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ABSTRACT 

 

 

 

As information and communication technologies get its way into the educational 

environment, it may be difficult for the teaching and learning activities especially in 

TVET institutions to remain unchallenged. However, it is evident from the Literature 

that ICT application as a pedagogical tool in the Nigerian TVET institutions is not a 

common practice, it also remain unclear how utilization of ICTs enhances teachers 

pedagogy. Therefore, this study is interested in what effect these ICTs have on 

teacher’s pedagogy practices especially in the teaching of electronic courses. Using 

activity theory as a guide, multiple case study was conducted. Five TVET institutions 

and twenty participants were selected using maximum variation and homogeneous 

purposive sampling strategies respectively. During the institutions visit, classroom 

observation was carried out, documents such as a curriculum and teachers lecture 

materials were reviewed for triangulation purpose. Semi-structured interview was 

conducted with 20 selected participants as primary data collection method. At data 

analysis stage, Inductive and deductive methods were used to analyze the data, two 

strategies of grounded theory as open and axial coding were employed. The coding 

process was achieved through the use of an inherent feature of NVivo10. Despite 

numerous positive influence of ICTs on teacher’s pedagogical practices, the cross- 

cases highlighted that ICTs have adverse impact on student ethics. ICTs enable 

teachers to have greater control over their lesson preparation and delivery, through 

the use of simulation softwares, teachers try to make abstract concept more concrete 

to students understanding. It is also evident from the findings that there have been 

challenges inhibiting the successful use of ICTs as a pedagogical tool in the teaching 

of electronic courses. These challenges include lack of institutional ICT policy and 

curricular that focuses on ICTs usage as an educational tool among others. Finally, 

the study suggested consistent researches to be conducted in this area so that 

stakeholders would be fully aware of new development and challenges toward the 

use of ICT as pedagogical tool in the teaching of electronic courses. 
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ABSTRAK 

 

 

 

Bidang Teknologi Komunikasi dan Maklumat (TMK) kian mendapat tempat dalam 

dunia pendidikan dan menjadi cabaran kepada aktiviti pengajaran dan pembelajaran 

terutamanya di institusi pendidikan teknik dan vokasional. Kajiyan literatur 

menunjukkan aplikasi TMK sebagai alat pedagogi dalam TVET di Nigeria bukanlah 

suatu amalan yang biasa dipraktiskan di mana keberkesanan penggunaan TMK 

dalam meningkatkan pedagogi guru juga belum dapat dilihat. Justeru, kajian ini 

bertujuan untuk melihat kesan penggunaan TMK terhadap amalan pedagogi para 

guru terutamanya dalam pengajaran bidang elektronik. Menggunakan Teori Aktiviti 

sebagai panduan, kajian kes berganda melibatkan lima institusi TVET dan dua puluh 

orang peserta telah dijalankan. Pemilihan sampel adalah berdasarkan variasi 

maksimum dan pemantauan dokumen seperti kurikulum dan bahan pengajaran 

dilakukan bagi tujuan trangulasi data. Temu bual separa berstruktur melibatkan dua 

puluh peserta juga dijalankan sebagai kaedah pengumpulan data utama. Untuk 

menganalisa data, kaedah induktif dan deduktif serta dua strategi teori mendalam 

iaitu pengekodan terbuka dan pengekodan paksi digunapakai. Proses pengekodan 

dicapai melalui penggunaan perisian NVivo10. Walaupun dapatan mendapati 

penggunaan TMK memberikan kesan positif terhadap amalan pedagogi para guru, 

paparan silang kes menunjukkan TMK memberikan kesan terhadap etika pelajar. 

TMK membolehkan guru mempunyai kawalan yang luas terhadap penyediaan bahan 

serta proses penyampaian pengajaran. Penggunaan perisian simulasi dapat 

menjadikan konsep abstrak kepada lebih konkrit dan ini membantu memudahkan 

kefahaman pelajar. Hasil dapatan juga menunjukkan terdapat beberapa cabaran yang 

menghalang kejayaan pengguaan TMK sebagai alat pedagogi di institusi TVET di 

Nigeria. Antara cabaran tersebut adalah kemudahan TMK yang tidak mencukupi, 

tiadanya polisi TMK di institusi serta kurangnya kurikulum yang memberi tumpuan 

kepada penggunaan TMK dalam pengajaran. Akhir sekali, kajian ini mencadangkan 

kajian yang lebih konsisten perlu dilaksanakan supaya pihak yang berkepentingan 

sedar tentang pembangunan dan cabaran terhadap penggunaan TMK sebagai alat 

pedagogi terutamanya dalam pengajaran kursus- kursus elektronik. 
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INTRODUCTION 

 

 

1.1 Introduction 

 

 
The governments of various nations, non-governmental organizations and academic 

institutions around the world have made significant investments in computer-based 

information technology to support teaching and learning process (Webb, 2007). Such 

investments made is toward enhancing the quality of education and learning that in 

turn gives the student a better chance to participate in the 21
st 

Century learning 

environment. Information and communication technologies (ICTs) are valuable tools 

for achieving excellence in the teaching and  learning process  (Intel Corporation, 

2007). ICTs include computers, LCD projectors software’s and the Internet among 

others. Osakwe (2010), believed that such facilities were the most significant tools in 

the teaching and student learning. 

This study intends to examine and understands how teacher’s utilization of 

ICTs influences their pedagogical practices within the four walls of the classroom. 

This research focuses on the teaching and learning of electronic courses to make the 

study manageable and convenient. Pedagogical practices signify numerous strategies 

used in different combinations for improving student learning outcome. According to 

Jaji (2008), no particular approach is appropriate for all teaching situations. The term 

influence of ICTs in this research work refers to the effect of technology on 

pedagogy to enhance teachers’ practices, as well as the student learning process. 

Teachers’ role is of paramount important because they are the ones who handle the 

extraction of lesson objectives from the syllabus at their disposal (Farhat, 2008). 



 

It is the teacher who decides on the software appropriate to be used to achieve the 

lesson objectives, teachers need technological skills and commitment towards 

ensuring effective teaching and learning using ICTs in educational institutions 

(Almadhour, 2010). Thus, it is essential for teachers to understand issues revolving 

around ICTs and its effect on their pedagogical activities so that they will be able to 

utilize ICTs as a pedagogical tool. Hence, the need to explore and understand in 

details how ICTs influences teacher’s pedagogy in the teaching of electronic courses. 

 

1.2 Background of the problem 

 

 

The world event in the 21
st 

century has turned to information and communication 

technologies, the world will continue to move further whether nations across the 

world embrace its use or not (Ajisebutu, 2010). In this regard, quite a good number of 

developed and developing countries around the globe believe that ICTs will continue 

to be a critical facilitator of effective teaching and student learning (Jaji, 2008). As 

such, the established academic institutions struggle to keep up with the new changes 

(Webb, 2007). Indeed, such conflict is increasing burden on all institutions around 

the world. Therefore, with this recent development, it is necessary for teachers to 

change their pedagogical practices to realize the potential of ICTs (Webb, 2007). 

In this vein, Ololube, Ubogu, & Egbezo (2007), pointed out that teachers 

need to learn how to integrate ICTs effectively into their classroom activities. It was 

evident that African countries like Nigeria, Namibia, and Tanzania among others have 

been making a considerable effort toward transforming their schools with the use of 

ICTs as a pedagogical tool. The effort made by such African countries were through 

the leadership of SchoolNet. In the year 2000, over 300 schools witnessed the 

provision of innovative computer technologies and the Internet in Namibia which 

was through SchoolNet (Farrell, Isaacs, Trucano, Hamdy, Hare, Tetang Tchinda, & 

Fall, 2007). Similarly, under E.T.F sponsorship, SchoolNet Nigeria was launched in 

September 2001. SchoolNet Nigeria continues to deploy ICTs to be used in teaching 

and learning (Adomi, 2005). 

Nigerian government has developed specific ICT-related policies with lofty 

goals in 2001, the formulated policies focus on the country education system that 

includes TVET  institutions  so  that  they  could  effectively  utilize  ICTs (Oyenike, 
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2010). Technical and vocational institutions are the ones responsible for producing 

technologist and technicians in several disciplines (Goro, 2012); such training 

includes electrical and electronics as a course of study. Indeed, utilization of ICTs as 

Pedagogical Tool in such TVET institutions facilitates appropriate practice, provide 

new instructional stimuli, and sequence learning appropriately among others 

(Osakwe, 2010). ICT skills in TVET institutions are necessary especially to such 

systems that produce educators in technical education with pedagogical skills, 

technicians, and technologists (Ololube et al., 2007). Nonetheless, Nigerian TVET 

system has been criticized for the institutions lagging behind in the use of ICTs as a 

pedagogical tool. 

Furthermore, the assertion is supported by the first-ever TVET Summit 

organized by UNESCO-UNEVOC, which was held before a second international 

conference held in Nairobi (Hooker, Mwiyeria & Verma 2011). Among other reasons 

for the institutions to lag behind were a lack of knowledge and expertise in the use of 

these new technologies as pedagogical tools. Challenges faced by Nigerian TVET 

institutions include a lack of adequate ICT infrastructures that significantly reduced 

the level of ICT access to both trainers and trainees (Ololube et al., 2007). Quite a 

good number of the teachers in Nigeria have been unable to find the effective ways to 

use technology in their classroom as a pedagogical tool. 

Thus, it is correct to state that the significant effort by the federal government 

of Nigeria toward the successful use of ICT in Nigerian TVET institutions was in 

vein. Perhaps, it is evident that the acquisition of ICT knowledge, skills regarding its 

use as pedagogical tool remain the future ambition of many Nigerian TVET teachers. 

In this regard, it is important to provide Nigerian TVET teachers with information 

that will serve as additional support and awareness for improving their professional 

practices particularly in the field of electrical/electronic discipline. Such information 

will benefit not only teachers but also the school management and in turn, the 

community as well. In this vein, this research was initiated to focus on issues 

revolving around ICTs and its influence on the teachers’ pedagogical practice in the 

teaching of electronics courses. 



4 
 

 

 

1.3 Problem Statement 

 

 
Considering a tremendous effort by the federal government of Nigeria towards the 

successful use of ICTs in the teaching and learning, the government formulated 

several policies with lofty goals. Among other policy objectives were to encourage 

teachers to develop a sense of rapport with computer to solve teaching and learning 

challenges. Between the year 2007 and 2013, the federal government of Nigeria has 

tripled the allocation for education from N224 billion to N634 billion (Federal 

Ministry of Finance Budget, 2014). As a result, Federal government of Nigerian has 

achieved distribution and installation of computers in some schools, there are ICT 

centers in all the Nigerian Universities (Jegede, 2008). Considering the effort made 

by the federal government of Nigeria, it has the intention to sustain meaningful 

change to pedagogical practice in TVET institutions. 

The implementation of ICTs in Nigerian TVET institutions, especially in the 

field of electrical/electronics is necessary if teachers and their student are to be part 

of the learning environment in the present century. According to Jaji (2008), ICTs 

have impacted on teaching and research in Nigerian schools. However, there has 

been a serious complaint that the development of ICT has not been accompanied by 

the same growth of ICT integration in the classroom (Jaji & Abubakar, 2012). 

Consequently, teachers cannot implement ICTs in education as a pedagogical tool 

because they are not competent in basic computer operation (Igbuzor, 2008). It is 

evident that there had been little application of ICTs in the TVET sub-sector in 52 

African countries including Nigeria (Farrell, et al., 2007). 

It also remains unclear the types of ICT facilities available in Nigerian TVET 

institutions, how teachers access and utilizes the available facilities and how the use 

of ICTs enhanced their pedagogy. Thus, this signifies that the use of ICTs 

particularly in the teaching of electronic courses is minimal. However, the reasons 

for such little use are not well established through research. Therefore, as a result of 

the shortcomings in Nigerian education system, and also discrepancies in various 

research findings cast doubt on whether the existing TVET institutions in Nigeria 

utilize ICTs as a pedagogical tool. It is therefore in line to state that such important 

issues have not been given the deserve attention through research as there are 

limited studies in the area.     In the same vein, it makes sense to state that the use of 
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ICT as a pedagogical tool in the Nigerian TVET institutions particularly in the field 

of electronics is not a common practice. Perhaps, this strongly suggests that current 

pedagogical practices using information and communication technology need an 

entire revision to understand the current learning style in Nigerian TVET 

institutions. 

 

1.4 Scope of the Study 

 

 
For the purpose of making this study more convenient and manageable, the research 

is confined mainly toward understanding numerous strategies used by the teachers in 

the teaching of electrical and electronic courses under the influence of ICTs. This 

study involves only teachers handling electrical/electronic courses. In this study, 

ICTs were restricted to computers, LCD projectors software’s, and the Internet. Also, 

the study was narrowed to the Nigerian technical and vocational institutions located 

at Northeastern part of the country. 

 

1.5 Definition of Terms 

 

 
1.5.1 Information and Communication Technologies (ICTs) 

 

 
Information and Communication Technologies includes any communication device 

or application such as network, hardware, software, radio, cellular phones, television, 

computer and, satellite systems (Oviawe & Oshio, 2011). However, in this study, 

ICTS are restricted to Computers, LCD projectors, simulation software’s, MS Excel 

and the Internet. According to Tsebee & Akpobo (2015), the essential and the most 

influential ICTs facilities include computers, LCD projectors, software, and the 

internet. Thus, all such tool need to be fully utilized to engage the student. 

 

1.5.2 Teacher 

 

 
A teacher is a person whose role is often formal and ongoing, he acts as a pivot for 

the transmission of technical skills and intellectual traditions from one generation   to 
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another and helps to retain the lamp of civilization burning. The teacher is the key to 

quality education (Khan, 2011). Therefore, in this research, a teacher is considered as 

a person responsible for facilitating student learning through the use of curriculum as 

a guide, and possesses professional qualifications that include the study of pedagogy, 

which is the science of teaching. 

 

1.5.3 Pedagogy 

 

 
Pedagogy refers to any conscious activity designed by one person to bring about 

student learning. Pedagogy will be useful if it is transparent about its goals and 

capable of providing motivation, with high expectations that spring naturally from 

the belief and aspirations of the teacher and learner (Hardman, 2007). 

 

1.6 Theoretical framework 

 

 
The activity-theoretical framework was used as a theoretical lens for this study as it 

can provide insights into the changes in pedagogical practices (Murphy & Rodriguez, 

2008). According to Mlambo (2007), using activity theory as theoretical framework 

is one way to understand how ICT influences teaching and learning environment. 

Therefore, to explore and provide a descriptive and interpretive account on how ICTs 

influences pedagogical practices, activity theory was adopted. The fundamental 

principle of the activity theory is that ICTs does not exist in isolation but rather 

intertwined with the rest of the tools and the participant in the learning environment. 

The activity theory was used as a guide in this study to develop research questions, as 

well as a guide at the analysis stage. Thereby research questions and observation 

checklist were inseparably tied to the activity theoretical framework. 

It is evident that activity theory was used by Lim in (2002) as a theoretical 

framework to investigate how ICT mediated teaching and learning process in 

Singapore schools. Similarly, Mlambo (2007) uses activity theory as a theoretical 

framework to study ICTs in A-level physics teaching in Manicaland Zimbabwe. 

Most recently, Robertson, (2008) have successfully examined the integration of 

technology into Turkish schools using activity theory. However, activity theory is
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adapted to the context in Nigeria seeking to understand how ICTs influence or 

enhance teacher practices in the course of teaching electronic courses. 

 

1.7 Purpose of the Study 

 

 
The primary aim of this study is to understand and gain insight into how information 

and communication technologies influences pedagogical practices in the teaching 

and learning of electronic courses. 

 

1.8 Main Research Question 

 

 
How does the use of ICTs influence pedagogical practices in the teaching and 

learning of electronic courses in Nigerian TVET institutions? 

 
 

1.8.1 Sub-Question 

 

 
1) How adequate is the provision of ICT infrastructures for utilization as a 

pedagogical tool in Nigerian TVET institutions? 

2) How do teachers and students have access to ICTs in Nigerian technical and 

vocational institutions? 

3) How do teachers utilize ICTs as a pedagogical tool in the teaching and 

learning of electronic courses? 

4) How does utilization of ICTs enhance pedagogical practices in the teaching of 

electronic courses? 

 

1.9 Significance of the Study 

 

 
The acquisition of ICT knowledge and skills remain the future ambition of many 

Nigerian TVET teachers. Hence, there is a need to provide teachers with information 

that will serve as additional support and awareness for improving their professional 

practices. Specifically, the study is significant in the following areas. 
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i) This study will create awareness to certain extend regarding ICT usage as a 

pedagogical tool in Nigerian TVET institutions so that it will change teachers 

attitude and practices by improving their professional practices. These, in turn, 

benefit the community as a whole. 

ii) Nigeria as a developing country receives donations of computers from non- 

governmental organizations, certainly the donor agencies may be willing to know 

the ways in which computers are being used. Therefore, this study will serve as an 

addition to the existing literature. 

iii) The current research findings serve as an extension to the existing body of 

knowledge on the use of ICTs as a pedagogical tool in the teaching of electronic 

courses. 

iv) The study also contributes to knowledge the main barriers that are hindering the 

successful use of ICTs in Nigerian TVET institutions. 

 
 

1.10 Overview of Research Design  

 

 
In an effort toward addressing the research questions in this chapter. This section 

presents an overview of the research design used in this study. However, interpretive 

perspective underpinned this research. The fundamental philosophical assumption is 

that multiple realities are constructed socially through interactions (Merriam 1998). 

Within this paradigm, the effort is to understand and document relevant issues to the 

research purpose in the selected cases. Therefore, to obtain a snapshot of the reality 

through the activity system of ICT mediated teaching and learning, the study adopted 

a qualitative multiple case study approach as it encourages the study of a small 

number of cases (Ary, Lucy & Razvieh, 2002). Secondly, multiple case study was 

chosen because it is a common strategy that allows generalizability of the findings 

(Merriam, 2009). 

Thus, the use of multiple case study will increase the chance of identifying 

issues revolving around the use of ICTs as a pedagogical tool. It is believed that 

purposive sampling strategy is sufficient to provide insight and understanding of 

what is being studied (Ary et al., 2002). A variation of purposive sampling called 

Maximum variation was used to select the institutions included in this research. 

According to Merriam, (1998) two levels of sampling strategy are usually essential in 
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qualitative case studies, these include the case to be examined, and some sampling 

within the case. In this regard, a variation of purposive sampling called homogeneous 

purposive sampling was used to select a sample of electrical/electronic teacher and 

their students. Figure1.1 shows a framework for the research flow developed by 

incorporating various stages and strategies used in this research to realize the purpose 

of the study successfully. 
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A total of ten (10) teachers handling electrical and electronics course and ten (10) of 

their student participated across the five institutions. The participants’ selection was 

successful with the assistance of various heads of departments in the visited schools. 

To ensure privacy and for easy identification, both the schools and participants 

selected were given name codes. The codes and selection criteria were highlighted 

in chapter three. Semi-structured interviews, direct observation, and document 

review were used to obtain data in this study. Thus, the use of multiple sources of 

evidence is important as it allow data triangulation (Tobi, 2013), semi-structured 

interview was the primary source of data in this research, while observation and 

document review as a supplementary method. 

The data were collected one case at a time to make the analysis to be easier 

(Bogdan & Biklen, 2007). To increase the reliability of the case study, a case study 

protocol has been developed to serves as a guide during data collection process 

(Yin, 1994). The five main questions on the interview protocol were further refined 

to develop an interview guide to enable a successful conduct of the semi-structured 

interview. In addition, observation checklist was also developed and used as a guide 

during observation process. The data obtained from observation was recorded on the 

developed field notes form, while the data obtained from document review was 

recorded on document review form for the purpose of analysis. 

During the analysis stage of the interview transcripts, open and axial coding 

system of grounded theory methodology as proposed by Strauss & Corbin (1990) 

was employed, the coding process was achieved by utilizing the inherent future of 

NVivo10 software. Inductive approach was used to analyse interview transcripts, in 

this regard, themes are allowed to emerge from the data. While data from observation 

and document review was analysed in a slight shift to a deductive mode, this is to 

checked whether the themes and categories that emerged from the initial coding 

process exist in the subsequent data (Merriam, 2009). The interview and analysis 

process continued untill when the information gathered is repetitive (Onwuegbuzie, 

Dickinson, Leech & Zoran, 2009). Indeed, this is called data saturation level. 
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1.11 Structure of the Thesis 

 

 
This thesis is organized into five chapters, after the introductory section, this chapter 

present background of the problem and also problem statement that inform the 

direction of the study. The Chapter present the reasons for pursuing this research, 

and also the overview the research designed and methods adopted in this study. 

Chapter 2 examine the review of the related literature in which activity theory is 

presented as a theoretical framework that guided the study, Research designed and 

methods adopted for this study is discussed in Chapter 3. In addition, rationale and 

justification for taking such approach is presented, similarly, the chapter also 

provides detailed of data collection and analysis leading to the development of this 

study. Chapter 4 presents the findings obtained during the period of this study in 

within case, which is later recombined in to cross-case analysis to draw a common 

conclusion. Discussion of the research findings were presented in Chapter 5, this is 

towards answering the research questions based on the evidence of the data and 

literature. The chapter also outlines the contribution of the Research and also 

suggestion for further research. 



 

 

 

 

 

 

 

 

 

 
 

CHAPTER 2 

 

 

 

 

 

 

 

LITERATURE REVIEW 
 

 

2.1 Introduction 

 

 
Information and communication technology have impacted at a different level within 

which student and their teachers leave and interact (Jung, 2005). In a society like 

Nigeria, many factors affect its ICTs use and integration, the workplace is being 

compelled by the advanced development of new technologies. The advancements in 

information technology are bringing about significant changes in the way people live 

and work (Varghese, 2011). Therefore, ICT enhances lesson delivery and access to 

new knowledge, it improves the curriculum, and it produces richer learning outcomes 

(Hooker et al., 2011). 

The use of ICT in teaching as a pedagogical tool usually support traditional 

method of teaching by improving the quality of lecture and lecture materials through 

power point presentations and also interactive whiteboards (Beetham & Sharpe, 

2013). Teaching and learning are essential characteristic of technical and vocational 

education institution (Chukwuedo & Omofonmwan, 2013), the use of ICTs is of 

paramount important. For learning to be successful, the practices of teaching and 

learning have to engage student attention so that they enjoy the study. 
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2.2 ICT and Education 

 

 

As we are moving further into the second part of 21
st
century, the established 

academic institutions struggle to keep up with the different challenges as a result of 

new technologies (Webb, 2007). Hence, the need for students to learn how to seek 

out new information to meet up with the challenges of the dynamic environment. 

These technologies have marked the potential for knowledge distribution (Baskin & 

Williams, 2006). As pedagogical content knowledge differs from one subject to 

another, the choice and use of ICT resources will differ regarding educational 

practices for the different concepts. However, teachers beliefs, attitudes and their 

confidence with ICT remain relevant in the pedagogical adoption of ICT (Victoria, 

2011). Teachers use of ICT in the teaching process depends on the organizational 

contexts in which they live. There is a need for pedagogical reasoning that provides 

teachers opportunities to make connections with their schools through constant 

access to ICT infrastructure. While, on the other hand, Saddam et al.,(in Barakabitze, 

2014) stated that students perceptions change when they are exposed persistently to 

the capabilities of ICT. 

It is part of the teachers beliefs that ICT form an important foundation stone 

for the way in which they expressed knowledge in the teaching process (Barakabitze, 

2014). The participant added that once teachers found to be using ICTs, it is possible 

for student to develop better skills in ICT use, and that most of the teachers perceived 

ICT as beneficial because it makes teaching process easier. Hennessy, Harrison & 

Wamakote, (2010) further reported that there were a lot of factors hindering teachers 

successful use of ICT in the teaching process. Among others were, lack of expertise 

and teachers in using ICT, lack of technical support in the schools, lack of incentives 

and support for teachers were the noticeable factors hindering teachers readiness and 

confidence in using ICT. 

The situation is also the same in Nigerian context. Among other barriers to 

ICT integration in Nigerian universities were Lack of teacher’s confidence, Lack of 

teachers competency due to lack of time for training (Yusuf, 2005a). The education 

institution cannot continue to survive with such challenges. According to Hennessy, 

Hennessy et al., (2010), it is a necessity for teachers to determine which of ICT 

applications specifically have additional value for their pedagogical practices. 
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2.4 Understanding Pedagogy 

 

 
Pedagogy is a structured process whereby a culturally more experienced teacher uses 

helpful tools to mediate or guide a learner into reliable ways (Hardman, 2007). He 

further stressed that pedagogy refers to any conscious activity designed by one 

person to bring about learning in another and capable of providing motivation, and to 

make student journey successful to a particular productive end they need (Beetham & 

Sharpe, 2013). However, no common approach suits all teaching and learning 

situations, such issue necessitates competent teachers to use different strategies as 

possible in various combination to teach a diverse group of learners to improve their 

learning outcome (Bhowmik, Banerjee, & Banerjee, 2013). There is the need to 

develop active pedagogies by creating a student-centered learning environment that 

will encourage and ensure student support to take control of their learning (Ruthven, 

Hennessy, & Deaney, 2005). 

It is also the teacher's responsibility to ensure that all students are engaged 

intellectually regardless of their background. Using balanced theoretical framework 

teachers will be able to reflect critically on their work with colleagues which is term 

as productive pedagogies. According to Bhowmik, et al., (2013), pedagogy should 

incorporate strategies that support intellectual engagement, recognition of learners 

differences and supportive to classroom environment across all subject and key 

learning areas. Therefore, pedagogical practices should be a concern for teachers, 

school administrators, education systems and local communities. 

 

2.4.1 Pedagogy and the use of ICT 

 

 
For the past few years, pedagogical practice with digital learning resources as well as 

teachers ‘attitudes towards the use ICT resources for lesson planning and delivery are 

becoming more confident. According to Vanderlinde & van Braak (2010). The new 

technologies generate a different kind of relationship between the teacher, the learner 

and what is to be learned. Inevitably the scope and style of pedagogy change as the 

technology changes, however, none of the new technologies can improve individual 

learning ability but they change how ideas and  practices are  being   communicated 
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(Beetham & Sharpe, 2013). Moreover, according to Beetham & Sharpe, (2013), 

some progress were considered a pedagogical change. 

i) Understanding that teaching and learning are independent aspects of a single 

activity from the previous view of teaching and learning as complementary activities. 

ii) From a sequential to an organic structuring of learning experiences. 

iii) To communicative from individualized learning. 

iv) Teacher’s view role as an organizer of learning activities to one as a shaper of 

quality learning experiences. 

v) The knowledge that teaching needs to be suited to individuals, which requires 

regular self-monitoring to ensure sensitivity to unintended discrimination forms of 

bias. 

vi) A view of learning context as a supportive, interactive, whole school culture. 

Unlike the when the was confined to the classroom and controlled by the teacher. 

vii) A view of technology as it provides ideas, and sometimes providing a resource 

for inquiry, and sometimes supporting creativity, unlike the previous view of 

technology as either a tutor or a tool. 

Considering how ideas are communicated in different subject areas, the 

teacher must have pedagogical knowledge relating to their subject areas, in this 

situation electrical and electronic as a course of study is not in exception to such  

need. Teachers need to change their roles and class organization they also need 

preparing managing new learning arrangements (Ndibalema, 2014). Hennessy et al., 

(2010) pointed out that teachers perceive the use of ICT for enhancing learning, 

providing new motivations, activating learner's response. The study by Condie and 

Livingston (2007) point out that a quite good number of teachers perceive that the 

use of new technologies might have an adverse impact on examination results. 

As a consequence, such issues serve as a barrier to the successful ICT 

integration in education. Research findings by Mlambo (2007) on ICT in physic 

teaching and learning in Manicaland Zimbabwe, revealed the absence of a good 

example of best practices in the use of ICTs in teaching physics, the findings showed 

that few teachers remembered when last they typed lecture notes for their students. 

The findings also revealed that a quite good number of physics teachers were found 

using traditional instructional methods. Ndibalema (2014), suggested that without 

using ICTs,  teachers need  too much  time  to assess,  and  revise learning materials. 
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However, in a research study by Jaji (2008) he found that tools such as the Internet, 

Digital cameras, video, video cameras and video players were used in teaching as 

pedagogical tools to make teaching and learning easier. 

 

2.4.2 Pedagogy in the Teaching of Electronics 

 

 
It is the responsibility for efficient pedagogical practices to promote the well-being 

of the student as well as the school community (Bhowmik et al., 2013). Learning is a 

process through which we acquire knowledge, skills, and competencies. According 

to Chukwuedo & Omofonmwan (2013), teaching and learning is a characteristics of 

technical and vocational education and training. Therefore, to succeed in the teaching 

practices students have to be engaged, the knowledge and skills they need must link 

to their interest. The quality of lesson delivery can be improved through the use of 

PowerPoint presentation and using interactive whiteboards across all subject and key 

learning areas. It is further recommended that pedagogy should incorporate teaching 

strategies that support intellectual engagement and supportive to the classroom 

activities (Bhowmik, et al., 2013). 

Therefore, the teaching of electrical/electronic concepts is difficult through 

the traditional classroom setting due to the nature of abstract notion that include 

voltage, current, capacitance, and resistance (Chukwuedo & Omofonmwan, 2013). 

Therefore, student in such disciplines have the problem of understanding, especially 

in dealing with current and voltages. Hence, the need for teachers pedagogy to 

combine different teaching strategies to inculcate adequate skills, attitude, and values 

to the individual learners (Chukwuedo & Omofonmwan, 2013). It is evident that 

educational institutions cannot impart necessary skills required epecially in the field 

of electrical/electronics without proper teaching skills. 

 

2.5 ICTs in the Teaching of Electronics 

 

 
If teacher in technical and vocational education are to be part of the dynamic learning 

environment, then training and retraining in ICT skills is inevitable (Hooker et al., 

2011). ICTs help in lesson delivery and make education and information    accessible 
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to whoever needs it Iloanusi & Osuagwu (In Hooker et al., 2011). Considering 

several discipline withing the TVET programme, ICT facilities should be used to 

support teaching and learning process (Chukwuedo & Omofonmwan, 2013). These 

include electrical/electronic technology, some of the contents include semiconductor 

devices, circuit theory analysis, electrical installation, digital logic circuits, electrical 

devices and machines, electronic communication among others. 

Teaching and learning in TVET programme cannot be restricted to traditional 

classroom settings especially in the teaching of electrical/electronics, but should 

adopt acceptable technological dynamism to became very productive in teaching 

process through the use of ICTs (Chukwuedo & Omofonmwan, 2013). In the process 

of ICT utilization, the student participates actively and pays maximum attention, 

their interest rose rapidly in the learning process (Ambikairajah, Sheng, Celler &  

Che, 2005). Considering the abstract nature of the notion such as frequency, voltage, 

and current, they were only made observable through animation simulation and 

measurements in the teaching processes to explain and describe abstract content for 

better student understanding (Fedak & Bauer, 2005). However, there are different 

types of simulation software. Thus, Multisim is one of the most commonly used 

simulation software. 

 

2.5.1 Multisim Simulation Software 

 

 
Multisim is simulation software for circuit designers and researchers, Multisim as 

design software gives engineers advanced analysis and design experiences to 

enhance their performance, significant cost savings and reduce design errors. 

Foundational concepts in both analogs, digital, and power electronics through the use 

of Multisim simulation software. Figure 2.1 on page 18 shows a Multisim simulation 

software install on an ordinary desktop window. 
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Figure 2.1: Multisim Software install on an ordinary window. 

Source: Kumar, Pattanayak & Singh, (2009) 

 

Simulation has been done several times in power electronics devices, starting from 

the primary circuits consisting of diodes, thyristors, resistors, capacitors just to 

mentioned few. In this regard, different voltages and current responses are shown on 

the graph (Kumar, et al., 2009). For example to have an insight into current 

commutation in rectifiers, the effect of a finite Alternating current side inductance 

(Ls) on the circuit operation, while the direct current side (Id) as shown in the circuit 

diagram given below. Due to finite Alternating current side inductance (Ls), the 

transition of the alternating current–side, current is from a voltage +Id to –Id or vice 

versa will not be instantaneous. The finite time interval required for such transition 

refers to current commutation time. Such process where the current conduction shifts 

from one diode to the other is called the current commutation process. An example 

depicting the core concept is shown in Figure 2.2 on page 19. 
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Figure 2.2: The basic concept of current commutation in rectifiers. 

Source: Kumar, Pattanayak & Singh, (2009) 

 

To make some of such concepts easy for learners better understanding, particularly 

on the abstract notion of voltage and current. A Multisim simulation software was 

use to draw a circuit, the output generated is usually displayed in the form of graphs. 

Both current and voltage responses are shown in different colors, the example of two 

graphs are shown in Figure 2.3. 

 

 

 

Figure 2.3: Basic concept of current commutation in rectifiers Graph for Current and 

Voltage. Source: Kumar, Pattanayak & Singh, (2009) 
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As electronic technology is becoming a dominant force in today’s society. It has to 

do with all corners of science and engineering. The widespread application electronic 

devices make it imperative for a student to obtain a practical familiarity with 

electronics (Kumar et al., 2009). Considering the basic concept of rectification 

through the diode, alternating input voltage is converted into direct output voltage 

through the diodes. Perhaps, such rectification process may not be well understood 

by the use of chalk and board method. Thus, the circuit was designed and tested 

using multisim simulation software to capture students mind, showing the students 

what has transpired throughout the rectification process. An example of the designed 

circuit and a graph obtained is shown in figure 2.4. 

 

 

Figure 2.4: Line Frequency Diode Rectification Circuit. 

Source: Kumar, Pattanayak & Singh, (2009) 

 

The majority of the power electronics applications used switching of direct current 

(DC) power supplies, and alternating current (AC) motor drives use uncontrolled 

rectifiers input power of 50 to 60 Hz sine wave AC voltage provided by the electric 

utility, the AC voltage is converted to a DC voltage. Therefore, using rectifiers   with 
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diodes, the power flow can be only from the utility AC side to the DC side. This 

process promotes student understanding of the basic concept of Diode Rectification 

through manipulative skills that enable the learner to retain what he learned for a 

very long time. According to Chukwuedo & Omofonmwan (2013), skills acquired in 

electrical/electronics programme enables students to display related skills when the 

need arises for electrical/electronics tasks or challenges. For teachers to successfully 

deliver their lesson, ICT facilities must be put to use to support the teaching and 

learning process. Kumar et al., (2009) clearly revealed that electrical/electronics as 

technology education course contribute and help young graduate to prepare to live 

and work in the digital world. Through such processes, learners are encouraged to 

make use of several tools and material in an ethical and responsible way. It is evident 

that such ICT facilities has impacted significantly on teachers pedagogical practices 

in the teaching of electronics concepts. 

 

2.5.2 Electronic Logic Gates 

 

 
It is obvious that calculator and computers store decimal numbers 0 to 9 in the form 

of binary codes, each number is stored using electronic switches called transistors. 

The binary numbers are easily stored by switching transistors on and off a transistor. 

Thus, turning on a transistor stores a number one (1), while switching it off stores a 

zero (0) (Woodford, 2013). While addition, subtraction, multiplication, and division 

are usually achieved using electric current. Indeed, calculators and computer perform 

such operations through the use of electronic circuits called logic gate. These logic 

gates are electronic circuits with two inputs and an output, it receives two incoming 

electric currents, compare them and produce an output depending on the type of the 

logic gate. 

However, according to Wakerly (2000), such logic gates are the most basic 

digital devices. Each segment of a calculator display is switched on and off by a 

series of logic gates connected together. Therefore, different combinations of logic 

gates control how the display figure out the result of the calculation. If patterns of 

binary numbers are fed into the four inputs on the left, each one of the segment will 

turn on and off correctly. For example, if number seven (7) is fed into a gate as the 
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four inputs binary 0111, the gates will trigger and correctly switch on a particular 

segment as shown in figure 2.5. 

 

Figure 2.5: Combination of logic gates switching a segment. 

Source: Woodford, (2013) 

 

Different type of Logic gates includes: AND, OR, XOR (Exclusive), NOT, NOR, 

which is obtained by combination of NOT, OR, and NAND by combining NOT, and 

AND. These logic gates have different characteristics. For example, AND gate work 

with two electrical inputs, and if both inputs are switch on, that is carrying number 

one (1), the output will be one as well. While NOT gate operated contrary to the way 

AND gate operate, the NOT gate has only one input and one output, the output is 

exactly the opposite of the input. In this regard, if the input is zero (0), the output is 

one (1) and vice versa. The gates compare and combine two series of binary numbers 

corresponding to the decimal numbers in the calculation, and produce a new set of 

binary numbers equal to the result (Wakerly, 2000). However, it is possible for any 

calculation to be achieved by combining different pattern of logic gates. 

 

2.5.3 Quartus II Software 

 

 
Electronic logic gates are designed on Quartus II software, each electronic logic 

circuit designed on such software is called a project. Therefore, the software works 

on only one project at a time and keeps all information about a particular project in a 

single folder. This type of software is usually installed on a typical computer window 

that provides display and access to all its features (Ahmad, 2015). In this regard, the 

components that will  be  used in the project are selects through a computer    mouse, 
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and most of its commands can be accessed by using a set of menus that are located 

below the title bar. Figure 2.6 shows how the combination of logic gates was 

compiled in a schematic diagram. 

 

 

 

 

 

 

 

 

 
 

. 

Figure 2.6: Compiled schematic design. 

Source: Ahmad, (2015) 
 

Having entered the logic gate symbols into the design environment, it is necessary to 

enter the symbols that represent the input and output ports of the circuit, these are 

also achieved through the same procedure use to import the gates. All nodes are 

connected with wires by clicking to activate the orthogonal node tool on the toolbar. 

It is important to simulate a design circuit to ascertain its correctness, it is necessary 

to create the desired waveforms called test vectors to represent the input signals 

which is achieved through the use of simulation waveform editing tool. Secondly, it 

is also necessary to specify which outputs, as well as possible internal points in the 

circuit Ahmad, (2015). Such simulation result is shown in figure 2.7. 

 
 

 

Figure 2.7 Functional simulation results. 

Source: Ahmad, (2015) 
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Once the simulation is successful, the output waveforms corresponding to output pins 

on the vector waveform file is visible as shown in Figure 2.7 above (Ahmad, 2015). 

If there is, at least, one mistake in the schematic entry, Quartus II software displays 

error messages produced during compilation, in this case, a message corresponding 

to each error found will be displayed in the messages window. In this regard, the 

offending part of the circuit in the graphic editor window will be highlighted by 

clicking on the error message, thereby, the error can be corrected, and the design is 

recompiled. One of the messages will state that the compilation was successful if 

there are no errors, and the block diagram design file is correct. 

 

2.6 Influences of ICTs on Teachers Practice and Students Learning 

 

 
As information and communication technologies get it way into the education 

system, it is difficult for established academic institutions to remain unchallenged. 

Empirical research revealed that ICTs plays a vital role in high-quality teaching and 

learning. Developments in technology have opened up new opportunities for several 

techniques in which teachers deliver their lesson. The skills that mostly influenced 

teachers’ uses of ICTs were those related to the teachers competence in managing 

classroom activities (Mumtaz, 2000). Some factors were found to be the most 

important to the teachers in their teaching practices, among others were making the 

lessons more interesting, easier, more fun, more motivating for the student and 

enjoyable. Mumtaz further added that implementing change in education must 

include changing teacher’s practice and beliefs 

Thus, study findings by Barakabitze, (2014) shows that using ICTs enable 

students a constant search for relevant information and other instructional materials, 

it also facilitates effective communication among students. As a result of ICT 

utilization, students are now more often engaged in the use of computers. Report by 

UNESCO, (2008) indicates that ICTs promote student-centred learning, as well as an 

educational change in all learning institution. With the recent discovery of new 

multimedia tools, student creativity can be enhanced through maximum utilization 

(Barakabitze, 2014). Learning institutions reported a lack of ICT policies which is 

considered as a significant challenge (Oroma, Kiden, Maghendha & Ntiyani, 2013). 

ICTs enables communication  among  students,  facilitate  the  search  for    relevant 
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