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research plan or guide including the aims of the study, research questions, instruments and data
analysis methods. The interpretivist research paradigm was used by the researcher. The paradigms
were aligned with the purpose of the study. In line with the interpretivism the researcher employed
the qualitative research approach.

3.2 Research Strategy

A case study research design will be utilized for this study as it seeks to extract purely descriptive
and in-depth data such as structured interviews, closed ended questionnaires will be utilized in
order to allow for structured responses. Hennink & Kaiser (2022) defines a case study as an in-
depth investigation of two or more phenomena in natural settings considering perspectives of the
participants involved in the phenomenon. Khatri (2020) states that a case study, is a qualitative
approach in which the researcher explores a case or cases over time, through detailed, in-depth

data collection.

Case study research design was used in this research because it helped to examine the views of
participants who were interviewed during this research. This research design is suitable for this
study in that it helped the researcher to investigate deeply on the factors leading to low performance
in O Level Biology at Munhemba cluster in Mutoko district. The afore-mentioned research design
enables the researcher to collect sufficient data as the focus is to be made on a small population
(May, Albers, Greenwood & Murray, 2022). In case study research design, the researcher typically
become a member of a culture, group or setting and adopted roles to conform to such a setting and
in doing so the aim of the researcher is to gain closer insight into the study’s practices, as well as
motivations and emotions of people from different backgrounds. As such, it is imperative to use
case study research because research findings emanating from case study research accurately

reflect the views of people in a natural setting (Seyfried & Pohlenz, 2020).

The use of case study research design was important in this study because it was more dynamic
and largely used structured methods of obtaining data like open-ended questionnaires thereby

making data collection and analysis more flexible. Case study allowed for the collection of primary
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data in a flexible and structured way that results in the emergence of new information relevant to
the study (Ziajahromi & Leusch, 2022). Given this situation, case study research design was a

very useful as a research design for this study.

3.3 Research Population

Population is defined by Mthuli, Ruffin, & Singh (2022) as all units, objects or individuals that
were considered in a research study. Population is defined by Woodford, Christie, Bowman, &
Evans (2022) as a group of people to be studied by the researcher. In this research, population was
defined as a group of individuals with one or more similar features which are common or of
interests to the researcher. However, in this case, the research population comprised of all cluster

Biology teachers and O Level secondary school children (Firdaus, Aksar and Gong, 2022).

3.4 Research Sample and Sampling Procedures

The sample size was big enough to provide the necessary data according to research instruments
used at the time. The researcher, using purposive sampling used a sample size of two Biology
teachers, and five students from each of the two secondary schools bringing a total number of
fourteen participants. According to Ruslin, Mashuri, Rasak & Syam (2020), a sampling procedure
is a process used by researchers to select a sample from a large population for it to be participants
in a study. The researcher purposively sampled biological teachers and learners. The researcher
divided these sampled participants into different homogeneous groups. Participants were grouped

as teachers and learners separately.

The researcher decided to work with teachers and form four learners. Systematic random sampling
was used by the researcher. The researcher divided learners into two groups consisting of males
and females respectively. This was done in order to have representation for both girls and boys.
The researcher used cards that the learners shall pick. Those who picked cards with the researcher’s
secret number were selected. The teachers were selected in alphabetical order. This means that,
those with names that start with letters on the alphabet were selected first. This however allowed

everyone a chance to be selected.
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3.5 Research Instruments

The study generated qualitative data and the researcher used interviews and questionnaires as

research instruments.

3.5.1 Interviews

An interview is a conversation between an interviewer and interviewee according to Leonhardt,
Noble, Poelzer & Belcher (2022), where the interviewer is the moderator collecting necessary
information. However, May, Albers, Greenwood & Murray (2022) define an interview as a
discussion between two or more people based on a mutual topic of interest. Assuming from the
given explanations, an interview can be defined as a face-to-face interaction between two or more
people for purposes of data collection. Dérnyei & Dewaele (2022) argued that during interview
process, an interview guide with questions is used as a framework to guide the whole process.
Interview questions related to the topic are prepared by the researcher. Qualitative data collection
procedures use interviews as it plays a critical role to help the researcher to get a deeper

understanding of ICT teaching and learning of Biology.

The researcher prepared semi-structured interviews consisting of open-ended questions
administered to Biology teachers and learners. These types of interviews allow or encourages the
interviewee to fully answer questions deemed necessary for the study. This implies that participants
would not be restricted in their responses as in the case of closed-ended questions where they give
a yes or no response to research guestions. According to Mufanechiya et al. (2012), a two-way

communication is created through an interview between the interviewees and researcher.

3.5.2 Questionnaires

Questionnaire is a data collection instrument comprising different questions used to gather data
from participants. Questionnaires are almost like a written interview. Questionnaires can be used

to collect data by email, or distribution of hard copies (Turner Ill, & Hagstrom-Schmidt, 2022).
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When collecting data from large volumes of people from a large sample, it is relatively cheaper,
efficient and quick to use questionnaires. Questionnaires were completed in the absence of the
researcher so it became quick to collect data that way. Whenever interviews are no longer practical
to collect data, questionnaires are the best ideal tool to use (Thunberg & Arnell, 2022).
Questionnaires were used in this research as the best tool to measure effectively the attitudes,
behaviors, preferences, intentions and opinions of huge number of participants very quick and
cheaper in the absence of the researcher than other data collection instruments. Nevertheless,
respondents used questionnaires and they were not watched and lie due to social desirability
(Knott, Rao & Summers, 2022). Some people in order to look good, they may bend the truth in

order to portray a strong positive image of themselves.

The researcher administered open-ended questionnaires written down which needs response or
answers from participants. These questionnaires gave participants more time to answer them in
their free time without interfering with their schedules. Thus, open-ended questionnaires gave
participants freedom to give adequate important information for the study. These questionnaires
were hand delivered by the researcher to all participants and advise them on the day to pick them

up in person.

3.6 Data Collection Procedure

The researcher sought the authority of Bindura University of Science Education and was provided
with a letter authorizing to make research. The letter was then used to apply for permission from
the Ministry of Primary and Secondary Education for approval to visit sampled schools. The
researcher, armed with the letter of approval, visited sampled schools to start collecting data from
participants. This was done with consultations with the researcher’s school head and all the heads
of sampled schools in order to avoid disrupting the school programs. The researcher observed all

ethical principles such as consent of participants during the data collection period.
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3.7 Data Analysis Procedure

According to Creswell (2019), data analysis is a process that involves the sorting and categorizing
of collected data and coding it according to provided themes which are used in drawing study
findings. It was also alluded to by Kothari (2014) that data presentation involves the editing,
coding, processing, tabulation and classification of collected data to make it amenable for analysis.
This means that, data collected through interviews was subjected to inductive analysis procedure.
Thunberg & Arnell (2020) argued that, this involves the description of data, condensing data into
themes and categories for valid interpretation and inference. Such a method is a descriptive
statistics analysis. In this study, the descriptive statistics was used by the researcher to describe the
basic features of data. They provided simple summaries about the sample and the measures. Data

collected from questioners and interviews was tabulated.

3.8 Ethical Considerations

Voltelen, Konradsen & Ostergaard (2018) referred to more literature that can be used to guide
researchers when designing an ethically suitable research approach. The most important of all
ethical researches is the informed consent (Fleming & Zegwaard, 2018). The two terms, informed
and consent which are two critical terms in research ethics required serious considerations. The
researcher ensured that participants signed consent forms in order to take part in the research as
well as to enforce their rights where necessary either to withdraw from the research or accessing
their information (Milner-Gulland, Verissimo & Lewis, 2020). Key confidential information,
providing assurances, and ensuring anonymous were key in research ethics as well as avoiding the
use of self-identifying information to protect participants. Participant anonymity is when the
researcher does not know the participants’ identity, home addresses, emails and contact numbers
(Arifin, 2018).
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3.9 Quality Assurance Procedure

The researcher shall ensure that all research ethics such as ensuring consent of participants,
ensuring anonymous and protecting the identity of all participants. The researcher protected
personal information of all participants such as their identities, home addresses, contact numbers
and emails. The research cited every material work done by other academics used in the study and

completely avoid plagiarism.

3.10 Conclusion

Research paradigm, design, population, research instruments, trustworthiness and authenticity and
data collection procedures and data analysis and presentation were all explained in detail. The next
chapter focuses on data presentation and analysis.
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CHAPTER 4

DATA PRESENTATION, INTERPRETATION AND ANALYSIS

4.0 Introduction

This chapter presents, analyse and interpret the research findings that emerged from data that had
been generated from fieldwork at three schools in Mutoko District of Mashonaland East Province
of Zimbabwe. The study sought to find out the use of ICT in the teaching and learning of Biology
at “O” level. The chapter will commence with demographic data of the participants.

4.1 Demographic Data

The study comprises of four biology teachers who participated in the study. There are two male
and two female teachers which shows that teachers’ numbers were distributed equally across two
schools under study. The form four students who are participating in the study were four male and
six female. It is important for the study to have male and female teachers and students so that the

study becomes neutral in its findings.

4.1.1 Distribution of Teachers by Age

Table one below shows the gender of the four teachers who participated in the study.

Table 4.1 Teacher distribution by Gender

Biology Teachers Gender
Male 2
Female 2
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The study had four biology teachers from two secondary schools under study. There are two male
and two female teachers and this balanced the research in terms of gender. This enabled the

researcher to get the perspectives of both genders on the topic under study.

4.1.2 Teacher and Students’ Distribution by Age

The research include teachers and “O” Level students thus is comprises adults and teenagers as

presented in table 4.1.2

Table 4.2 Distribution of participants by age

Teachers and students 15-16 16-20 | 20-30 30-40 40-50 50-65

Male 3 1 - 1 1

Female 4 2 - 1 1

They were four biological teachers from the two secondary schools with each school having two
teachers. They were two female and two male teachers from these schools. The age range varied
from 35 to 65 years. This would mean that the researcher would get a wider range of perception

since the teachers had a 15year difference hence their world outlook differs.

4.1.3 Distribution of Teachers by Work Experience

The research includes teachers’ years of experience in the service. Their experience ranges from
two to twenty years. Such experience is important to the research because it would help in
illustrating some points as some teachers with less than two years’ experience understand better
the use of ICT in teaching and learning than a teacher with twenty years’ service at the age of

Sixty.
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Table 4.3 Teachers work experience

Biology Teachers 5-10 years 2-5 years 2 years
Male 1 1
Female 1 1

The teachers who participated in the research were two males with five years’ working experience
and one female with less than five years and another with less than two years working experience.
Their age differences in experience were of great value to the research. The research would have
different varieties from different age groups. Teachers with less than two years understand better
the use of ICT in teaching and learning than teachers with more than fifteen years in service since
they had never used ICT or a computer.

4.1.4 Distribution of Teachers by Qualification

The researcher also collected data on teacher qualifications. The results showed a mixed bag of
qualifications ranging from certificate in education to degree.

Biology Teachers | Certificates Diploma Degree Master’s Degree
Male - 1 1 -
Female 1 1 -

The teachers were all qualified but with different qualifications. One female teacher had a
Certificate in Education and with another with a Diploma in Education, with one male with a
degree and the other with a Diploma. These qualifications helped the researcher to draw differently

with participants as they had different perception about the discussion under study. However,
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because of their different qualifications, the teachers provided varying responses rich in depth on

the study.

The study had students in different age groups. The majority of them above fourteen years and
two between twelve and fourteen. One male and female students were between twelve and fourteen
years with two male and three female students aged between fifteen and seventeen years old. One
male student was between eighteen and twenty years old. Of these participants, six were female

students and four males. The female students dominated the study.

4.3 Themes and Subthemes

The researcher interviewed four Biology teachers and ten students from two secondary
school. The total number of participants was fourteen. Biology teachers were coded as
BT1, BT2, from school A then BT3 and BT4 from school B while students were coded
as S1, S2, S3, S4, S5 from school A and S6, S7, S8, S9 and S10 from school B. The
background information helped the researcher to compare data gathered from different
range of sub-groups, for example, the number of students and Biology teachers involved
in the interviews and questionnaires. They are three main themes for the study are as
follows: ICT tools used to teach Biology, importance of ICT tools used for teaching and
learning and challenges faced by teachers and learners. These themes shall be broken

down into subthemes and explained under each main theme.

4.3.1 THEME 1: ICT tools used to teach Biology

The use of ICT tools in the teaching and learning of Biology enhances the science learning
goals of laboratory experiences include enriching the mastery of science subject matter,
developing abilities of scientific reasoning, increasing understanding of the complexity
and ambiguity of experimental work, thereby developing practical skills. This helps to

increase the understanding of nature of science, cultivating an interest in science and
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science learning and improving teamwork capabilities. The virtual laboratory, an
onlinemicroscope, multimedia information systems and various animations are four ICT

tools used in teaching and learning and they are the themes to be discussed.

4.3.1.1 The Virtual Laboratory

Virtual laboratory is a virtual teaching and learning environment intended to develop
students’ laboratory skills. They are one of the most important e-learning ICT tools. They
are used over the internet, where the student can conduct many experiments without any
constraints to place or time, in contrast to the constraints of real labs. This was reflected

in an interview by teacher,

Virtual labs allow students to perform different experiments difficult to perform in real
laboratories because of their risks. Virtual labs help teachers and students as they save
time and effort because they do not need to adhere to certain times to enter the lab, or to
move from one place to another. Virtual labs provide teachers with an opportunity to

follow up and evaluate students electronically. (BT1, Interviews).

The aspect of the importance of ICT through the use of virtual labs was supported by a
student in response to questionnaire question. This was also supported by Watson &
Rockinson-Szapkiw (2021) who argued that teachers embrace the use of ICT tools that
are consistent for being user friendly and accessible to be able to teach learners. Teacher’s
understanding of how ICT can be accessed helps to enhance the teaching and learning. In
other words, teachers’ ideas on the nature of teaching and learning in a classroom strongly
influence how ICT tools are easy to use and accessible for teaching and learning of
Biology.

The teaching and learning of Biology depend more on how easy to use and access of ICT

tools such as the virtual labs. In an interview, this was echoed by a student stating that,
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Virtual labs enable students and teachers to use the latest technologies. They help users
to keep up with technological development of the digital age. Virtual labs also allow
students to perform the practical experiments related to the theoretical courses, which
helps them absorb the courses. It provides enjoyment during experiments and help

students perform the experiment more than once. (Student 8, Interview).

The same thoughts and opinions were shared and agreed by teachers in response to
questionnaire. This was also reinforced by Kilag, Segarra, Del Socorro, & Mahasol,
(2023), who emphasized the easier to use and accessibility of ICT infrastructure that it
can be used by all in the teaching and learning of Biology. The accessibility of internet
and electricity connection are also relevant necessary infrastructure needed for the

teaching and learning of Biology.

The ICT tools such as virtual labs by teachers and students should be emphasized by the
school because of its massive benefits for the teaching and learning of Biology. This was

pointed out by a teacher in an interview by reflecting that,

Online virtual labs protect students and teachers from hazards, given there is no direct
contact with toxic or radioactive chemicals and there is no handling of explosive devices
or electricity. They also provide the convenience of changing the inputs and transactions
used in the experiment without worrying about any dangerous effects of these changes.
Virtual labs help students learn basic technology techniques and practice methods used
by lab technicians and researchers with keeping the advantages of biology laboratory
and advantages of chemistry laboratory. (BT 3, Interview).

The was supported by a teacher BT2 in an interview who argues that the accessibility of
ICT tools by learners is important for their growth and development. This was cemented
by Thaheem et al. (2021) and Abbasi et al. (2021) who argued that learners should
constantly be supported in order to improvised and successfully use ICT tools into

educational approaches of their subjects especially in rural schools. In this regard,
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concerned educational authorities should provide learners with the assistance they require

to advance their technological and professional competencies.

4.3.1.2 Online Microscope

Screen-based microscopes allow for a shared visualization and task-directed
conversations that offer significant pedagogic advantages for the science disciplines. It
involves observation of natural samples such as the geosciences and biosciences
disciplines. The role and development of a virtual microscope used in the teaching of
geoscience is related to current developments in the collaborative web-based technologies
and mobile computing. Data collected from student in a questionnaire reflected the

importance of ICT tools to students. The student highlighted that,

Offering young students’ opportunities to complete hands-on activities using microscopes
shows them that science is not limited to the pages of textbooks. Rather, it is an active
pursuit of knowledge and discovery. (Student 8, Questionnaire).

Teacher BT4, in a questionnaire response, highlighted the importance for learners to

access ICT tools for their academic success. The teacher reflected by,

The use of ICT tools microscopes is important to stimulate great motivation of learners
for O Level learners at secondary school. Such motivation is important in that it help in
the improvement of academic performance of almost all learners. Such tools are
important because they keep learners more engaged in class and is healthy for both
teachers and learners. (BT4, Questionnaire).

This assertion was supported by student 3 in a questionnaire response. It was also agreed
by Jadhav, Gaikwad & Patil (2022) who argued that, this way, ICT is used to develop

student skills in terms of lifelong learning and problem-solving skills.
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Teacher BT2, in an interview, stated that:

Microscopes have opened up many doors in science. By using microscopes, scientists,
researchers and students were able to discover the existence of microorganisms, study
the structure of cells and see the smallest parts of plants, animals and fungi. Additionally,
digital microscopes provide the ability to capture and store images for future review and
documentation purposes. (BT2 Interview).

This device is used for observing microorganisms and their features. In this field,
microscopes are used to study bacteria, cells and many more. This device helps biologists
in their study of living organisms and their cell structures. There is no longer a need for
individual student microscopes, for technical staff for microscope maintenance or repair
or worries about the loss of valuable specimens. There is no longer a need for individual

slide sets or to prepare new slides.

4.3.1.3 Multimedia information systems and various animations

Multimedia allows teachers to integrate text, graphics, animation, and other media into
one package to present comprehensive information for their students to achieve specified

subject outcomes. In a questionnaire, a teacher pointed out that,

The use of video, audio, graphics, and animations can help to break up text-heavy content
and can make learning more interesting and memorable when employees need to retain
important information. Multimedia also ensures learning is accessible to a diverse range
of learners. The use of multimedia in education has several benefits. It can improve
communication between students and teachers, allowing for quick and easy interaction.
The media can enhance collaboration among students, enabling them to work together
towards a common goal. (BT3, Questionnaire).

This assertion was in agreement with response from an interview by student 8. Hafeez,
Ajmal & Kazmi (2021) also in agreement highlighted that, when using ICT in teaching
and learning biology, it creates a good learning environment for students and it becomes
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motivating, enjoyable and attractive to learners as they increase their attention to the

subject thereby effectiveness in the teaching and learning of the subject.

Teacher BT4 in questionnaire response, stated that the use of ICT tools is important by,

Animation-based learning allows teachers to easily describe or explain complex topics
that most learners find difficult to understand. Using animation enables students to
visualize and understand complex subjects or processes. The use of animation in
education is becoming increasingly widespread as new trends emerge. By making
complicated ideas easier to understand, animation makes learning more engaging. It can
be used for almost any subject and enables teachers to illustrate various ideas.
Additionally, it encourages experiential learning. (BT4 Questionnaire).

This was also confirmed by student 2 in an interview. Hong, Hwang, Tsai, Liu, & Lee,
(2022) was in agreement and highlighted that ICT use in teaching and learning advances
the informatisation for both teachers and students as they acquire knowledge and great
ICT skills. The scholars further stated that students would be able to select and use what
they deem necessary information. This is in line with the importance of ICT in teaching

and learning.

4.3.2 THEME 2: Challenges faced by teachers and learners using ICT in teaching and
learning Biology

Integrating ICT into teaching and learning is a complex process and one that may
encounter a number of difficulties. These difficulties are known as challenges. A
challenge is defined as any condition that makes it difficult to make progress or to achieve
an objective. The following are some of the key challenges that have been identified in
the literature regarding teachers’ use of ICT tools in classroom. Additionally, student
attitudes and perceptions towards biology can affect their learning experience. Negative
attitudes towards science and perceived inadequacy of their own background in biology
can hinder learning. Engaging and motivating students in biology is also a challenge for

educators.
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4.3.2.1 Schools with Limited Technical Support

Without both good technical support in the classroom and whole-school resources,
teachers cannot be expected to overcome the obstacles preventing them from using ICT
found that in the view of secondary teachers. However, some of the top barriers to ICT
use in the teaching and learning are limited technical support, lack of effective training

for teachers, limited time and lack of teachers’ competency.

BT4 teacher pointed out the challenges of shortage of ICT tools in an interview. The

teacher said,

In many schools, technical problems are a major barrier for teachers. These technical
barriers included waiting for websites to open, failing to connect to the Internet, printers
not printing, malfunctioning computers, and teachers having to work on old computers.
These technical barriers impeded the smooth delivery of the lesson or the natural flow of
the classroom activity. (BT4, Interview).

In support of the above assertion, a study conducted by Daar & Nasar (2021) found and
supported that, because of technical challenges of ICT tools, teachers tend to avoid using
ICT tools into their classrooms and little technological proficiency. For example, Shah et
al. (2020) looked into the breakdown of ICT tools and the fact that few teachers
acknowledged the positive effects of using ICT tools into their lesson plans, while other
teachers struggled to use broken down machines and make it work. This promotes
teachers to have a negative view of the use of ICT in science and technology instruction,

depriving students of a fair education.

Responding to questionnaire questions, a student highlighted the disadvantages of having

technical challenges of ICT tools in schools. The student reflected by,
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ICT support or maintenance contracts in schools help teachers to use ICT in teaching
without losing time fixing software and hardware problems. If there is a lack of technical
support available in a school, then it is likely that technical maintenance will not be
carried out regularly, resulting in a higher risk of technical breakdowns. (Student 6,
Questionnaire).

This assertion was echoed by BT2 in an interview. Scholars Hafeez, Ajmal & Kazmi,
(2021) also supported the view that schools in rural areas are not yet to technical backup
because the government or rural schools do not have the financial resources to employ
skilled technicians to help with technical aspects of ICT. As a result, those schools have
been left handicapped because they may not be able to offer computer studies worse still

use ICT in teaching biology.

Teacher BT3, in an interview, stated the importance of technical support on ICT tools and
reflected that,

Many of the technical faults may discourage teachers from using ICT in their teaching
because of the fear of equipment breaking down during a lesson. Lack of technical support
is the main barrier to using technologies. ICT in the teaching and learning needs a
technician and if one is unavailable the lack of technical support can be a serious
obstacle. (BT3, Interview).

Student 4 supported this view and it was also supported by Asad, Hussain, Khand and
Churi (2020) who pointed out that, schools face serious challenges of technical support
and knowhow to fix ICT tools as some of the difficulties faced by rural schools. The
scholars further expressed some concerns on schools’ serious shortage of fund to hire
experts ICT technicians who are in short supply that schools end up suspending classes.
Machines in most cases fail to respond when switched on due to breakdown and
sometimes power may not be available because of load shedding by the power utility
ZESA which also affect the availability of internet. These difficulties faced by learners

affect learners’ ability to easily learn new ICT skills and be knowledgeable.
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4.3.2.2 Lack of Qualified ICT Teachers

Data collected using questionnaires and interviews highlighted some challenges faced in the use

of ICT in teaching and learning of Biology. A teacher 1, in an interview hinted that,

There is a serious shortage of ICT teachers in rural secondary schools. Teachers are not
incentivised to go and teach in rural schools. This is due to a variety of reasons. (BT1,
Interview).

This was supported by student 6 responding to questionnaire. Izhar, Al-dheleai & Na,
(2021) in agreement, cemented that, the main challenge is the shortage of qualified ICT
teachers especially in rural schools. The number of qualified teachers to teach ICT cannot
meet the demand for ICT teaching and learning on the rise tremendously. There are few
teachers who are ready to transfer ICT skills and knowledge to a rising number of students

who are willing to be taught computing skills.

A student stated, in an interview that few teachers are attracted by rural life especially
those that live in urban areas. The student stated that,

The available teachers in rural schools are not willing to use ICT tools in the teaching
and learning. They do not acknowledge the impact of ICT tools in the development and
academic achievements of students. The teachers also do not have time to plan and
integrate ICT tools into their teaching and learning. (Student 10, Interview).

This was supported by BT2 teacher. Gnambs (2021) supported the notion that teachers
tend to avoid using technology into their class plans and have little technological
proficiency. Shah et al. (2020) looked into the fact that few teachers acknowledged the
positive effects of incorporating ICT into their lesson plans, while other teachers struggled

to find the time and make it work given their busy schedules and limited free time. This,
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according to Gnambs (2021), promotes teachers to have a negative view of the use of
ICT in science and technology instruction, depriving students of a fair education. Teacher

BT3 in questionnaire response, stated that,

Since teachers are less qualified in ICT tools, they prioritize social contact with their
students, they do not believe that ICT teaching and learning is as engaging as learning
that takes place in person. They thus have a negative perception of ICT teaching approach
and choose in-person instruction. (BT3, Questionnaire).

Teacher BT1, in an interview agreed with the assertion of BT3 teacher. Correspondingly,
recent research by Gomes (2019) relating to various subjects concluded that lack of
training in digital literacy, lack of pedagogic and didactic training in how to use ICT in
the classroom and lack of training concerning technology use in specific subject areas
were obstacles to using new technologies in classroom practice. Similar reasons were
reported by Alhamd, Alotaibi, Motwaly, & Zyadah, (2018) in a study on failures in using
educational technology with the weakness of teacher training in the use of computers, the
use of a delivery teaching style instead of investment in modern technology, as well as

the shortage of teachers qualified to use the technology confidently.

4.3.3 THEME 3: The benefits of using ICT in teaching and learning biology at O Level

Data collected from participants using two instruments, interviews and questionnaire
shows that the benefits of using ICT in the teaching and learning are explained using three
themes: the improvement of concentration, flexibility, critical thinking and
comprehension, facilitates communication between teachers and students, it incorporates
new learning methods, simplified information sharing and improved literacy and

motivation for students.
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4.3.3.1 ICT improves concentration, flexibility, critical thinking and comprehension

According to data collected from participants through interviews and questionnaires, the
use of ICT in the teaching and learning is key in improving students and teacher
concentration, flexibility, critical thinking and comprehension in class. In an interview, a
teacher, hinted that,

The activities carried out through digital and interactive tools increase student
concentration, thereby assimilating concepts more quickly, and enhance learning. This
type of tool involves students in more practical learning, with the aim of reinforcing what

they have learnt. (BT2, Interview).

This was supported by teacher 1 responding to questionnaire questions. According to
Hong, Hwang, Tsai, Liu, & Lee (2022) the effective use of ICT in teaching and learning
of biology plays a key role by improving concentration, flexibility, critical thinking and
comprehension of both teachers and learners. Teacher BT3 in questionnaire response,
stated that,

New technologies promote autonomous learning for students. With the incorporation of
digital alternatives such as online courses, each student can learn at their own pace,
optimizing time and resources thanks to the flexibility provided by digitalization and

connectivity. (BT3, Questionnaire).

This was disputed by student 9 in an interview. As Guillén-Gamez, & Mayorga-Fernandez
(2020) stated that, the traditional teaching and learning are different from ICT use in many
ways which makes it difficult and challenging for it to provide effectiveness to students

when teachers lack necessary knowledge and skills. Student 2 in an interview reflected

by,

The diverse sources of information that technologies provide bring new points of view to

students. In this way, information and communication technologies encourage debate and
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the acceptance of other people’sopinions. In addition, the exchange of thoughts allows

students to learn about different cultures.

Teacher, BT3 partially agreed in a questionnaire response. Therefore, Abel, Tondeur &
Sang (2022) argued that, since teachers favor technical tools that match their academic
beliefs and pre-existing views about effective teaching and learning methods, their
attitudes about using ICT in teaching and learning have a substantial impact on teachers’

teaching practices.

4.3.3.2 It facilitates communication between teachers and students

The use of ICT in teaching and learning, according to participants responding to
questionnaire and interview questions, highlighted communication between teachers and

students. In a questionnaire response, student 8 highlighted that,

The whole educational community has quick access to the same resources. In this way,
digital tools allow direct and immediate interaction, without the need to be physically
present. This was especially important during the confinement experienced during the
2020 COVID-19 crisis. (Student 8. Questionnaire).

This was supported by teacher BT3 in an interview. Raygan & Moradkhani (2022)
highlighted that those teachers and students benefit daily in the use of ICT in the teaching
and learning of Biology since the COVID crisis. ICT tools access is important for both

students and teachers. Student 3, in an interview highlighted that,

New technologies in the classroom, specifically those that allow access to online content,
improve learning productivity by optimizing instruction time, and thanks to connectivity,
it feeds collaborative work, thanks to new teaching formulas.
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Pongsakdi, Kortelainen & Veermans, (2021) teachers and learners live in the information
age and it is important for them to be competitive enough by having access to ICT tools
and that would help them to enjoy the teaching and learning of Biology. Student 5, in
questionnaire response, pointed out that,

The incorporation of technologies in the classroom improves the motivation of students, it
is a quick and practical technique to stimulate the study of new concepts. Digital tools
are the daily communicative support of the new generations, therefore, they are easily
handled in this environment thereby motivating their use.

This was in agreement with BT2 in an interview response. ICT provides different aspects
of benefits such as improved participation and enjoyment of learning by students which
improve their class engagements. Katemba (2020) stated that ICT benefits teachers as
they would be able to design or develop teaching materials that are necessary for class

with easy.

4.3.3.3 It incorporates new learning methods

Data collected from participants through the use of interviews and questionnaires
emphasized the importance of ICT in incorporating new learning methods. Teacher 4, in

a questionnaire responds stated that,

ICT improves student learning efficiency. For instance, in the past, students would take notes of
what the teacher had written on the blackboard, and then reread the notes to consolidate their
memory of the lesson. With ICT, however, students no longer need to move their hands because of
the use of tablets and other devices, and they will be able to concentrate more on the class. ICT
can also make it easier for students to express their opinions, even if they do not like to raise their
hands or be the centre of attention during class. (BT4. Questionnaire).

This was supported by another student 7, in an interview. Inganah, Darmayanti & Rizki
(2023), supported the use of ICT in teaching and learning also help students to easily
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comprehend and concentrate key subject concepts which makes easier for students and

teachers to relate. Teacher 2, in a questionnaire responds stated that,

ICT in education helps teaching professionals to incorporate new teaching
methodologies, thus improving academic results and encouraging dynamism in the
classroom. Moreover, their use implies the development of the digital skills needed to
avoid the digital divide.

This was supported by Teacher 1 in an interview. Katemba (2020) highlighted that ICT
use helps teachers and students improves the incorporation of new teaching
methodologies and encourage dynamism in their learning approach and independence. It
therefore inspires critical thinking by students. Greater communication, Mohd &
Shahbodin (2021) use of ICT is improved between teachers and students and this kind of
communication is of paramount importance because it demystifies some unnecessary

myths of the student teacher relationship. Student 8, in an interview stated that,

As ICT in education advances informatization, not only teachers who support learning but also
students will be able to acquire knowledge and skills of IT devices. Literacy will help students to
select and use necessary information and to develop the ability to think for themselves.

Teacher 3 supported this view in a questionnaire responds. According to Hong, Hwang, Tsali, Liu,
& Lee, (2022) the effective use of ICT in teaching and learning of biology plays a critical role by

using teachers’ professional expertise in improving their teaching techniques.

4.4 Chapter Summary

The findings from participants indicated the major factors contributing to the use of ICT tools,
challenges and use of ICT in the teaching and learning of Biology which include ICT tools used to
teach Biology at “O” Level, the lack of ICT tools such as computers, projectors, laptops and
internet amongst others. The benefits of the use of ICT in the teaching and learning of Biology
include improved cooperation between teachers and students, easy presentation of concepts that

can be understood by students, imparting new knowledge and skills and enjoyment of the subject
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by students. There is an improvement in the communication between the teachers and students in
the use of ICT in teaching and learning of Biology. Chapter 5 will summarize the study and present

the proposed recommendations.
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CHAPTER 5

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.0 Introduction

The purpose of the study was to explore the use of ICT in the teaching and learning of Biology at
O Level, a case of Munhemba Cluster in Mutoko district. The study adopted an interpretivism
philosophy. A qualitative research approach for data collection was used, thus the researcher used
face to face interviews and questionnaires as data gathering tools. Data was collected from the
ICT teachers and “O” Level learners. The explanation of the findings was given in the previous
chapter. This chapter discusses the summary of the research findings, conclusions and

recommendations. Areas for further research are also suggested.

5.1 Summary of the research

The study focused on the exploration of the use of ICT in the teaching and learning of Biology at
“O” Level, a case of Munhemba Cluster in Mutoko district. The new global economy has been
created since the introduction of ICT in every sector of society, fuelled by information and driven
by knowledge. Governments had been compelled by the advent of the global economic
competition and knowledge economy to prioritize lifelong learning, quality education and the
provision of educational opportunities for everyone. The access to ICT in education had been
widely viewed as creating global competitive individuals who are well skilled and facilitate social
mobility. In Mashonaland East Province, Mutoko district Munhemba cluster students have been
failing their Ordinary Level Biology. Most learners in the cluster have been streamed according to
their abilities hence learners in A class outshine the rest of the classes such as B, C and D classes.
The A class had proved that brilliant learners always outclass other learners or classes in the use of
ICT in teaching and learning of Biology. The use of ICT in teaching and learning of Biology help
to improve to prioritize lifelong learning, quality education and the provision of educational

opportunities for everyone. The quality of teachers and their continuing professional education
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and training is central to the achievement of quality education. However, schools in Munhemba
Cluster faces serious shortages of ICT tools such as computers, laptops, projectors, smart phones,
internet and computer laboratories and this limit the use of ICT in the teaching and learning of
Biology.

The study was guided by the systems theory which was modelled by Ludwing Vin Betsalanffy
(1928) and advocated by Kate & Kahn (1966). The theory state that, a system is a collection of
some interrelated parts which then form some whole. The researcher preferred this theory over the
neo-classical organizations theory which was felt that it cannot not serve the desired purpose
because they emphasized schools as closed and fragmented social units which are independent of
external force. According to the systems theory, there are two types of systems, which are open
and closed systems. Closed systems do not interact with the environment and are self-supporting
systems. On the other hand, open systems interact with the environment which they rely on to get
essential inputs and discharging of outputs. ICT infrastructure refers to the software and hardware
used to enhance the teaching and learning of biology. The ICT hardware includes computers,
mobiles phones, scanners, projectors, printers, cameras, radios, television sets, while software
include some application such as data logging as well as simulations. ICT infrastructure must be
easily accessed and used by all in the teaching and learning. The use of ICT tools in the teaching
and learning of biology create a conducive learning environment whereby students actively
participate constructively. However, the use of ICT should not be taken as a way of replacing the

current teaching methods but should be used to support existing teaching and learning processes.

This qualitative study used an interpretivists paradigm. It is the belief of interpretivists that because
human behaviour is complex so there is no single reality but multiple realities in existence.
Interpretivists is the popular research paradigm that is mostly used by the majority of qualitative
researchers in social sciences. The behaviours and events created by people interpreting meanings
create knowledge. The research paradigm is used as a research plan or guide including the aims of
the study, research questions, instruments and data analysis methods. The interpretivist research
paradigm shall be used by the researcher. The paradigms are expected to be aligned with the

purpose of the study. A case study research design was utilized for this study as it seeks to extract
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purely descriptive and in-depth data such as structured interviews, closed ended questionnaires
were utilized in order to allow for structured responses. In this study, the researcher‘s population
comprises of all cluster Biology teachers and “O” Level secondary school children. The researcher
shall purposively sample biological teachers and learners. The researcher divided these sampled
participants into different homogeneous groups. Participants were grouped as teachers and learners
separately. The researcher decided to work with form four learners. Systematic random sampling
shall be used by the researcher. The researcher divided learners into two groups consisting of males
and females respectively. This was done in order to have representation for both girls and boys.
The researcher shall use cards that the learners shall pick. Those who picked cards with
researcher’s secret number was selected. The teachers were selected in alphabetical order. This
means that, those with names that start with letters on the alphabet were selected first. This
however allowed everyone a chance to be selected. Interviews and questionnaires were used by
the researcher to gather necessary data related to the study’s objectives and how the data was
utilised in the study. When research tools are effectively used, they enhance the reliability,

objectivity, and authenticity of the gathered data.

The researcher faced different challenges such as the availability of participants to be interviewed.
Participants were always committed elsewhere and provided the researcher with very limited
timeframes. The researcher also faced time constraints to continue visiting participants during
normal working hours. However, the researcher managed to interview almost all participants
regardless of limited time available for interviews. The participants failed to fill in questionnaires
in time as most of them do so rushing while the researcher was waiting. Such challenges sometimes

negatively affected the quality of data collected.

5.2 Conclusions
1. The study concluded that teachers and students are not fully accessing ICT tools

such as virtual laboratory, online microscope, multimedia information systems
and various animations in the teaching and learning of Biology at secondary

school “O” Level. ~
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2. It was concluded that rural schools do not have access to more ICT tools such as
desktop computers, laptops, data projectors, software programs, printers, scanners
and interactive box. The study concluded that rural schools are facing serious
shortages of ICT tools that can be used in the teaching and learning of Biology at
secondary school level. These tools are key to the success of a digital world where
learners are able to interact with their fellows in this fast-changing world.

3. The study also concluded that, rural schools also face serious shortage of limited
technical support, and lack qualified ICT teachers. Lack of technical support and

qualified ICT teachers are the main barrier to using technologies.

4. The study also concluded that use of ICT benefits teachers and students by
improving students and teacher concentration, flexibility, critical thinking and
comprehension in class. The activities carried out through ICT tools such as digital
and interactive tools increase student concentration, thereby assimilating concepts

more quickly, and enhance learning.

5. The study also concluded that ICT benefits students by improving students
learning efficiency because in the past, students would take notes of what the
teacher had written on the blackboard, and then reread the notes to consolidate
their memory of the lesson. With ICT, however, students no longer need to move
their hands because of the use of tablets and other devices, and they will be able

to concentrate more on the class.

5.3 Recommendations

1. Teachers are recommended to improve their own ICT skills in order to keep up to date
with the current ICT skills and knowledge necessary for their profession. The use of ICT
tools helps to lessen their burden as these tools help them to make their teaching easier.
Teachers are the biggest bridge that help students bridge the ICT gap and enable them to

learn more skills and acquire valuable knowledge.
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2. It is recommended that the school administrators advocate for the construction of an ICT
laboratory for use by the whole school and ensure that students may rotate the use of the

lab with a minimum of fifty computers or laptops.

3. Policy makers should prioritise the availability of different ICT tools in rural areas as a
way of stimulating the use of ICT in the teaching and learning of different subjects. The
policymakers are also recommended to provide internet services, alternative power such
as solar systems at different rural schools, ICT tools such as laptops, projectors and
computers. Training of teachers in ICT skills and knowledge will go a long way in helping

in the advancement of ICT knowledge to students.

4. The study recommends that students use available ICT tools effectively in order for the
teaching and learning to be enjoyable and be more attentive in class. The students may
also use these gadgets for easier communication with their teachers and fellow students.

5.4 Recommendations for further studies

The research was conducted in rural areas and the findings may not be generalised to all districts.
Itis therefore, recommended that further studies are conducted in other districts or in urban centres,
the findings may be different from rural areas since urban centres have better incomes compared
to rural areas. So, it is recommended that further studies are in other educational environments in

Zimbabwe to allow generalisation and informed decision making.
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Appendix C

SEMI-STRUCTURED OPEN-ENDED INTERVIEW GUIDE TEACHERS
My name is Berita Wushe doing Honours Bachelor of Science Education in Biology at

Bindura University of Science Education. | am intending to carry out research on, “Exploring
the use of ICT in the teaching and learning of biology at O Level, a case of Munhemba cluster in
Mutoko district.” You have been chosen to participate in this study. Your participation in this study
is on voluntary basis. The information you provide in the study will be considered confidential

and will be used for research purposes only. I thank you for your assistance.

Section A: Demographic Information
Gender: Male[ ] Female[ ] Age:[ ] >50[ ]40-50 [ ]<40
Work experience: >5 years [ ] 2-5years[ ] <2years[ ]

Subject of specialization.................................

Section B: ICT tools used to teach Biology at O Level

1. Which ICT tools are used in your school in the teaching and learning of Biology?
2. How can ICT tools be effectively used in the teaching and learning?

3. Are the tools readily available for ICT teaching and learning?

Section C: What are the challenges faced during the teaching and learning of Biology?

1. Which challenges facing teachers in teaching Biology using ICT?
2. What are the challenges faced by learners in the use of ICT in learning Biology?

Section D: The benefits of using ICT in teaching and learning biology at O Level

1. What are the benefits of using ICT in teaching Biology?
2. Are these benefits helping in improving the quality of Biology?
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3. How can these benefits be improved in the teaching and learning Biology?
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A questionnaire Form Four Learners

My name is Berita Wushe doing Honours Bachelor of Science Education in Biology at
Bindura University of Science Education. | am intending to carry out research on “Exploring
the use of ICT in the teaching and learning of biology at O Level, a case of Munhemba cluster in
Mutoko district.”” You have been chosen to participate in this study. Your participation in this study
is on voluntary basis. The information you provide in the study will be considered confidential

and will be used for research purposes only. I thank you for your assistance.

SECTION A

Section A: Demographic Information

Please tick in the appropriate box

Gender: Male:. Female: .

Age: 12-14 years 15-17 years .

[]
18-20 years .

Level of Education

Qualifications:

O Level .
A Level .

Do you own any ICT tool?  Yes . No: .
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SECTION B: ICT tools used to learn Biology at O Level

1. Which ICT tools are used in your school in the teaching and learning of Biology and are

they readily available and effective?
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SECTION C: Challenges faced by teachers and learners in teaching and learning Biology
using ICT.

1. What are the challenges faced by teachers and learners during the teaching and learning

of Biology?

Section D: The benefits of using ICT in teaching and learning biology at O Level

1. What are the benefits of using ICT in teaching and learning Biology?



Your participation is greatly appreciated

Thank you
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