
THE NEEDS ASSESSMENT OF ELECTRONIC MEDIA FOR TEACHING                          

AND LEARNING IN THE 21
st
  CENTURY: A CASE STUDY OF  

COLLEGES OF EDUCATION IN GHANA 

 

 

 

 

 

 

 

 

 

FRANK  OFORI 

 

 

 

 

 

 

 

 

 

A THESIS SUMMITED IN PARTIAL FULFILLMENT OF THE  

REQUIREMENT FOR THE DEGREE OF MASTER OF EDUCATION 

PROGRAM IN EDUCATIONAL TECHNOLOGY AND COMMUNICATIONS 

FACULTY OF TECHNICAL EDUCATION 

RAJAMANGALA UNIVERSITY OF TECHNOLOGY THANYABURI 

ACADEMIC YEAR 2021 

COPYRIGHT OF RAJAMANGALA UNIVERSITY 

OF TECHNOLOGY THANYABURI 



THE NEEDS ASSESSMENT OF ELECTRONIC MEDIA FOR  

TEACHING AND LEARNING IN THE 21
st
 CENTURY: A CASE STUDY  

OF COLLEGES OF EDUCATION IN GHANA 

 

 

 

 

 

 

 

 

 

FRANK  OFORI 

 

 

 

 

 

 

 

 

 

A THESIS SUMMITED IN PARTIAL FULFILLMENT OF THE  

REQUIREMENT FOR THE DEGREE OF MASTER OF EDUCATION 

PROGRAM IN EDUCATIONAL TECHNOLOGY AND COMMUNICATIONS 

FACULTY OF TECHNICAL EDUCATION 

RAJAMANGALA UNIVERSITY OF TECHNOLOGY THANYABURI 

ACADEMIC YEAR 2021 

COPYRIGHT OF RAJAMANGALA UNIVERSITY 

OF TECHNOLOGY THANYABURI 



https://digital-camscanner.onelink.me/P3GL/g26ffx3k
Admin
Textbox



https://digital-camscanner.onelink.me/P3GL/g26ffx3k
Admin
Textbox







 

(5) 

 

Acknowledgments 

 

 This thesis becomes a reality thanks to the generous support and assistance of 

many people. I would want to convey my heartfelt appreciation to everyone who has 

contributed to the success of this fascinating intellectual endeavor. 

 First and foremost, as a recipient of the RMUTT E-CUBE-I Scholarship,                     

I would like to convey my heartfelt appreciation to RMUTT for giving me a once-in-a-

lifetime chance to further my education in Thailand. 

 I am grateful to my thesis adviser, Associate Professor Metee Pigultong 

(Ph.D.), for his direction, intellectual counsel, and spiritual support during my master's 

studies. In addition, I'd like to thank my thesis committee members: Assistant Professor 

Tiamyod Pasawano, (Ed.D), Associate Professor Nattaphon Rampai, (Ed.D), and Miss 

Thidarat Kulnattarawong, (Ph.D.), for their insightful remarks and support on my thesis. 

I'd want to express my gratitude to all of the specialists who assisted in the validation of 

my research equipment.  

 Again, many thanks and appreciations go to my friends, participants, RMUTT 

staff members, and anyone who has volunteered to assist me with their skills.  I am also 

grateful to the Tutors and Administrators in the colleges of education in Ghana and my 

colleagues for doing the peer review on this study. Ms. Anastacia Asamoah was an 

indispensable conversation partner. Her advice, encouragement, and confidence in me 

saw me through when my vision flagged. For them, I am deeply grateful. 

 

 

Frank Ofori 

 

 

 

 



(6) 
 

Table of Contents 

 

    Page 

Abstract Thaii       (3) 

Abstract English       (4) 

Acknowledgement      (5) 

Table of Contents       (6) 

List of Table        (8) 

List of Figures       (9) 

CHAPTER 1 INTRODUCTION      10 

 1.1 Background to the Study         10 

 1.2 Statement of the Problem       12 

 1.3 Research Questions      14 

 1.4 Purpose of the Study          14 

 1.5 Conceptual Framework      14 

 1.6 Scopes of the Study      15 

 1.7 Limitations of the Study      15 

 1.8 Definitions of Significant Terms      16 

 1.9 Organization of the Study      16 

CHAPTER 2 REVIEW OF THE LITERATURE      18 

 2.1 Educational Media      19 

 2.2 COVID-19 and Online Learning      30 

 2.3 The Nature of Education in Ghana      34 

 2.4 Delphi Technique      42 

 2.5 Conclusion and Gaps      45 

CHAPTER 3 RESEARCH METHODOLOGY      48 

 3.1 Research Design      48 

 3.2 Target Population      49 

 3.3 Sampling Techniques and Sample Size      49 

 3.4 Instrument for Data Collection      49 

 3.5 Administration Procedure      51 



(7) 
 

Table of Contents (Continued) 

 

    Page 

 3.6 Data Analysis Techniques      52 

 3.7 Ethical Considerations      53 

 3.8 Steps in Creating and E-book      53 

CHAPTER 4 RESEARCH RESULT      54 

 4.1 Results from the First Round of the Delphi Data      54 

 4.2 Results from the Second Round of the Delphi Data      59 

 4.3 Results From the Final Round of the Delphi Research      63 

CHAPTER 5 SUMMARY DISCUSSION AND RECOMMENDATION      68 

 5.1 Summary of the Research Process      68 

 5.2 Summary of the Research Findings      69 

 5.3 Conclusions      70 

 5.4 Recommendations      71 

 5.5 Areas for Further Research      71 

Bibliography       72 

Appendices        81 

 Appendix A Consent Form       82 

 - Questionnaires for the three rounds      83 

 Appendix B Pictures and the link of the e-book      90 

 - Pictures and the link of the e-book      91 

Biography       100 

 

 

 

 

 

 

 

 



(8) 
 

List of Tables 

 

    Page 

Table 4.1 Number of colleges used for the data collection        54 

Table 4.2 The meaning of electronic media         56 

Table 4.3 The importance of the use of electronic media in the teaching and learning

 process in the colleges of education in Ghana        57 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(9) 
 

List of Figures 

 

    Page 

Figure 1.1 The conceptual framework of the research        15 

Figure 4.1 Representation of tutors and administrators in colleges of education  

 Ghana       55 

Figure 4.2 Status of Respondents      55 

Figure 4.3 The use of electronic media in the teaching and learning process in  

 the college of education in Ghana      56 

Figure 4.4 Type(s) of electronic media do experts find its user friendly for  

 teaching and learning      58 

Figure 4.5 Type of electronic media recommended by experts to be used for  

 teaching and learning in the colleges of education in Ghana      59 

Figure 4.6 The size of the text and legibility in the e-book      60 

Figure 4.7 The appropriateness of Sizes and quality of the pictures included in  

 the e-book      60 

Figure 4.8 The use of e-book with the student in the colleges of education in  

 Ghana       61 

Figure 4.9 The content created in the e-book      62 

Figure 4.10  Other recommendations by experts      63 

 

 



CHAPTER 1 

INTRODUCTION 

 

1.1  Background to the Study  

 Teaching is an art and science that has knowledge, presentation, dissemination 

of data using every aspect of all elements of communication. Teaching demands broader 

knowledge of the subject matter, a complete curriculum with standards, a position and 

caring attitude with energy, and desire for teaching and learning of classroom 

management, and a desire to make difference in the lives of learners. 

 Educational media’ is the general term used to describe the resources 

instructors use to deliver lessons. Educational media can significantly increase learners’ 

achievement by supporting learning. For example, an educational video may provide a 

learner with in depthness and an attractive worksheet may provide the learner with the 

chance to rehearse a new skill acquired in class. Ideally, the educational media will be 

fitted to the content in which they are being used by the teacher, to the students in 

whose class they are being used. Educational media in the past consisted of many 

shapes and sizes, but in recent times it consists of both print and electronic media. 

According to (Smith, R., 2014), there are many types or categories of media that 

teachers can use to support the teaching and learning process. Some media are more 

traditional such as textbooks, newspapers, others are more innovative such as television, 

social media, radio, computers, and laptops. 

 According to (Thomas 1998), there are two major approaches to using media 

and technology in schools. Firstly, students can learn from educational media and 

technology, and secondly, learners can learn with educational media and technology. 

Learners learning from educational media and technology are often referred to as 

instructional television integrated learning systems. Learning with educational media 

and technology is referred to in terms such as constructivist learning tools and cognitive 

environments. The role of educational media in teaching and learning cannot be 

underestimated. In the 21st century, online materials have now become one of the main 

sources of knowledge for students, especially in academic settings (Close, R., 2004). 

Close opined that, with the spread of digital educational spaces such as blogs, Online 
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Discussion Forums (ODF), Wikis, and Learning Management Systems (LMS), there is 

a rising demand for materials that can be read in digital formats. To situate in this 

context, it is the educator’s role to equip students with suitable educational media and 

help students to explore various aspects so that they can make use of most media (Bell, 

J. 1999) and also to enhance learner autonomy. If learners are not properly resourced, 

they will face difficulties in learning, using the various media because, the materials 

change and distract readers with multimodal features especially when the resources are 

online (Cho & Afflerbach, 2017). Hence, teaching students how to effectively with 

electronic media, is crucial as library materials have been digitized to create e-books 

and online articles. In the center of teaching and learning, it is the teacher who needs in-

depth knowledge on how to use the various electronic media to achieve results in the 

classroom. 

 The Colleges of Education in Ghana primarily aim at producing competent 

and highly qualified teachers employable in Ghana and abroad. In the light of this, 

valuable and appropriate information for evaluating the results of the education and 

training given to teachers are required. This, therefore, demands the study into how 

effective electronic media are introduced to the student teachers in the various Colleges 

of Education in Ghana. This is to find out how effective electronic media are in the 

various colleges. For instance, it was noticed with sage concern that, one of the major 

contributing factors to pitiable academic performance by basic school pupils in Ghana is 

a didactic problem of ineffective use of educational media by basic schools (Agyemang, 

2016). 

 Electronic media are instructional resources that teachers use in the classroom 

to support and achieve a specific learning objective through the use of electronic 

gadgets. As provided by the new National Teachers’ Standards for Ghana under the 

professional practices, teachers are to produce teaching and learning resources that 

enhance learning, including online material. Such resources are to be made from the 

local materials where possible and in sufficient numbers for all learners to handle. In the 

Ghanaian teacher training institutions, teacher trainees are supposed to be taught how to 

use electronic media in every lesson they have with their pupils. In the Colleges of 

Education, lesson delivery opportunities are to be given to teacher trainees to practice 
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the use of various educational media during on-campus teaching and off-campus 

teaching practices with some of them busily looking for materials within and outside the 

teaching practicing school environment. Some are also seen resorting to drawing those 

materials that are not readily available in their environment with some others 

downloading pictures, videos, and audios from the internet and also making use of 

video documentaries when necessary. These are termed as electronic media; they are the 

most important form of educational media needed in this 21
st
 century. Following the 

trainees from the various Colleges of Education, it has however been observed that 

teachers at the basic school levels ceased to use educational media in their lesson 

delivery even though they were aware of their importance in lesson delivery.in the 

world of globalization, electronic media has become more prudent for teaching and 

learning. It is for this reason that research needs to be conducted into how effective 

these electronic media are used in the various colleges and their impact on these teacher 

trainees. 

 

1.2  Statement of the Problem 

 The use of electronic media has been key in the delivery of teaching and it also 

enhances lessons in this 21
st
 century”. (Jossey-Bass, 2016), suggested that there should 

not be any lesson presented to learners without teaching and learning resources. Jossey 

even proposed that even if possible, teaching-learning resources should be exposed to 

learners a day before the instructor present the lesson.  

 Electronic media possess some inherent advantages that make them unique in 

the teaching and learning process. For starters, they give teachers with engaging and 

compelling platforms for communicating knowledge by motivating students to want to 

learn more. Additionally, by giving chances for individual study and reference, the 

learner's curiosity and interest are piqued. Furthermore, the instructor is supported in 

overcoming physical challenges that may have hampered his ability to effectively 

convey a specific topic. The microphone technology in most electronic media, for 

example, enables teachers with low voices. They make teaching and learning more 

enjoyable and less stressful in general. They are both key drivers of societal change and 

growth. Despite the inherent benefits of these media for teaching and learning, the 
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extent to which poor nations have profited from them in terms of teaching and learning 

efficacy is debatable. Many research in advanced nations has reported on the influence 

of electronic media in the efficacy of teaching and learning (Hepburn, 1998). However, 

not many of such studies have documented the experiences of less-developed countries 

of Africa, and especially Ghana. The scarcity of experimentally grounded observations 

necessitates a large number of further investigations in this field. 

  For instance, we are not fully informed on whether or not teachers in various 

levels of schools and colleges in Ghana effectively use these media as instructional 

materials, and with what effects. Following the outbreak of the covid-19 pandemic, the 

President of Ghana ordered the closure of educational institutions in Ghana beginning 

March 16, 2020. The shutdown affected 9.2 million students in elementary, secondary, 

and junior high schools, as well as 0.5 million students in higher education. Ghana had 

4,700 confirmed COVID-19 infections by the 10th of May, 2020. Health experts had 

predicted that there will be an upsurge in the number of confirmed cases in the coming 

weeks due to an increase in testing. This implied that the closure of the schools might 

extend to a longer period than expected. This decision by the president had a great 

impact on the learners in Ghana, as they could not have quality contact hours with their 

teachers. 

  Agyemang (2016) for instance, stated that in most of the Basic schools in 

Ghana, the majority of pupils perform poorly in external examinations as a result of 

teachers’ inability to use teaching and learning resources in the delivery of the concept 

to the learner.   As such, this research wants to do the need assessment of electronic 

media for teaching and learning in the 21
st
 century and a case study of the colleges of 

education in Ghana. The reason is that these colleges of education produce the majority 

of the teachers who teach in the basic schools in Ghana, as such to investigate the 

inability of teachers to use educational media to effectively deliver lessons in the Basic 

school, assessment should be done in the colleges. 
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1.3  Research Questions 

 The objective of this descriptive research is to do the need assessment of 

electronic media for teaching and learning in the 21
st
 century and a case study of the 

colleges of education in Ghana. The research aims to address the following questions. 

 1.3.1 What are the suitable types of electronic media used for teaching and 

learning in the Colleges of Education in Ghana? 

 1.3.2 How quality is the electronic media developed by the researcher for 

teaching and learning in the colleges of education in Ghana? 

 

1.4  Purpose of the Study   

 14.1 To find out suitable types of electronic media used for teaching and 

learning in the colleges of education in Ghana. 

 1.4.2 To develop a suitable electronic media prototype for use in the colleges 

of education in Ghana. 

 1.4.3 To find out how quality the electronic media developed is for teaching 

and learning in the colleges of education in Ghana. 

 

1.5  Conceptual Framework 

 In many areas, people get educated through the media, where they get to learn 

many things from media about the politics, outside environment. Media like television 

is a good source for people to get updated through electronic media. Electronic media 

makes people aware of worldwide things. It is also believed that if electronic media is 

used for teaching and learning, instructors will be able to reach a lot of learners at the 

same time and also be able to communicate with a large number of learners. 

 The conceptual framework (figure 1.1) shows the use of electronic media on  

the colleges of education in Ghana. The conceptualized variables that are likely to 

influence the effectiveness of electronic media in the colleges of education in Ghana 

include the availability of the electronic media and appropriate use of the said media. 

Educational media that are available to the colleges of education in Ghana, utilization of 

the educational media, and their effects on the colleges of education in Ghana will 

transform the basic schools in Ghana. When these factors are considered, the possible 
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outcomes include improved performance in the colleges of education in Ghana, 

learners’ independence during instruction, and thus developing a positive attitude 

towards teaching and learning. This leads to overall academic achievements in the 

colleges of education and the basic schools in Ghana, and subsequent change in the use 

of print and traditionally made media for teaching and learning in the 21
st
 century. 

 

 

 

 

 

 

 

 

Figure 1.1  The conceptual framework of the research  

 

1.6  Scopes of the Study 

 There are forty-six (46) colleges of education in Ghana and these colleges 

provide most of the teachers for the various 18,530 primary schools and 8,850 Junior 

High schools. With this research, the researcher seeks to research or investigate the need 

assessment of media for teaching and learning in the colleges of education in Ghana. 

Moreover, in the colleges setting, there are three things to look at, the instructor, the 

learning image (educational media), and the learner (teacher trainees). About this 

research, the researcher will investigate the use of electronic media for teaching and 

learning in the 21
st
 century, in the case of the colleges of education in Ghana. 

 

1.7  Limitations of the Study 

 Limitations are factors that may affect the study (Nachmias & Nachmias, 

2009). Since the study aims at finding the use of electronic media on the colleges of 

education in Ghana, and the results shared to GES and MoE, respondents had 

reservations to share information concerning the adequacy of resources in the college 

about performance, since the researcher was mistaken to be on a fault-finding mission. 

The suitable 

types of 

electronic 

media. 

The 

electronic 

media for 

teaching 

and 

learning 

Quality of 

electronic 

media used 
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Since experts were required to respond to the questionnaire, getting respondents were 

quite a challenge to get experienced college tutors. 

 Despite the challenges, the researcher used the snowball approach to be able to 

get to the needed experts required for the research. Also, participants were meant to 

understand that, the research is solely for academic purposes. I hope that future 

researchers will investigate the use of electronic media for teaching and learning at the 

lower levels of the Ghana educational ladder. 

 

1.8  Definitations of Significant Terms 

 For this study, the following terms will be used as defined below, Educational 

media: educational media consists of various types of media. Media falls into a few 

classifications such as text, image, audio, and video. It is a tool used for learning and 

teaching whether offline or online. It is also a means of communication. 

 Educational resources: they are teaching, learning and research materials in 

any medium digital or otherwise that are found in the public or have been released 

under an open license that allows no-cost access, use, adaptation, and redistribution by 

others with no or limited restrictions (UNESCO). 

MoE Ministry of Education 

GES Ghana Education Service 

CoE College of Education  

TLR Teaching Learning Resources 

 

1.9  Organization of the Study 

 To ensure clearness and easy comprehension of this research work, the study 

has been divided into five chapters. Chapter one is the introductory aspect of the 

research work and it includes the background to the study, statement of the problem, 

objectives, research questions, conceptual framework, the significance of the study, the 

scope of the study, limitation, definition of significant terms and organization of the 

study. Chapter two is the second chapter that outlines the review of related literature and 

how the elements in it are organized. Chapter three deals with the research methodology 

and is also made up of research design, the study area, population, sampling procedure, 
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data collection instruments, data collection procedure, and analysis. Chapter four is 

concerning the results and discussion. And finally, Chapter five gives an overview of 

the entire research work, conclusions, and recommendations. 

 

 



CHAPTER 2 

REVIEW OF THE LITERATURE 

 

 This chapter reviews literature relevant to the need assessment for the use of 

electronic media for teaching and learning in the 21st century: A cases study of the 

colleges of education in Ghana. In this review, the researcher “carefully selects other 

research which provides a context for the upcoming findings” (Emerson, Fretz & Shaw, 

1995) and “discusses those ideas which highlight on the analysis in the work”. The 

reviewed literature includes introducing educational media, technology in educational 

media, teaching and learning in the 21
st
 century, electronic media, nature of education in 

Ghana, the impact of the colleges of education on the Ghanaian educational sector, and 

the gaps detected in the literature reviewed. This review has a comprehensive 

understanding of the research topic, makes connections to the findings of this study, and 

detects gaps in the literature for further theory development. 

 2.1 Educational Media 

  2.1.1 Classification of Educational Media 

 2.2 COVID-19 and Online Learning 

  2.2.1  Teaching and Learning in the 21
st
 Century 

 2.3 The Nature of Education in Ghana 

  2.3.1  History of education in Ghana 

  2.3.2  Structure of formal education 

  2.3.3  ICT in Education in Ghana 

  2.3.4  College Education in Ghana 

  2.3.5  Teacher education in Ghana 

  2.3.6  Covid-19 situation in Ghana 

 2.4 Delphi Technique 

  2.4.1  Methodological choices 

  2.4.2  Expertise criteria 

  2.4.3  Number of participants 

  2.4.4  Number of rounds 

 2.5 Conclusion and gaps 
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2.1  Educational Media  

 Educational media refers to the various communication channels that carry 

messages with an instructional intention. They are usually utilized for the sole purpose 

of teaching and learning (Wu G., & Liu F., 2013). 

 2.1.1 Classification of Educational Media 

  Educational Media is also anything used to send messages from the 

sender to the receivers to arouse the learner’s thoughts, feelings, and interests to gear 

the students’ learning. There are different ways to classify educational media, this 

includes, print media, non-print media, and electronic media. 

  1) Print media: this is one of the oldest and basic forms of 

communication. These are paper publications circulated in the form of books, journals, 

magazines, newspapers, workbooks, and textbooks. 

  2) Non-print media: This is a communication enterprise that does not 

produce paper publications. This communication enterprise comes in two forms: 

projected and non-projected media.  

   (2.1) Projected media: These are forms of media that need a light 

source for projection, this includes, film projector slides, and so on. 

   (2.2) Non-projected media: this type of media requires no light 

source. These include three-dimensional items, two-dimensional objects, prints, charts, 

models, etc.  

  3) Electronic media are those in which the content is accessed through 

the use of an electronic or electromechanical listenership. They include audio media, 

visual media, and audio-visual. 

   (3.1) Audio media: This form of media conveys sounds only, for 

instance, audiotapes, record players, etc. 

   (3.2) Visual media: These are the ones that can be seen. For 

example, television, computer, whiteboard. 

   (3.3) Auditory-Visual: This word refers to educational tools that 

offer learners both audio and visual experiences by simultaneously appearing on the 

hearing and seeing senses, such as television, video cassettes, and closed-circuit 

television (CCTV). 
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  4) Hardware and Software 

   (4.1) Hardware: This is the categorization of machines or tools 

used in the instructional process. It is through these devices that the software is over 

send. These include television sets, tape-recorder, etc. 

   (4.2) Software: this classification is made up of all items used with 

the machine. They are the actual conveyer of information. These include films and tapes 

transparencies. 

 2.1.2 Theory and principles of educational media 

  2.1.2.1 Theory 

     Few theories of learning pay attention to media, but almost all 

of them give chance for media to be effective amidst them. For each theory, media can 

start as a form of communication and a way for the teacher as the creator to convey 

meaning to the student (Gladwell, M. 2005). But media can also be the medium through 

which learners demonstrate their learning or create their knowledge. 

     Cognitivism indicates that learning must be understood as 

following a category of processes within the mind. Understanding these processes helps 

us better design learning. Cognitivism prepares the groundwork for most of the research 

that seeks to look into how media supports learning effectively. Research into a 

cognitive load, dual processing theory, and other concepts form the basis for the theory 

(Gladwell, M., 2005). 

      Constructivism assumes that learners invent their knowledge 

as they communicate with content, facilitators, and each other. Constructivist lessons 

will use media to communicate content to learners often using cognitivist theories to 

design effective media, but may also ask that students demonstrate their learning by 

creating media. This is the constructivist approach to student media creation. 

     Learning theories, unlike most theoretical foundation 

disciplines, can coexist for any self-standing practitioner and in any singular context. In 

a single curriculum, there may be some outcomes best met with a behaviorist approach, 

others through a cognitivist approach, and some key outcomes demonstrated through 

constructivist works (Ghanney, R., 2008). The main resource for the theory supporting 

learning from media is the work of Richard Mayer. Mayer’s Cognitive Theory of 
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Multimedia Learning resides within cognitivism. Mayer’s significant model for 

effectively designing learning media is based on a study into how media can raise the 

rate at which information from one’s active memory can be swapped to long-term 

memory, or how retention can be transformed to transfer (Gladwell, M., 2005). This 

situates well within the cognitivist model and gives information on how the design of 

text, audio, graphics, animations, and videos are made. Mayer has also developed a set 

of principles that offer practical advice to educators (Clark, R. C., & Mayer, R. E, 

2008). 

  2.1.2.2 The Principles Behind Media Educational Applications 

     In a multimedia learning climate, to be considered efficient, 

some elementary principles should be considered when designing multimedia 

educational applications. According to Clark & Mayer (2008) these tenets are based on 

the nature of human learning experiences. 

1) Multimedia Principle 

      The Multimedia Principle states that the multimedia 

application must be a combination of text and images, as information is transmitted, 

processed, and maintained better by the learner when the teaching environment links the 

presentation with these two elements. As indicated by the Cognitive theory of 

multimedia learning model, both channels of sensory are used, creating in the long-term 

memory a channel and the structured likeliness that contributes to the acquiring of 

knowledge. 

     2) Contiguity Principle 

      According to the Contiguity Principle, words should be 

presented at the same time with their corresponding images, rather than splitting them 

up in a multimedia application. Clark & Mayer showed that images must be present 

next to the text mentioned, as distance tends spawning increased cognitive load, to the 

already limited knowledge capacity memory, which has the direct consequence of 

dissuading the learner from active learning. 

     3) Modality Principle 

      A principle which is the specialization of the Multimedia 

principle and recommends that words are to be presented as an acoustic narration rather 
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than as a visual text on the screen. It is plausible to make better learning conditions 

when choosing conditions that do not outage a single channel of recruitment but make 

up a whole, as predicted by the model of cognitive theory for multimedia learning. 

     4) Redundancy Principle 

      This principle underprops the narrative presentation with 

images rather than images and narration and text on the screen. This principle claims 

that the excess information involved in learning, instead of facilitating, cognitively 

affects the learner. The cognitive load can occur when the information itself is presented 

in more than a single form (audio and visual) or when presented without certainty in a 

complex way since the processing capacity of each channel is limited. However, the 

teacher can sometimes refuse to pay attention to this principle when they identify that, 

they can adapt the application to its rhythm and needs, or they may have challenges in 

editing the narrative. 

     5)  Coherence Principle 

      The Coherence Principal switch to the immunity of 

multimedia presentation from word and pictorial information. At this level, there is the 

need to avoid irrelevant texts, sounds, and images in multimedia teaching. Emphasis is 

laid on focusing only on the presentation of the relevant information. Adding interesting 

but unnecessary material can distort the learning process since it risks the cognitive 

load. 

     6) Personalization Principle 

      The Personalization Principle emphasizes the use of a 

friendly and familiar way of expression, that’s a narration in the first and second person, 

as well as the use of an effective pedagogical agent, helping the learning process. Based 

on the Cognitive Theory of Multimedia Learning, this approach approaches human 

discussion, and so learners are actively involved in the learning process, trying to 

understand what the instructor means and as a result become more involved in cognitive 

processes of choice, organization, and integration. 

     7) Worked Examples 

      They are directed to the detailed presentation (step by step) 

of information to solve a problem or to perform a task. According to the Cognitive 
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Theory of Multimedia Learning, active memory plays a significant role in cognitive 

processes for the generating of new knowledge. The use of analytical illustrations 

provides support to better management of the limited cognitive resources of the active 

memory, as this gives support mainly to beginners, to see the solution process, as results 

robotize the process with the consequence of reducing the cognitive load. 

     8) Practices 

      In all multimedia learning applications, the worked 

illustrations should carry out a series of unresolved exercises to train the learners. Based 

on the fading technique outlined above, the learner reads a worked example, then 

applies one or two steps from the next model, and finally solves a problem entirely on 

his own. 

 2.1.3 Technology in educational media 

  Technology, as a means to resourcing ample choices of educational 

media, can seem difficult especially when potential users lack the requisite skills and 

attitude, which will make them shun using something they are not familiar with 

(Frankfort-Nachmias, C., & Nachmias, D., 2008). 

  According to Robert B. Kozma (1994), Computers can be distinguished 

from the two previous formats by what they can do with the information, that is, by 

their ability to process symbols and symbol systems. The prototypic computers tend to 

transform information in one symbol system to that in another and they can organize 

information. 

  In its transforming function, a computer with a voice synthesizer can 

change typed text into speech; using an integrated software package, it can transform 

numerical values into charts and graphs (Thompson, 1985). In its proceduralizing 

function, a computer can operate on symbols according to specified rules: for example, 

it can rotate a graphic object on the screen according to the commands issued. Through 

both functions, a computer can help students construct links between symbolic domains 

like graphs and equations and the real-world phenomena they represent. So, it is the 

processing capabilities of the computer and the expertise of the user that make its 

primary contribution to students. 
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  A study from the Educause Center for Applied Research (Micka, 2013) 

indicated that 67% of surveyed undergraduate students believed that mobile devices 

were important to their academic success. Learners would use their electronic devices 

for academic activities. Learners are also driving the adoption of electronic devices, 

such as smartphones and tablet computers, in higher education. Mobile learning is an 

enlarged form of e-learning for the use of electronic devices that involves connecting to 

the internet for downloading, uploading, and online working via Wi-Fi or mobile 

networks, and linking to institutional e-learning systems. 

  Students typically struggle to relate their symbolic learning in school to 

"real world" problems (Heather Brasell, 1987), but the computer's transformational 

powers can assist them in doing so. For example, according to Brasel, several studies 

have shown improvement in graph-interpretation ability for students working in 

microcomputer-based laboratories. Sensors connected to a computer are used in these 

labs to collect data.  Glaser, R. (1984) opined that the computer transforms the data, 

displaying the information as graphs rather than numbers. The transformation 

capabilities of the computer as results make immediate and direct the connection 

between the graphic symbols and the world they represent. Identifying this connection 

aids in the development of students’ ability to read graphs, that is, to transform a graph 

into a description of what it means in the “real world. 

  Perhaps even more imperative, the processing capabilities of the 

computer can help novices build and refine mental models to be more like those of 

experts (Roberts, 2000). Much of the research in this area has involved many academic 

disciplines, in which a series of studies have established the nature of expertise and 

knowledge: it is extensively, organized into large portions that are structured around 

major fields in academia. 

 2.1.4 Teaching and learning 

  When it comes to teaching and learning, several terms are used. 

Sometimes the same word may convey different ideas to different people, and 

sometimes different words may convey the same idea. For example, Americans tend to 

use the word ‘evaluate’ to describe testing students to see if they have learned, while the 

British often use the word ‘assess’. 
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  2.1.4.1 Learning 

     We all make sense of things based on our prior experiences. 

This is also true of ‘learning’ people get ideas of what ‘learning’ means from what 

happened to them in the past. So, for example, one may think of ‘learning’ as something 

which takes place in a school or college or a classroom. Students may think of learning 

it as an individual seated alone at night, trying to commit a lot of ideas to the memory so 

that s/he can pass an examination. However, a bit of reflection will show that ‘learning’ 

is much wider than that. After all, children learn a great deal before they even get to 

school, they learn how to speak and how to walk. Educational psychologists state that 

any activity which leads to a change in behavior is ‘learning’. Learning can be formal or 

informal. People learn informally through their daily experiences: things that happen to 

them cause them to modify their ways of thinking and doing. Students may be unaware 

that they are learning, which can lead to issues. For example, health professionals may 

pick up negative attitudes from others. Formal learning can take place when students 

enroll in a structured course at a school or institution. People don't just learn knowledge 

and facts they also learn skills and attitudes. Interestingly, students learn knowledge, 

skills, and attitudes in different ways. For example, students may learn a new idea from 

a discussion but may learn skills by practicing them and getting feedback. 

  2.1.4.2 Teaching 

      Once again, an understanding of what ‘teaching’ is, is based on 

experience. The earliest experience was in school, where the teacher was also a ‘master’ 

or ‘mistress’, standing in front of the class, telling students what to do and what to learn. 

Some of the people experienced the same kind of ‘teaching’ at college. Others may have 

had lessons where the 'teacher' is more of a partner, taking into consideration the 

learner's background and even learning from them. For that matter, Abbatt and 

McMahon opined that ‘Teaching is helping other people to learn. It is up to the 

instructor to select what the pupils should learn. The students may take part in the 

learning process, but both the teacher and the learner are guided by the same principle. 

The future carrier of an individual determines what one should study. People have to 

learn all the knowledge, skills, and attitudes that are needed to perform a particular job. 
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Individuals study what they ‘must know’ and ‘should know’ for a particular task ahead, 

not what is nice to know to them. 

     The teacher's job is to assist the students in learning. This does 

not mean that the teacher teaches the students everything they need to know at all costs. 

It means that the teacher's priority should be that, the students should learn well what 

they need to know. Teaching sessions or classes must be properly organized, taking into 

account the students' learning styles, language, and backgrounds. In short, the teaching 

must be student-centered, not teacher-centered. Teaching and learning are therefore 

a process that includes many variables. These variables communicate as learners work 

toward their goals and absorb new knowledge, behaviors, and skills that add to a wide 

range of their learning experiences (Avand, A.-Q., 2009). 

 2.1.5 Educational media in Teaching and learning 

  The more you work on the learning environment, the more you will 

identify that taken to its complete value, one will identify that to be truly successful you 

need to tailor the learning environment into the individual preferences, needs, and 

interests of each student taught by you (Afolabi, S.O. 2005). Teaching and learning are 

the collective responsibility of the teacher and the students. The success of each other 

depends on the other, and greater cooperation should be done in the classroom. 

Teaching-learning resources are the materials that link the student and teacher in the 

classroom. In the classroom situation, TLRs are the entities that bring the real-life 

situation into the classroom or bring practicality to the classroom. 

  By involving your students more fully in the process of improving their 

climate for learning, you are likely to find more appropriate solutions more quickly 

(Roberts, 2000). It can be concluded that the perspective of the teachers towards the 

DepEd Learning Resource Portal and other non-DepEd initiated learning materials 

providers has a significant impact (Esra SİPAHİ 2020). According to Esra, this means 

that teachers who are not taking advantage of the available existing materials have no or 

limited resourcing skills. Based on that, the students’ performance is much more 

affected. Esra, also indicated that most of the teachers need more professional 

development training to improve their resourcing skills. Because of this, teachers should 
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be well exposed to the use of teaching and learning resources before they will be able to 

implement them in their respective classrooms. 

  Learning material resourcing skills is an important factor that will affect 

teaching-learning processes which mainly has a significant effect on the students’ 

performance in their academic subjects, (Glaser, R., 1984). According to Glaser, for any 

results to be achieved in the classroom, TLRs should be available for the instructor to 

use. For effective teaching-learning according to Glaser, unless educational media is 

“By the learners, for the learners, and of the learners” it does become just a decorative 

piece, nothing more. Until teachers involve the learners in the process of making the 

educational media, that sense of ownership of the process and that level of 

understanding will not develop. If an instructor is creative and has a certain level of 

understanding, he/she may suggest to the students to use the things available from their 

surroundings. According to Eshun and Bordoh (2013), there is no need to rush to the 

store to buy materials, however educational media help in removing the boredom and 

lack of variety in the classroom by adding variety to the classroom activities.  

  According to Chirwa (2018), educational media used by teachers in the 

teaching and learning processes are mostly self-made. However, there are very few if 

none with regards to their attempts and willingness to have their media assessed, 

quality-assured, and shared to other agencies or websites (Eshun, I., & Bordoh, A. 

2013). Further examination should be conducted to determine the effectiveness of 

teaching and learning processes considering the provisions for instructional material 

supplies, supports from stakeholders, and availability of localized educational media 

(Tety, 2016). 

  Some facilitators sometimes improvised educational media during 

lessons (Tety, 2016). These improvised media are mainly produced using locally 

available materials. This could be the reason why some of the facilitators in the school 

are unable to teach with educational media because, improvising is time-consuming, 

expensive, and currently out of date. The non-availability of some educational media 

was also a factor that affect the use of educational media by facilitators” (Bordoh and 

Eshun, 2013). With this Bordoh and Eshun meant that educational media are expensive 

for teachers to be using their resources to purchase it and could be one of the reasons 
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why teachers refuse to use them. Nonetheless, sometimes availability of the resources 

incapacitates teachers and denies learners the use of teaching-learning resources. 

  The import of educational media in a study done by (Kaur, Shri, & 

Mital, 2018), posits that educational media in science prove an effective reinforcing 

agent by increasing the probability of the reoccurrence of the responses associated with 

learners. Music, on the other hand, could be used as a very active part of lessons to aid 

learning in action (Tety, 2016). It can be used as examples for teaching, to explain other 

people’s ideas, and provide discernment into different cultures and religions. Learners 

holistically enjoy the use of music in their lessons, even if that is not the kind of music 

they love listening to. Learners could also be involved in creating music (jingles, raps, 

songs to illustrate key points or emotions) some of these techniques are outlined in so 

many ways (Wu G., & Liu F., 2013). Students could also be asked to suggest types of 

music for lessons, asking them to justify why each of the songs should be used for that 

lesson. Hence there are multiple ways through which lessons can be delivered for the 

understanding of students. Putting the above works into perspective it could be detected 

that, there are a variety of ways in which the instructor can use educational media to 

deliver content to the learners in the classroom to the optimum benefit of all learners. 

 2.1.6 Used of Electronic Media for teaching and learning 

  From our conceptual clarification, electronic media used for teaching 

and learning would include all instructional materials that are electronically generated. 

They can be networked or non-networked depending on whether several equipment or 

materials are interconnected or inter-related in lubricating information flow (Koert, 

2000). Radio, television, projectors, tape recorders, video sets, computers, internet 

capabilities, and communications facilities are all examples of electronic media. Some 

of these media have been described below and point out their implications for teaching 

and learning. 

  2.1.6.1 Radio 

      This is perhaps the most prominent audio teaching aid that is 

used for teaching and learning. The widespread usage of radio sets is linked to the fact 

that many households own radio sets since they are inexpensive. Its application is nearly 

widespread, since it may be found in workplaces, markets, and schools. Educational, 
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cultural, and social knowledge may all be easily shared by radio transmission. This 

media has been used to achieve societal reorientation, political beliefs and teaching, and 

social transformation. The capacity of radio to cover events accurately and disseminate 

information to a large audience at the same time, and when required, repeatedly, has 

demonstrated its usefulness in achieving these goals. Seminars, lectures, and workshops 

can be efficiently delivered over the radio channel. Scholars listed a number of 

advantages and disadvantages of radio as an instructional medium, including (a) It is far 

less expensive than television (many schools can afford to buy a radio set), (b) Radio 

lectures prepared by experts can reach a large number of people at the same time, and it 

can be relayed to a large number of people at the same time, (c) It can broadcast events 

immediately as they happen (unlike television). Radio transmissions are fascinating 

because they broadcast music and drama. Nevertheless, some people learn better when 

they see and hear the teacher at the same time. 

  2.1.6.2 The Tape Recorder 

      The tape recorder serves as an audio teaching tool. It tapes 

learning experiences in class or from radio or television documentaries, which may later 

be replayed in class or at home. The cassette tape recorder is a common educational 

tool. Aguokogbuo (2000) also listed the benefits and drawbacks of tape recorders as 

follows: (a) The tape recorder is simple to use; (b) It is less expensive than most other 

projected devices, and (c) It is less expensive than most other projected devices. It is 

usually transportable and may be transported from one site to another and/or electrical 

devices. 

   2.1.6.3 Computers and Internet Facilities 

      Computers are highly efficient learning tools that are employed 

as instructional resources in social and business courses. For this goal, a variety of 

applications and programs have been developed over time. Statistical, processing, and 

spreadsheet software for social sciences are notable examples. As a result of these and 

other circumstances, the learner obtains social information, which leads to behavioral 

changes. Because of advancements in computer technology, teachers and students may 

now access online resources. There is a plethora of websites that teachers and students 

may go to get the knowledge they need. Efficient professors of social and business 
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studies in higher education institutions have effectively influenced their pupils by 

directing them to certain websites where they obtained instructions. Many libraries are 

increasingly going online, allowing students and researchers to visit them electronically 

via computers rather than physically visiting such facilities. This is quite creative. 

  2.1.6.4 Telecommunication Equipment  

     This is a piece of technology that uses the auditory system to 

provide information to the listeners. Some in this category, such as GSM mobile 

phones, now have visual capabilities. The instructor can efficiently send short messages, 

guidance counseling, and other connected difficulties using telephones. In less-developed 

countries (LDCs) and rural locations, the use of telecommunication devices as 

instructional materials is uncommon since they are costly to maintain. 

  2.1.6.5 Projectors 

      Projectors are pieces of hardware that allow students to clearly 

understand the contents of software materials such as slides, filmstrips, transparencies, 

documents, and photographs (in the form of still pictures or motion pictures). Overhead, 

slide, and computer-driven projectors are the three types of projectors. These are 

excellent learning or teaching tools for social studies. The rich visual and aural content 

of projectors is one of the devices' benefits. They contain both high and low levels of 

technology. 

 

2.2  COVID-19 and Online Learning 

 2.2.1 Teaching and Learning in the 21
st
 Century 

  Students master material while creating, synthesizing, and analyzing 

knowledge from a broad variety of subjects and sources with an awareness of and 

respect for various cultures in twenty-first-century learning. The three Rs, as well as the 

three Cs: creativity, communication, and cooperation, are demonstrated by students. 

Students exhibit digital literacy as well as a civic duty. For students of all ages, virtual 

tools and open-source software offer borderless learning areas that can be accessed at 

any time and from any location. B. Berry & J. Eckert (2012). Berry also opined again 

that, insightful learning of this nature requires well-prepared facilitators who infer on 

heightens in cognitive science and are strategically arranged in teams, in and out of 
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cyberspace. Many will become teacher preneurs, functioning as learning custodians, 

virtual network guides, gaming specialists, community organizers, and policy 

researchers while working directly with learners in their local communities. 

  Ambogo, M. M. (2012) defines twenty-first-century learning as 

"recasting" old concepts of learning, such as "core knowledge in subject areas," for 

today's environment, where a global perspective and collaborative skills are important.  

According to Ambogo, it’s no longer sufficient to have an idea about things. It’s more 

important to remain curious about finding out what is not known. The Internet, which 

has aided efficient global interaction and access to information, simultaneously, holds 

the key to creating a new educational system in which students use the knowledge at 

their fingertips and collaborate in teams to accomplish more than one person can alone, 

reflecting the 21st-century job. Lynne Munson (2010) explained that Twenty-first-

century learning will ultimately be “learner-driven.” Our old stories of education that’s, 

factory-model, top-down, compliance-driven are breaking down or broken, and this is 

because the internet is releasing dormant intellectual energy that stems from our basic 

aspirations to have a voice, create, and contribute. The knowledge-based outcomes look 

a lot like democratic governments. Not tightly restrained and extremely self-directed, 

these teaching and learning activities go beyond the authority or influence of formal 

educational institutions. I anticipate that governmental and institutional reactions will 

continue to promote highly organized and defined ideas about education, such as 

national standards or (ironically) the teaching of 21st-century skills. These will, 

however, seem more and more out-of-sync not just with guardians, teachers, and 

administrators watching the internet changing, but with learners, who are to a large 

extent prepared to drive their educations. 

  The twenty-first-teaching and learning involve more innovative 

pedagogies and experiential learning. According to research conducted by the 

University of Washington education department in (2011) teaching and learning will 

expand beyond the traditional classroom, involving more experiential, problem-based, 

collaborative, small group learning experiences and attention to forming learning 

communities. Fieldwork, trips, and classroom phase learning will show course concepts 

and engagement with opinion leaders in the community and role models. Teaching will 
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include making online materials accessible promote, peer learning, and communicating 

outside the classroom. Teachers will seemly act as guides and facilitators, uncovering 

the key concepts and helping learners make sense of information. Teaching and learning 

are both fields of study in and of themselves. Instructors will increasingly use research 

methodologies to establish optimal practices and add to the corpus of knowledge 

throughout the world. For teachers experimenting with pedagogical innovations, best 

practices will be offered as toolkits, methods, and other peer resources.  

  2.2.1.1 The twenty-first learning is characterized by more collaboration 

than individualism 

     Diane Ravitch (1998) predicted that teaching and learning will 

be more collaborative as students and faculty work with peers within and across 

disciplines and institutions are growing larger. Students will engage topics, situations, 

and individuals from across the room to across the globe through local and remote 

cooperation. According to Diane, there will be more choice, course options, and 

interdisciplinary majors as the study shifts towards problem-based learning and breaks 

down social, communication, and institutional boundaries. Collaborative teaching will 

include team-teaching onsite, online, and broad experimentation. Administrative 

collaborations in IT and student advising will provide course-of-study planning tools to 

twenty-first-century students and beyond.  

  2.2.1.2 The twenty-first-century education is supported by technology 

     Modern educational technology, media, internet, and electronic 

modes of distribution and engagement will enhance rather than replace instructor-

student contact. Beyond course materials, students will increasingly access internet 

resources and combine their social and academic activities and networks. Physical 

location and schedules will provide fewer constraints as students move between face-to-

face and virtual interaction with some coursework available 24/7, on-demand, on 

devices of their choice (Marton, F., 2009). Marton, again indicated that instructors will 

organize content and interaction, incorporating simulation, tutorials, video, e-texts, 

annotation tools, and resources that make use of cloud computing, social networking, 

and emerging technologies. Many new faculties will expect to customize materials to 
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learning objectives, to link to relevant text and materials, and to use teaching 

technologies, collaborative and course management tools (Richardson, 2008). 

     Cunha et al. (2016) also indicated that alternative course 

formats will incorporate technology with online, hybrid, and blended courses. Teaching 

will entail being comfortable with a variety of forms and media, determining whether 

tasks are better done online or in person, and utilizing the improved quality of digital 

tools, visual materials, classroom, and mobile technologies. Cunha reiterated that it will 

include attention to developing critical digital literacy skills so that students can detect 

the reliability of information and negotiate trust, privacy, etiquette, academic research, 

and writing skills in a digital age. Instructors however will need support which will 

include ways to adapt to and adopt emerging technologies. 

  2.2.1.3 The 21
st
 Century Teacher 

     Teaching in the twenty-first century means using today's tools 

and technology to do what you've always done. It entails making use of everything 

necessary in today's world for students to be able to survive and flourish in today's 

economy, as well as the capacity to lead and prepare students for the future. And, of 

course, as they enhance their courses and teaching using technology, these instructors 

are seeing their jobs and classrooms transform. According to International Education 

Advisory Board, generally, today’s educators also share the following characteristics: 

     1) They may resist learning about new technology. Coming 

from the Baby Boom generation and somewhat reluctant to adopt new technology too 

quickly, some educators feel intimidated by students’ knowledge of tools they do not 

understand.  

     2) They work in environments where professional development 

is underemphasized and undervalued by their employers. Of the 75 percent of teachers 

who participated in educational technology integration professional development 

courses, the majority more than 60 percent-spent less than eight hours in 12 months in 

this type of training. When only a few hours were spent on this instruction, 87 percent 

of instructors thought their teaching did not improve much. 
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     3) They need support and planning time. The most common 

cause of teacher unhappiness, which leads to their leaving the profession or transferring 

to other schools, is a lack of preparation time. 

     4) New technology takes them out of their comfort zones. 

Technology requires teachers to play more of a facilitator role rather than a more 

directive or authoritative one. This new position contradicts traditional teaching 

approaches by requiring professors to take a step back and let students learn without 

their direct supervision. In any case, twenty-first-century teaching and learning require 

highly knowledgeable teachers who have the expertise in technology. Also, teachers 

who are willing to allow students to take the center stage in learning, that’s lessons 

should be learner-centered in the classroom. Also, curriculums should be drafted to be 

learner-centered and technologically driven. It must be reiterated that twenty-first-

century teaching and learning is more centered on technology and more virtual than the 

old traditional face-to-face approach of teaching and learning in the classroom. 

 It must be however admitted that technology can be distracting. Although 

twenty-first-century teaching and learning require high technology, learners and 

teachers may become very distracted by it. ICT in the classroom necessitates teaching 

students and educators how to utilize technology as a tool responsibly and securely. The 

costs associated with implementing new technological resources in academic 

institutions are disconcerting. Funding hardware, software, infrastructure, professional 

development, and technical support must be an ongoing priority. ICT costs are 

recurring, as is the need for teachers to be repeatedly trained and prepared to use 

technology. 

 

2.3  The Nature of Education in Ghana 

 2.3.1 History of education in Ghana 

  Pre-colonial Ghanaian education was informal; information and skills 

were passed down verbally and via apprenticeships (Joe Adu-Agyem & Osei-Poku P., 

2012). With the entrance of European settlers in the 16th century, new types of 

education emerged. Formal schools were built, which provided book-based education 

(Denis Cogneau, A. M., 2012). Local elites (mulattos, sons of local chiefs, and wealthy 
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traders) made up their audience, and their presence was restricted to colonial forts on 

the coastlines (Denis Cogneau, A. M., 2012). 

  2.3.1.1 Castle schools 

     The Portuguese government's desire to create schools was 

reflected in the imperial order issued in 1529, encouraging the Portuguese ruler of 

Elmina Castle to educate the inhabitants in reading, writing, and the Catholic religion 

(Ansah & Solomon, 2017). The best-known Castle Schools on the Gold Coast included 

one operated by the Danish at Osu Castle, formerly known as Fort Christiansburg. A 

Dutch school was established at Elmina Castle (after its conquest) while a British school 

was established at Cape Coast Castle (Denis Cogneau, A. M., 2012). 

  2.3.1.2 Mission schools 

     The impact of missionaries grew throughout the nineteenth 

century. With the influx of new missions into the country, the number of mission 

schools in southern Ghana has exploded. Wesleyan and Basel missionaries constructed 

schools at Cape Coast, Accra, Anomabu, Dixcove, Akropong, and other coastal 

communities between the 1830s and 1850s. The Ashanti Region never had access to 

formal education until 1831s, this is where two princes Owusu Kwantabisa, son of Osei 

Yaw Akoto, and Owusu Ansah, son of Osei Bonsu from the Ashanti kingdom was taken 

to the Castle school in Cape Coast to have a formal education, by the command of 

Captain George Maclean, the then governor for the Gold Coast (Kwamena-Poh, 1975). 

Later, the two princes were transferred to England to pursue their education. By the 

1840s, Wesleyan missionaries had moved to Kumasi to establish missionary schools 

(Ansah & Solomon, 2017).  

  Great Britain had acquired control over Ghanaian lands by the turn of 

the century, leading to the formation of the Gold Coast Colony in 1874. With it came an 

influx of mission schools and mercantile businesses, the most notable of which was the 

Wesleyan and Basel missions (Kwamena-Poh, 1975). The Wesleyan mission persisted 

on the coasts because English was its major language. The Basel mission went further 

inland and employed vernacular languages as a missionary tool (Kwamena-Poh, 

1975). Missions thrived in a largely decentralized system with many opportunities for 

pedagogical independence, thanks to the British government's backing. Missions 

https://en.wikipedia.org/wiki/Gold_Coast_(region)
https://en.wikipedia.org/wiki/Osu_Castle
English_Wesleyan_Mission
https://en.wikipedia.org/wiki/Kumasi


36 

 

remained the main provider of formal education until independence (Denis Cogneau,               

A. M., 2012). Under colonial rule, formal education remained the privilege of the few 

(Kwamena-Poh, 1975).   

 2.3.2 Structure of formal education 

  Basic education, secondary education, and higher education are the 

three sections of Ghana's educational system. The academic year usually goes from 

August to May inclusive (NUFFIC, 2013) and lasts 40 weeks in primary and junior high 

school, and 45 weeks in Senior high school (NUFFIC, 2013). Lessons are taught 

primarily in English. 

  2.3.2.1 Basic education 

     Basic education lasts 12 years (ages 4–15) Addae-Mensah 

(2014). The curriculum is free and mandatory, and it is described as "the minimal time 

of education required to guarantee that students learn fundamental reading, numeracy, 

and problem-solving abilities, as well as creative and healthy living skills." 

Kindergarten, primary school and junior high school (JHS) are the three levels of 

education that culminate in the Basic Education Certificate Examination (BECE). 

Kindergarten lasts two years (ages 4–6) (Addae-Mensah, 2014). Language and Literacy 

(Language Development), Creative Activities (Drawing and Writing), Mathematics 

(Number Work), Environmental Studies, Movement and Drama (Music and Dance), 

and Physical Development are the six major elements of the program (Physical 

Education). 

     Primary school lasts six years (ages 6–11) (Basic Education 

curriculum, 2014). English, Ghanaian languages and culture, ICT, mathematics, 

environmental studies, social studies, and French (as Ghana is an OIF associated-

member), general science, pre-vocational and pre-technical skills, religious and moral 

instruction, and physical activities such as Ghanaian music and dancing are all offered 

at the primary or basic school level. There is no certificate of completion at the end of 

primary school (MoE, 2013). Junior high school lasts three years (ages 12–15). English, 

Ghanaian language and culture, social studies, integrated science, mathematics, Basic 

design and technology, ICT, French (optional), and religious and moral education are all 

included in the BECE, which is the final test in JHS. 

https://en.wikipedia.org/wiki/Education_in_Ghana#CITEREFNUFFIC2013


37 

 

  2.3.2.2 Secondary education 

     Students who pass the BECE can continue their education in 

secondary school, pursuing academic or vocational programs. Students enroll in senior 

high school for academic purposes (SHS). The SHS curriculum is made up of basic 

topics that are supplemented by electives (chosen by the students). The core subjects are 

English language, mathematics, integrated science (including science, ICT, and physical 

education), and social studies. Economics, geography, history, and government are all 

elective subjects (Ansah A, 2013). Students then select four optional topics from a list 

of five options: agriculture, arts or science, business, vocational, and technical programs 

(Ansah A, 2013). This curriculum presently lasts three years as a result of multiple 

revisions: it was enlarged to four years in 2007 and then returned to three years in 2009.  

(Addae-mensah, 2014). The duration of the SHS remains a point of contention 

(Akyeampong, 2014). 

     The SHS ends on a final exam called the West African Senior 

School Certificate Examination (WASSCE), formerly called the Senior Secondary 

School Certificate (SSSC) before 2007 (Nsia-Perprah, 2004). Every year, the Ministry 

of Education's Statistics, Research, Information, Management, and Public Relations 

(SRIMPR) division compiles a SHS rating based on WASSCE results (Adoma & 

Yeboah, 2014). 

     Different types of vocational and technical education 

(commonly known as "TVET") exist. Students interested in vocational education have 

two options: they may enroll in SHS and take vocational programs as electives, or they 

can enroll in a technical and vocational institute (TVI). SHS students follow the usual 

SHS three-year curriculum. They can then enroll in a university or polytechnic program 

after obtaining appropriate WASSCE grades. Students at TVI typically follow a four-

year curriculum separated into two two-year cycles, culminating in City & Guilds, the 

Royal Society of Arts, or the West African Examinations Council awards. (Tetteh, 

2020). They can then pursue a polytechnic program.  

  2.3.2.3 Tertiary education 

     In Ghana, tertiary education has grown significantly in the 

previous two decades, both in terms of enrolment and institutions (Ansah A., 2013). The 

https://en.wikipedia.org/wiki/West_African_Senior_School_Certificate_Examination
https://en.wikipedia.org/wiki/West_African_Senior_School_Certificate_Examination
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private sector is responsible for a significant portion of this progress. (Nsiah-Peprah, 

2004). Universities (6 public and 49 private institutions) (Ansah, 2013) offer academic 

education, from bachelor to Ph.D. The availability of formal vocational programs in the 

private sector is also difficult to define, and the Ministry of Education recognizes that it 

is unable to provide public vocational programs. A Bachelor's degree is usually 

completed after four years of majoring in a specific field (NUFFIC, 2013). There are 

two types of master's degrees: one-year programs that end with a final paper based on a 

literature review, and two-year programs that culminate with a final paper based on one 

year of independent research (NUFFIC, 2013). Both can lead to a Ph.D., usually 

achieved in three to five years within a doctoral program (NUFFIC, 2013).  

     In Ghana, there are 10 polytechnics that provide three-year 

vocational programs that culminate to a Higher National Diploma (HND). Institutions 

have different grading systems (Akyeampong, 2014). Almost all higher institutions 

utilize the Grade Point Average (GPA) to determine whether a student is failing or 

passing, however, due to customized marking methods, different schools have their own 

method of computing GPA. For example, a mark of 80 may be an A in one school but 

an A+ in another school. 

 2.3.3 ICT in Education in Ghana 

  In the past decade, the government’s attention has shifted to the use of 

computer technology in teaching and learning. The Information Communication 

Technology (ICT) standard in Ghana's educational policy authorize the use of 

computers for teaching and learning at all levels of the educational ladder in Ghana. The 

Ministry of Education has attempted to assist institutions in the teaching of ICT literacy. 

Most secondary schools, as well as some primary schools, include computer labs. 

Despite the federal government's interest in ICT, computer access is limited, and 

employees frequently carry electronic gadgets to prevent theft.  

  According to recent research on the pedagogical integration of ICTs in 

10 Ghanaian schools from 2009 to 2011, there is a disconnect between legislative 

directives and actual practices in schools. The official curriculum places a strong focus 

on students' ability to operate ICT equipment, but not necessarily on using technology 

to study subjects other than how to utilize the gadgets. The study also discovered that 

https://en.wikipedia.org/wiki/Bachelor%27s_degree
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the Ministry of Education is presently striving to deploy adequate ICT resources in 

order to create the requisite ICT literacy for computer skills integration into teaching 

and learning (Mereku, 2019). In 2021, the Government through the ministry of 

education and Ghana provided laptops to all government teachers at the pre-tertiary 

level. 

 2.3.4 College Education in Ghana 

  Colleges are educational institutions that offer higher education, 

professional or vocational training, or a combination of the two. The impact of colleges 

across the globe is enormous. In Europe, Colleges are places where people learn to 

choose a carrier path before finding the grounds to the university (Mereku, 2019). In 

Africa, colleges are not different from elsewhere in the world, however there is a bit 

difference among them. In Ghana for instance, there are various forms of colleges, 

agricultural, health education etc. For the purpose of this study much attention is to be 

geared towards the colleges of education in Ghana. 

 2.3.5 Teacher education in Ghana 

  Early Christian missionaries established the first schools that provided 

the basis for teacher training institutes in many developing nations, including the 

erstwhile Gold Coast (Mereku, 2019). According to Mereku (2019), the pattern, that is, 

the organization, substance, and technique of these institutions' training programs were 

identical to the pattern in Europe at the time. Therefore, what became the accepted 

pattern for training teachers in Ghana in the post-independence era was a slight 

modification of the traditional nineteenth-century European pattern of training teachers. 

Dent (1977) in her book, ‘The Development of Training Colleges in England and 

Wales: 1800 - 1975’, presented an explanation of how European teacher training college 

setups in the early nineteenth century may be regarded as teacher training schools today. 

She saw that the overall culture, social interaction, and structure and organization of 

labor at training institutions at the time mirrored many of the early seminaries or tiny 

mission boarding schools of the twentieth century. In terms of curriculum and social 

life, many training institutions in Ghana maintained most of the features of such 

seminaries or tiny mission boarding schools for a long time (Mereku, 2019). 
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  Training colleges in Ghana were largely boarding institutions located 

outside communities giving trainees very little opportunity of mixing with people in the 

broader environment outside the college (Kombo, K., & Tromp, A., 2005). Attendance, 

clothing, exeats, responding to bells and timeliness, completing keep-fit activities, and 

penalties were all severely enforced by rules and regulations. Life in the colleges were 

highly controlled giving students very little opportunity to be responsible for their own 

affairs (Mereku, 2019). In 2006, the Names were changed from teacher training colleges 

to colleges of education. This resulted in a change in a certificate awarded by these 

institutions from the teacher ‘Cert A’ to ‘diploma in education. Since the insertion of 

teacher education in Ghana, all colleges that trained teachers were affiliated to the 

University of Cape Coast until 2019, where changes were made for other universities to 

nurse some colleges of education and their status changed from diploma awarding to 

degree-awarding institutions. There are forty-six (46) colleges of education in Ghana 

producing about 168,546 teachers for the over 18,530 primary schools and 8,850 Junior 

High school (Denis Cogneau, A. M., 2012). 

  In an era when quality education is a concern for education focused 

international organizations and dominates national debates, teacher quality must equally 

be a priority (Glavin, 2017). Teacher education must be of the greatest quality in order 

to achieve any educational objective, given the teacher's key position. It is thus 

commendable that the Ghanaian government has chosen to execute Act 847, the 

Colleges of Education Act, which was approved in 2012 to give legal backing to the 

new status of the institutions. Colleges of Education have been put under the National 

Council for Higher Education (NTCE) the government organization in charge of 

regulating tertiary education institutions in Ghana, as a result of that Act. 

  There is a school of thought that teachers graduate to teach exactly the 

way they are taught (Glavin, 2017). If this is the case, there will be more effort than we 

anticipate. The current generation of educators has progressed beyond the days of "A 

for Apple; B for Ball," to name a few examples. Today, teaching has been transformed 

to the degree where the teacher must find all means necessary to help each and every 

student unlock their potential in life. This goal will almost surely not be fulfilled if we 

continue to use the traditional technique of cramming a class of students into a single 



41 

 

classroom and pushing learners to memorize everything is written down without the use 

of proper teaching aids. 

  A new curriculum has been designed by five public universities to focus 

on practical learner-centered approaches so as to encourage critical thinking amongst 

students. Stakeholders have urged the Education Ministry to modify the present 

theoretical teaching style, prompting this action. With the help of the 'Challenge Fund,' 

a government aid package, certain institutions of education have already begun taking 

efforts to ensure the seamless implementation of the new curriculum, under the 

Transformation Teacher Education and Learning program (T-Tel), a four-year 

government Program financed by the UK Aid. According to the curriculum, after 

completing their four-year bachelor's degree in education, student teachers will spend 

one year teaching in elementary schools while hired by GES before receiving their 

license to practice and achieving qualified teacher status.                                         

  It is therefore imperative for deeper research to be conducted into how 

efficient these teachers will be in the classroom in this 21
st
 century. Are teachers well 

exposed to the use of electronic media? Can teachers use the appropriate electronic 

media in the classroom for effective teaching and learning? How effective is the use of 

electronic media in colleges? With these questions in mind, it can be said that the 

teacher should be electronically literate and multi-tactful in all aspects of their career, 

not just the mastery of content and methods but, also the knowledge on how to use 

electronic devices in every content in this 21
st
 century, thus, make use of electronic 

media to achieve the needed results in the classroom. 

 2.3.6 Covid-19 situation in Ghana 

  On March 12, 2020, Ghana announced its first two cases of COVID-19. 

On March 15, 2020, the President of the Republic of Ghana announced a series of 

measures to combat the virus's spread in Ghana. The government's efforts were aimed at 

limiting the virus's transmission by implementing social distance and improved 

cleanliness procedures.  The President ordered the closure of education institutions in 

Ghana beginning March 16, 2020. The shutdown will affect 9.2 million students in 

elementary, secondary, and junior high schools, as well as 0.5 million students in higher 

education. Ghana had 4,700 confirmed COVID-19 infections by the 10th of May, 2020. 
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Health experts have predicted that there will be an upsurge in the number of confirmed 

cases in the coming weeks due to increase in testing. This implied that the closure of the 

schools might extend to a longer period than expected. This decision by the president 

had great impact on the learners in Ghana, as they could not have quality contact hours 

with their teachers. In Ghana what most learners are familiar with is the face-to-face 

teaching and learning. As result, the inability of the teachers to meet their learners in 

school suggested no learning at all. In most cases, people may have thought that this 

unfortunate incident might have happened to the basic schools only, but all sectors in 

Ghanaian education were affected from basic to tertiary. 

  2.3.6.1 Rolling out of online programs in Ghana during the school 

closure In the near term, the GES collaborated with the Center for National Distance 

Learning and Open Schooling (CENDLOS) to give all SHS students with access to the 

content on the iBox and iCampus. Too far, all 1.2 million SHS students were registered 

on the iCampus system, which allows them to undertake online and self-guided study. 

GES collaborated with the Ghana Library Authority to give an online learning tool to all 

Upper Primary, Junior, and Senior High School students, as well as working with 

Scholastic to deliver online content to children in Kindergarten and Lower Primary. In 

addition, the GES sort to immediately begin the establishment of a robust integrated 

Learning Management System that can support the multiple learning resources, 

platforms, and open-source materials including the iCampus content and the Edmodo 

online learning tools which were being set up. The tertiary institutions also employed 

some measures which later yielded no or little results. Colleges of educations tried the 

used of some electronic media. The successful nature of these media could not be 

determined. 

 

2.4  Delphi Technique 

 The capacity to make successful judgments in circumstances when there is 

conflicting or insufficient information has resulted in a rise in the usage of consensus 

approaches such as brainstorming and nominal group technique and Delphi is a 

surveying technique (hereafter referred to as the Delphi). This approach was called after 

the legendary oracle at Delphi and was originally created by the Rand Corporation for 
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technology forecasting. The method has been widely used in medical, nursing, and 

health services research (Williams & Webb, 1994; Kirk et al., 2002 & Gibson, 1998) 

and there are now many different variations. These include the `muddied Delphi' 

(McKenna, 1994), the `policy Delphi', and the real-time Delphi' (Beretta, 1996). The 

literature is filled with research documenting its usage because to the technique's 

exhibility, although modified variations of the Delphi have been critiqued for a lack of 

methodological rigor since the mid-1970s (Sackman, 1975). Regardless of the format 

used, the effective application of this strategy necessitates a high level of 

methodological precision and study rigor (Peiro Moreno & Argelaguet, 1993). 

 The Delphi method is a pragmatic technique based on philosopher and 

educator John Dewey's philosophical principles that social science research should 

directly connect to and influence real-world practice and decision making (Kirk & Reid, 

2002). The Delphi approach stresses organized anonymous dialogue among persons 

with knowledge on a particular issue with the purpose of reaching a consensus in policy, 

practice, or organizational decision-making. (Birdsall, 2004). 

 2.4.1 Methodological Choices  

  While the Delphi approach is most commonly utilized for quantitative 

purposes (Rowe & Wright, 1999) it may also be used for qualitative purposes. 

Qualitative research is interpretivist in the sense that it is interested in how the social 

world is interpreted, understood, and experienced; it is flexible and sensitive to the 

social context in which the data was collected; and it is about producing holistic 

understandings of rich, contextual, and detailed data (Mason, 1996). In contrast to 

research done in a laboratory, qualitative research entails conversing with study 

participants in a natural situation (Creswell, 1994). The qualitative researcher tries to 

understand or interpret the occurrences in terms of the significance that the participants 

assigned to them (Creswell, 1998). The Delphi approach is best suited to capturing 

qualitative data with rigor. It may be seen as an organized process in which qualitative, 

quantitative, or mixed research approaches are used. This versatility not only allows the 

approach to address a wide range of research topics, but it also allows it to be 

effectively suited to the graduate student's strengths and aptitudes. 
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 2.4.2 Expertise Criteria  

  Participants in the Delphi should have the following "expertise":                      

I knowledge and experience with the topics under inquiry; ii) ability and desire to 

engage; iii) adequate time to participate in the Delphi; and iv) excellent communication 

skills (Adler & Ziglio, 1996). The round-by-round response rate can be used to indicate 

commitment to participate in a multi-round Delphi (Keil, et al., 2002). True specialists 

in an area, in our opinion, have a wealth of knowledge; nevertheless, they are frequently 

quite busy and may not be able to fully contribute. Questions that are engaging, 

succinct, and well-written can frequently attract them to participate. Those with 

marketing talents are frequently good at developing samples and getting a high response 

rate. When it comes to colleagues who qualify as specialists, the student's supervisor is 

frequently a great resource. 

 2.4.3 Number of Participants  

  The sample size is a practical factor for the researcher. While there are 

no hard and fast laws, there are a few things to think about in the Delphi research: 

  1) Heterogeneous or homogeneous sample: in cases when the group is 

homogeneous, a smaller sample of ten to fifteen persons may be adequate. However, if 

disparate groups are involved (e.g. an international study), then a larger sample will 

likely be required and several hundred people might participate (Delbeq, et al., 1975). 

To the rookie researcher, a word of caution: varied groups can considerably increase the 

complexity and difficulty of gathering data, gaining consensus, conducting analysis, and 

validating results.  

  2) Tradeoff between decision quality and Delphi manageability: as 

sample size grows, group error decreases (or decision quality improves). However, 

administering the Delphi process and interpreting the data becomes inconvenient over a 

certain point in exchange for negligible gains. 

  3) Internal or external verification: the larger the group, the more 

conclusively the results may be claimed to have been validated. However, a smaller 

sample size might be employed, with results confirmed by follow-up study. A single 

Delphi research is typically served for master's theses; however, for a PhD dissertation, 

the Delphi is usually confirmed with a follow-up study (e.g. interviews or survey). In 
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these Delphi investigations, the sample size varies greatly. Because such expertise is 

limited, just three Delphi participants created a homogenous sample to generate criteria 

for the ceramic casting process (Lam et al., 2000). In contrast, 45 people from three 

countries were involved in identifying software development risks. The number of 

experts has a positive relationship with the sample size. It's also important to remember 

that the sample participants' perspectives may not be indicative of a larger group 

(Brancheau et al., 1996), which makes results generalization difficult. If the sample size 

is limited (Nambisan et al., 1999) and/or the participants' knowledge is questionable, 

cautious interpretation of the results is advised. 

 2.4.4  Number of Rounds 

  Again, the number of rounds is varied and depends on the goal of the 

research. According to Delbecq, Van de Ven, and Gustafson (1975), a two or three 

iteration Delphi is enough for most studies. If group unanimity is desired and the sample 

is diverse, three or more rounds of voting may be necessary. However, if the purpose is 

to comprehend subtleties (as in qualitative research), and the sample is homogeneous, 

fewer than three rounds may be enough to attain consensus, theoretical saturation, or 

reveal adequate information. Finally, as the number of rounds grows and the work 

needed of Delphi participants increases, the response rate frequently decreases 

(Alexander, 2004). 

 

2.5  Conclusion and Gaps 

  According Esra SIPAHI (2020) the use of educational media has impact on 

teaching and learning. He indicated that, teachers who do not use educational media in 

their lessons when the said media is available is because, the instructor may not have 

any knowledge about it. Glaser, R. (1984) however indicated that, the presence of 

educational media alone can have a great impact on teaching and learning. According to 

Glaser, the availability of educational media is the ultimate key to every successful 

lesson in the classroom. 

 Chirwa (2018) on the other hand, opined that both teachers and learners are to 

be computer literate before they can achieve any success with the use of modern 

electronic media. Bordoh and Eshun (2018) also re-emphasized how important the role 
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of the teacher in the implementation of educational media in the classroom. Bordo and 

Eshun, stated that, even though the use of educational media is important, the massive 

failure to be used by teachers is because most of the materials are provided by the 

teachers without any support from any stakeholder. 

 Robert B. Kozma (1991) & Thompson (1985) were of the view that, 

computers are needed to make teaching and learning easy and attractive in the 

classroom. They however eliminated the essence of conducive computer labs and the 

knowledge of the instructor. Micka (2013) stated that mobile devices are needed if 

teaching and learning will be more effective in the 21
st
 century, hence laying emphasis 

on the use of electronic media. According to Micka, learners will highly enjoy lessons if 

teachers make use of mobile electronic devices in the classroom. (Hashemi and M, 

Azizinezhad, 2011) indicated that mobile phones and their networks are easy to be used 

and less expensive and as such it will be more prudent to use mobile phones for 

teaching and learning. It must be emphasized that Micka, Hashemi, and M, 

Azizinezhad, refused to acknowledge the distractions that characterizes the use of 

mobile devices. Learners can be sway from the content and go completely over board 

and outside the classroom. This could amount to teachers spending most of the 

instructional time to be asking students to concentrate on the lessons. Even though 

mobile devices can help greatly in the delivery of content in the classroom but their 

challenges should also be stated. Again, S.K.S Cheung in his research conducted in 

October 2014, concluded that about 70% of learners wish to use a mobile device to 

study. In his research, learners were able to learn extra hours. Some students sacrificed 

their playing times and even studied at the dining table. This gives indication that, 

electronic media can enhance teaching and learning beyond the classroom, that’s why 

it’s important for electronic media to be used for teaching and learning. 

 According to Lynne Manson (2010) learning in the 21
st
 century should be 

learner driven. Research conducted by University of Washington’s department of 

education in 2011, indicated that, 21
st
 century teaching and learning requires innovative 

pedagogies. The research also further indicated that lessons should use the problem-

based approach. The experiential learning approach is what instructors should adapt.  
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 The Delphi method is a versatile research strategy that works effectively when 

there is a lack of understanding about a phenomenon. In the IS field, there are several 

interesting research possibilities that focus on challenges, opportunities, solutions, and 

projections. For such research initiatives, the Delphi technique would be an excellent 

choice. It is not only a quantitative approach, but it also performs exceptionally well in 

qualitative research. This strategy, according to the researcher, is particularly suited to 

IS study since it is a fluid discipline ripe for investigation. Delphi studies, like IS 

projects, are not the same. Delphi comes in a variety of flavors, ranging from qualitative 

to quantitative to mixed-method Delphi. While there are many different types of Delphi, 

they all have design concerns in common, such as sample composition, sample size, 

methodological orientation (qualitative and/or quantitative), the number of rounds, and 

manner of interaction. Considering these options contributes to the method's rigor. 

Rigor increases the likelihood of a successful Delphi and a greater grasp of the IS 

discipline. 

 It is against this background that, the researcher set the quest to do the need 

assessment on electronic media for teaching and learning in the 21st century: A cases 

study of the colleges of education in Ghana. This is because none of the research works 

reviewed focused on the colleges of education in Ghana and Africa at large. Chirwa 

(2018), however, stated how important the teacher is in the use of educational media. 

Again, Berry (2012) also opined again that, Powerful learning of this nature demands 

well-prepared teachers who draw on advances in cognitive science and are strategically 

organized in teams, in and out of cyberspace. It will not be out of place to assess the use 

of electronic media in Ghana from the perspective of the colleges, because these 

colleges of education provide and will continue to provide the greater number of 

teachers in Ghana, hence if the test for the efficiency of the electronic media is 

conducted here, it will have a great impact on the general spine of the educational sector 

of Ghana. 

     

 

 

 



CHAPTER 3 

RESEARCH METHODOLOGY 

 

 The approach utilized to conduct the research is discussed in this chapter. It 

highlights the research design, target population, sampling techniques and sample size, 

research instruments, validity and reliability of the research instrument, data collection 

procedures data analysis techniques and ethical consideration. 

 3.1 Research Design 

 3.2 Target Population 

 3.3 Sampling Techniques and Sample Size 

 3.4 Instrument for Data Collection  

 3.5 Administration Procedure 

 

3.1  Research Design 

 For this study, the Delphi technique approach was used. The approach was 

chosen because it allows communication between and among a panel of experts, 

allowing the process to be more productive and the group as a whole to deal with a 

complicated topic that is critical in this research. This strategy, once again, increases 

important idea production through systematic information gathering and processing of 

collective input from a panel of geographically dispersed specialists. Although 

numerous qualitative methodologies for the research were explored, including classical 

grounded theory, descriptive survey design, and constructivist inquiry, the Delphi 

method was chosen for the following reasons: 1) participants in this study were 

dispersed across multiple regions of the country due to the vacation of Ghana's colleges 

of education, making in-person interviews impractical; 2) the participants in the study 

were busy professionals who needed flexibility in when they participated, which open 

questionnaires allowed; 3) all participants were experienced tutors and administrators 

who can often be distrustful and non-participatory in academic research, and 4) finally, 

the Delphi approach presented a practical mechanism for learning as much as possible 

from highly experienced organizing practitioners in as little time as possible. 
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3.2  Target Population  

 The term "population" refers to all of the people who are of interest to the 

researcher (Marczyk, DeMatteon & Festinger, 2005). The target population is defined 

by Nachmias and Nachmias (2009) as the total collection of relevant units of analysis or 

data. According to Krishnaswami, O. R. (2001) the criteria for the inclusion of a unit in 

a survey are based on the characteristics of respondents who are eligible for 

participation in the survey. For that matter, the target population of this study comprised 

all the tutors and administrators of the 46 colleges of education in Ghana. 

 

3.3  Sampling Techniques and Sample Size 

 The selection of study participants is an important aspect of Delphi research 

since it is their expert judgments on which the Delphi's output is based (Ashton, 1986; 

Bolger & Wright, 1994). In this study, four criteria were utilized to identify experts as 

proposed by (Adler & Ziglio, 1996): 1) knowledge and expertise with the topics under 

inquiry; 2) competence and desire to engage; 3) adequate time to participate in the 

research; and 4) excellent communication skills. Because expert opinion is sought,                     

a purposive sample was utilized, and individuals were chosen not to represent the 

broader population, but rather to demonstrate their expert capacity to answer the study 

questions (Fink & Kosecoff, 1985). To determine the initial set of experts, the 

supervisor's guidance was solicited, and the "snowball" sampling approach was utilized 

to create future participants. 17 individuals were carefully chosen from ten (10) 

Ghanaian educational institutes. These were professionals who had worked as tutors or 

administrators at colleges of education for at least ten years. This indicates that these are 

specialists who have been thinking about how to utilize media for teaching and learning 

for over a decade. 

 

3.4  Instrument for Data Collection 

 In this study, the primary data gathering instrument was a questionnaire. The 

Delphi surveys were distributed by e-mail. Round one of Delphi Questionnaires was 

created-Care and attention were paid to developing the initial wide question that 

focused on the study since respondents were required to grasp the issue in order to offer 



50 

 

acceptable replies or they would be disappointed (Delbeq, et al., 1975). The initial 

round of questionnaires was used to generate ideas. Delphi Pilot Study-A pilot study 

was carried out with the purpose of testing and adapting the Delphi questionnaire to 

increase comprehension and iron out any procedural issues. Each questionnaire was also 

pre-tested by the researcher. 

 Release and Analyze Round One Questionnaire-Questionnaires were delivered 

to participants, who completed them and returned them to the researcher. The Round 

One data were then analyzed using the research paradigm (qualitative coding). Reality 

maps were also created and sent to Delphi participants. Reality Maps were graphical 

representations of the fundamental concepts being studied. They showed reality from 

the perspective of the participant, and frequently illustrated relationships, causes and 

consequences, process flow, and other facets of their world. Reality Maps may 

substantially increase comprehension and allow the formation of collective intelligence 

about the issue under research in succeeding rounds (Lindstone & Turloff, 1975). 

 Round Two Questionnaire-Questionnaires were guided by the study aims. The 

Round Two Questionnaire was distributed to study participants and returned for 

analysis once completed. A media was created by the researcher upon which the round 

two questionnaire was based on. The questionnaire sought experts’ recommendations 

about the media. However, participants were first given the chance to confirm that the 

Round One response accurately reflected their thoughts and to amend or broaden their 

Round One response. Continuous verification is required throughout the Delphi process 

to increase the dependability of the outputs (Adler & Ziglio, 1996; Delbeq, et al., 1975 

and Linstone & Turoff, (2010) as a result, it was integrated into the research design. In 

round two, a similar analytical procedure was frequently followed. Round three 

Questionnaire-The round two replies were used to improve on the electronic media for 

teaching and learning in the colleges of education in Ghana, the media was then sent 

back to the panel of experts, and feedback was brought back to the researcher, using 

grade points. This helped the researcher to understand where these results may be 

extended. At each phase, the research questions were more concentrated on a specific 

topic. 
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 3.4.1 Validity 

  Content validity was established through the administration of the 

instruments before they were administered. Views from other researchers (peer review) 

also established content validity. Further, advice sought from my supervisor on how to 

draft the questionnaires, and the channel through which questionnaires be administered 

established validity. This enabled the researcher to identify items that needed to be 

included and those that needed adjustment or replacement. Hence, accurate and 

adequate information of the variables, methods, and objectives under this study was 

collected. 

 3.4.2 Reliability 

  Several efforts were taken to ensure the study's dependability. The 

Delphi questionnaires were distributed to tutors from all disciplines and institutes of 

education in Ghana. To be more definite about the diverse replies offered by the 

experts, the Delphi questionnaires were published on the same problem three times in a 

row. The data obtained as well as the techniques utilized to acquire the data were 

compared and contrasted. Furthermore, the researcher took into account the remarks of 

professionals, peer reviews, and supervisors, as well as the surveys that were made 

available. They aided in identifying gaps in data gathering techniques. Their criticisms 

aided in the modification of the devices to assure dependability. The input from 

participants was also utilized to add missing elements and reduce ambiguity from the 

instruments. 

 

3.5  Administration Procedure 

 Schmidt's approach for "ranking-type" Delphi investigations was used to 

administer the surveys. It consisted of three general steps: 1) brainstorming for key 

aspects; 2) limiting the initial list down to the most important ones; and 3) ranking the 

list of critical factors. 

 3.5.1 General questionnaire design issues 

   For the majority of the design concerns, the researcher adhered to the 

principles proposed by Delbecq et al. and Dillman. First, because Delphi research, with 

its several phases and iterations, requires significantly more time from respondents than 
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a regular survey, one of the goals was to guarantee that no one item took more than 30 

minutes to complete. Second, investigate the administration technique of using e-mail 

and Web versions of the survey at the same time. The surveys were meticulously 

developed by the researcher to guarantee that the three formats were equal as described 

in Schmidt et al., which details the procedure of delivering the Delphi study. 

 

3.6  Data Analysis Techniques  

The process of examining and logically appraising data in order to study each 

component of the data acquired using research equipment is known as data analysis. 

After the third round, responses from the team of experts were compared and the 

instruments were reviewed for completeness and errors, and the questionnaires were 

then organized, coded, and fed into the computer for analysis using the Statistical 

Package for Social Science (SPSS). Descriptive statistics were used to analyze 

quantitative data by filling in frequencies and percentages depicted in tables, charts, and 

graphs. 

 The level of unanimity to be used was also taken into account. The Delphi 

does not have a widely agreed-upon proportion since the level employed is determined 

by the sample size, the purpose of the study, and the available resources. McKenna 

(1994), building on the work of Loughlin and Moore (1979), says that consensus should 

be defined as 51 percent agreement among respondents, Sumsion (1998) supports 70 

percent, while Green, et al. (1999) chose 80 percent. For that matter, percentages were 

utilized to assess the consistency of respondents' replies in round one and two. In the 

initial round of answers, McKenna (1994), building on the work of Loughlin and Moore 

(1979), 51 percent agreement among respondents or higher were deemed desirable. As 

advised by Green et al., replies with an accuracy of 80% or above were considered in 

the second round of responses as consensus. The replies from round three, on the other 

hand, were represented by mean and standard deviation. 
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3.7  Ethical Considerations 

 There was no harm to any of the participants in this study. The administrators 

and college tutors who took part in the Delphi questions completed online consent 

forms and agreed that their responses would be properly analyzed and utilized in this 

research. The researcher, on the other hand, went into great detail about the study. 

Throughout the study, the names of the administrators and college tutors/respondents 

were kept private. The names of those who took part in answering the Delphi questions 

were Respondent A, Respondent B, Respondent C, Respondent D, Respondent E in that 

other to the last respondent. Furthermore, no component of the questionnaire allowed 

respondents to disclose their names or any other information that might be used to 

verify their identification. 

 

3.8  Steps in Creating an E-book 

 Step #1: write your e-book content,  

 Step #2: organize your content,  

 Step #3: use your style guide,  

 Step #4: choose images and create Visuals,  

 Step #5: design Your e-book,  

 Step #6: publish and share the e-book. 

 



CHAPTER 4 

RESEARCH  RESULT 

 

 This chapter deals with the discussion of the data collected from the field. The 

chapter is presented in three sections. The first section deals with the responses for the 

first round of the Delphi respondents. The second section focused on the results from 

the second round of the Delphi data and the third section dealt with results from the 

experts based on the feedback from the electronic media created by the researcher. 

 4.1 Results from the First Round of the Delphi Data 

 4.2 Results from the Second Round of the Delphi Data 

 4.3 Results from the Final Round of the Delphi Research 

 

4.1  Results from the First Round of the Delphi Data  

 Contained in this section is the biodata for the research and the initial opinions 

of a panel of experts about the use of electronic media for teaching and learning in the 

21
st
 century. 

 Research question one: What are the suitable types of electronic media used 

for teaching and learning in the Colleges of Education in Ghana? 

  

Table 4.1  Number of colleges used for the data collection 

Name of college Number of representations 

Ola college of education 4 

Accra College of education 2 

St. Ambrose college of education  1 

St. Francis college of education 2 

Gbewaa college of education  1 

Methodist college of education 2 

SDA college of education 1 

St. Monica college of education 2 

Jasikan college of education 1 

Berekum college of education 1 

Total 17 
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 Table 4.1 shows the number of colleges the experts used for this research were 

taken from. This indicated that the number of Tutors and administrators used in this 

research were obtained from 10 colleges of education in Ghana. It is through these 

experts that all the data for all three rounds of the research were derived. 

 

Figure 4.1 Representation of Tutors and administrators in Colleges of Education Ghana 

 Figure 4.1 indicates that all the panel of experts were from the public colleges 

of education in Ghana. This research focused on using the colleges of educations in 

Ghana, and all panelists chosen for this research were all tutors and administrators from 

the public colleges of education in Ghana. 

 

Figure 4.2  Status of Respondents 

 Figure 4.2 shows that 10 of the experts representing 59% used for the research 

were tutors from the colleges of education in Ghana while 7 of them representing 41% 

were administrators from the colleges of education in Ghana. 

Experts , 100% 

Tutors and Administrator in colleges of education Ghana 

Experts

Ttutors 

59% 

Administrators 

41% 

Tutors and Administrators 

Ttutors Administrators
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Table 4.2  The meaning of electronic media 

Number of 

respondents 
Response Percentage (%) 

3 Assessing information through electronic 

means 

17.6% 

5 It’s a tool and means of communication 

through airwaves 

29.5% 

9 It is a vehicle through which information is 

shared or received 

52.9 (%) 

Total = 17  100% 

 

 Table 4.2 explains the general idea about respondents’ idea about what 

electronic media means. 3 of the participants representing 17.6% defined electronic 

media as Assessing information through electronic means. 5 experts representing 29.5% 

defined electronic media as, as a tool and means of communication through airwaves. 

And 9 experts representing 52.9% defined electronic media, as a vehicle through which 

information is shared or received. According to McKenna (1994), building on the work 

of Loughlin and Moore (1979) says that consensus should be defined as 51 percent 

agreement among respondents. For the benefit of this research electronic media was 

defined as, “A vehicle through which information is shared or received” as 

recommended by the panel of experts. 

 

Figure 4.3 The use of electronic media in the teaching and learning process in the  

 college of education in Ghana 

Experts , 100% 

Relevance of electronic media 

Experts
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 According to Figure 4.3, all 17 experts agreed that the use of electronic media 

for teaching and learning in the twenty-first century is highly significant and should be 

employed in Ghanaian educational institutions. According to Kitaboo (2018) electronic 

media raises people's awareness of global issues. Greater chances are acquired by 

having all the media in one location; this is a benefit of media. All experts agreed that 

electronic media may significantly increase academic achievement. 

 

Table 4.3  The importance of the use of electronic media in the teaching and learning  

 process in the colleges of education in Ghana 

Number of experts Responses Percentages (%) 

6 Because it supplements the face-to-

face teaching and learning 

35.3% 

8 It helps students to grasp teaching 

and learning easier. 

47.1% 

3 It makes research by teachers easy 

for delivery of lessons. 

17.6% 

Total=17  100% 

  

 Table 4.3 indicates that all the experts agreed that, the use of electronic media 

is very important for teaching and learning in the colleges of educations in Ghana, they 

however justified how important it is to them from different perspectives. It must be 

reiterated that all experts indicated that, it is very important to use electronic media in 

the colleges of educations in Ghana given 100% consensus by experts.  
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Figure 4.4 Type(s) of electronic media do experts find its user friendly for teaching  

 and learning 

 Figure 4.4 shows that 29% find the usage of computers for teaching and 

learning more friendly than any other electronic device. 12% stated that they find the 

usage of television for teaching more user-friendly. And 59% indicated that the use of 

mobile phones for teaching and learning is more friendly than any other electronic 

device. Going by McKenna (1994), building on the work of Loughlin and Moore 

(1979), which says that consensus should be defined as 51 percent agreement among 

respondents, it is therefore imperative to state that, respondents find the use of mobile 

phones for accessing electronic contents for educational purposeful than any other 

electronic device. 

computers 

29% 

Phones 

59% 

Television 

12% 

Types of electronic media 

computers Phones Television
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Figure 4.5 Type of electronic media recommended by experts to be used for teaching  

 and learning in the colleges of education in Ghana 

 Figure 4.5 shows that 5 experts recommended the usage of computers to 

access electronic content for teaching and learning, again, 2 experts recommended the 

usage of television for teaching and learning while 10 experts recommended the use of 

mobile phones for electronic content. This indicates that 58.8% of experts 

recommended that, content that can easily be accessed on the mobile phone should be 

used for teaching and learning in the colleges of education in Ghana. This finding is 

supported by (Hashemi and M, Azizinezhad, 2011), who stated that mobile phones and 

their networks are easy to be used and less expensive and as such it will be more 

prudent to use mobile phones for teaching and learning. 

 

4.2  Results from the Second Round of the Delphi Data 

 This section contains the data analysis of round two of the Delphi research. 

This includes the recommendation made by a panel of experts for the researcher to 

adjust the electronic media created for teaching and learning in the colleges of education 

in Ghana. 

Computers, 5 
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Figure 4.6  The size of the text and legibility in the e-book 

 Figure 4.6 shows that 65% stated that the text in the e-book was legible 

enough to be read, meaning, the font size and the type of font selected were perfect. On 

the other hand, 35% recommended that some of the text sizes should be adjusted to get 

uniformity in the texts. Even though 65% of the experts indicated the text legibility and 

size were perfect, adjustments were made to meet the recommendations of the 35% of 

the experts to be able to get an e-book of high-quality for educational purposes. 

 
 

Figure 4.7 The appropriateness of Sizes and quality of the pictures included in  

 the e-book 

legible 

65% 

needs 

adjustment 

35% 

Size and legibility of the text 
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Perfect 

88% 

Needs 

adjustment 

12% 

Size of picture 
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 Figure 4.7 indicates that 88% of the experts stated that the picture sizes 

included in the e-book were clearer and bigger enough to be seen by learners and 

instructors for educational purposes. Again, the same percentage of experts indicated 

that the arrangements of the pictures in the e-book were good enough for educational 

purposes. However, 12% raised no concerns about the picture quality in the e-book, 

they however raised concerns about the arrangement of the pictures in the e-book. Even 

though according to Green et al., replies with an accuracy of 80% or above were 

considered in the second round of responses as consensus, the suggestions made by the 

12% of the experts were taken into consideration, and adjustments were made for the 

betterment of the e-book for teaching and learning in the 21
st
 century. 

 

Figure 4.8  The use of e-book with the student in the colleges of education in Ghana 

 Figure 4.8 shows that all experts agreed that the e-book is very convenient to 

use for teaching and learning in Ghanaian educational institutes. The goal of an E-book, 

according to Kitaboo (2018) is to simplify and improve the whole learning experience. 

Digital books enhance the learning experience by making it more interactive and 

interesting. Students may now actively engage in the learning process rather than 

passively listening to one individual who is always talking. All experts agreed with 

Kitaboo's assessment (2018). The e-book was also suggested for usage by tutors at 

Ghanaian educational establishments for teaching and learning reasons. 
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Figure 4.9  The content created in the e-book 

 Figure 4.9 shows, 88% of the experts suggested that the content created was 

inline and good for educational purposes. However, 12% of the experts even though 

agreed that, the content in the e-book is good for educational purposes, they stated 

however that, it needs to be adjusted and expanded to give details for the tutors to be 

able to create their content for online teaching and learning. Even though according to 

Green et al., replies with an accuracy of 80% or above were considered in the second 

round of responses as consensus in this research, it was however written to all experts 

and explained to them, the main objective of the content created. That’s the content only 

aimed at the creation of online media. It was noted that the concerns of the experts were 

concerning the explanation to be given to the usage of the online media taught in the e-

book. Hence called for an enlargement of the content to cover a wider range. 
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Figure 4.10  Other recommendations by experts 

 Figure 4.10 shows, 29% of the experts recommended that the background 

image should be changed for another. Even though it was admitted by experts that every 

text on the background can be seen well, experts, however, indicated that background 

colors do not blend well with most of the text on some of the pages. 18% of experts also 

recommended that the choice of text color chosen for the e-book should be considered 

on each of the pages. 53% of the experts recommended that everything in the e-book 

was good for educational purposes. Notwithstanding, the researcher considered the type 

of background chosen and made changes also in the color of text chosen for each page, 

to be able to get the idealized e-book as recommended by all the panel of experts. 

 

4.3  Results from the Final Round of the Delphi Research  

 The results of the main data have been presented in accordance with the two 

research questions. Respondents were asked to respond to twenty items on a four and 

five-point scale.  

 Research question two: How quality is the electronic media developed by the 

researcher for teaching and learning in the colleges of education in Ghana? Satisfaction 

with the use of the e-book 

Background 

picture 

29% 

Colour of Text 

18% 

others 

53% 

Recommendations 

Background picture Colour of Text others
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On the satisfaction on the use of e-books on the scale of 5, experts indicated been very 

satisfied with the used e-book for educational purposes with (mean=1.411765 and 

SD=0.618347) 

 The size of the text in the e-book 

Concerning the sizes of the text in the e-book and how legible the texts were, on the 

scale of 4, the data shows that experts indicated that the texts were very legible in the               

e-book with (mean=1.647059 and SD=0.701888) 

 How the color of the text blended with the background 

With how the color of the text blended with the background, on the Scale of 4, the data 

indicated that experts stated that the color of the text blended well with the background 

and pictures in the e-book with the (mean=1.470588 and SD=0.624264). 

 The picture quality on the e-book 

On the quality of the pictures in the e-book for teaching and learning, on the scale of 4, 

the data showed that experts indicated the pictures were quality enough to be seen and 

used for educational purposes with the (mean=1.647059 and SD=0.606339) 

 The size of pictures in the e-book 

When experts were asked on the sizes of the pictures on the e-book on how bigger they 

were for educational purposes on the scale of 4, the data indicated that, experts agreed 

that the sizes of the pictures on the e-book were bigger enough to be used for teaching 

and learning in the 21
st
 century with (mean=1.764706 and SD=0.437237). 

 Quality of background of the e-book 

On the rating of the background image of the e-book on the scale of 1-5, the data 

showed that, the background very high for educational purposes with the 

(mean=3.705882 and SD=0.469668) 

 Ease of navigation 

On the rating of the attribute of the navigation of the e-book on average, the data 

showed that the navigability of the e-book was above-average of any other sites or 

electronic media for teaching and learning<with the (mean=1.470588 and 

SD=0.514496) on the scale over 4. 
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 Accuracy of information 

On the rating of the accuracy of the information in the e-book by experts on the average, 

the data showed that, experts rated the accuracy of the information in the e-book on 

average as credible information for educational purpose with (mean=1.529412 and 

SD=0.514496) on the scale over 4. 

 Quality of content 

Experts also rated the quality of the content in the e-book on an average scale, experts 

indicated that, the content an average as good content as credible content for teaching 

and learning purposes with the (mean=1.705882 and SD=0.469668) on the scale over 4. 

 Layout/design 

When experts were asked on rating the layout and the design of the e-book on an 

average scale, experts indicated that the design and layout of the e-book created by the 

researcher were on average as any design on every site or electronic media they have 

come across with the (mean=1.588235 and SD=0.5073) on the scale over 4. 

 Meeting needs of students 

On the issue of e-books meeting the needs of students, experts were questioned whether 

or not it met the needs of students for teaching and learning purposes on average rating 

scale, experts rated the e-book on meeting the needs of average students for teaching 

and learning purposes with (mean=1.529412 and SD=0.71743) on the scale over 4. 

 The likelihood of using e-books for teaching and learning in the future 

On the likeliness of recommending the use of e-books for teaching and learning in the 

future, experts indicated that it is very likely for them to recommend the use of 

electronic media for teaching and learning in the future due to its ability to blend both 

video, picture and texts at the same time with the (mean=1.294118 and SD=0.469668) 

over the scale of 5. 

 Relevancy of the content in the e-book tutors or administrators in the college 

of education 

On the relevancy of the content on the e-book to the college tutor or administrator, the 

data showed that experts rated the content on the e-book as relevant to the tutors and 

college administrators for teaching and learning using the electronic media, with the 

(mean=1.705882 and SD=0.685994) over the scale of 5. 
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 The likelihood to use the e-book created by the researcher as a primary source 

of information to create an electronic media 

On how likely experts were going to rely on the information in the e-book created by 

the researcher as the primary documents for the creation of the online media for 

teaching and learning in the colleges of education in Ghana, with (mean=1.941176 and 

SD=0.966345) over the scale of 5, the data indicated experts are likely to use the 

information on the e-book to create their online media for teaching and learning in the 

colleges of education in Ghana. 

 How likely experts will recommend to colleague tutors the content in the                   

e-book 

On how likely experts will recommend the content in the e-book to their colleagues, the 

data showed that it is very likely for experts to recommend the content in e-book for 

teaching and learning in the colleges of education in Ghana, with the (mean=1.647059 

and SD=0.492592) over the scale of 5. 

 How likely e-book will be recommended to colleague tutors in future 

The data indicated that experts that they will recommend the use of e-book to their 

colleague tutors for teaching and learning purposes in the future in the colleges of 

education in Ghana, by stating that, it is very likely to be recommended with 

(mean=1.647059 and SD=0.492592) over the scale of 5. 

 How likely experts recommend e-books to their students for teaching and 

learning purposes 

The data shows that experts will highly recommend the use of e-books to their students 

for teaching and learning purposes in their various classrooms in the future. Rating on 

how likely it will be for experts to recommend, experts indicated it’s very likely for 

them to recommend it to their students with (mean=1.411765 and SD=0.618347) over 

the scale of 5). 

 How comfortable the experts were in using the e-book created by the 

researcher for educational purpose 

On how comfortable experts were with the use of the e-book for teaching and learning, 

the data showed that experts were comfortable with the use of e-books for teaching and 
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learning purposes in the colleges of education in Ghana with the (mean=2.058824 and 

SD= 0.658653) over the scale of 5. 

 Comparing the e-book created by the researcher to other electronic media for 

teaching and learning 

Comparing the e-book created by the researcher to other electronic media used for 

teaching and learning, experts rated the e-book as an above-average of any electronic 

media used for teaching and learning purposes with (mean=3.705882 and 

SD=0.771744) over the scale of 5. 

 Recommending the use of e-book for teaching and learning in the colleges of 

education in Ghana. 

On the issue of recommending the use of e-book for teaching and learning in the 

colleges of education in Ghana in the future, experts agreed with the researcher that, the 

e-book should be the most suitable electronic media used for teaching and learning 

purposes in the Colleges of educations in Ghana with (mean=4.294118 and 

SD=0.587868) over the scale of 5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER 5 

SUMMARY DISCUSSION AND RECOMMENDATION 

 

 The preceding chapter offered the analysis and discussions of the findings. 

This chapter presents the important results summary, conclusions, and recommendations,     

as well as ideas for further study. 

 

5.1  Summary of the Research Process 

 The analysis discovered several important concerns. These were found with 

regards to the use of electronic media for teaching and learning in the 21
st
-century case 

in the colleges of education in Ghana. The main purpose of the study was to find out:  

 5.1.1 To find out suitable types of electronic media used for teaching and 

learning in the colleges of education in Ghana. 

 5.1.2 To develop a suitable electronic media prototype to be used in the 

colleges of education in Ghana. 

 5.1.3 To find out how quality the electronic media developed is for teaching 

and learning in the colleges of education in Ghana. 

 The study adopted the Delphi technique. The main instruments used in the 

study were both close-ended and open-ended questionnaires. In selecting the research 

respondents, purposive sampling technique since the research demands experts in the 

phenomenon under investigation.  After the third round, responses from the team of 

experts were compared and the instruments were reviewed for completeness and errors, 

and the questionnaires were then organized, coded, and fed into the computer for 

analysis using the Statistical Package for Social Science (SPSS). Descriptive statistics 

were used to analyze quantitative data by filling in frequencies and percentages depicted 

in tables, charts, and graphs. 
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5.2  Summary of the Research Findings 

 The study found out with regards to what types of electronic media are 

appropriate to be used for teaching and learning in the colleges of education in Ghana. 

The study concerned itself with the three rounds of questions. The first round sought to 

find out the general overview of the experts on electronic media and its usage for 

teaching and learning in the 21
st
 century. After analyzing the responses of the first round 

from the team of experts, electronic media was created and was sent to the team of 

experts for observation and to offer recommendations in the round two questions for the 

betterment of the media for teaching and learning in the colleges of educations in 

Ghana. 

 Experts made various recommendations and suggestions about the media 

created. Various aspects such as the text, background accessibility, and relevancy of the 

content to teaching and learning in the colleges of education in Ghana were the areas 

experts made recommendations. The researcher, therefore, improved upon the media 

created after analyzing the round two data from the experts. The electronic media was 

finally sent to the experts and quality assessment questionnaires were sent to them, to 

assess the quality of its usage for teaching and learning in the colleges of education in 

Ghana. Seventeen experts from 10 colleges of education in Ghana were used for the 

research. The experts consisted of 7 administrators and 10 tutors from public colleges of 

education in Ghana. All 17 experts took part in all three rounds of the data collection. 

 The results from the data collected from the experts indicated that there is a 

need for the use of electronic media for teaching and learning in the 21
st
 century. Again, 

the data indicated that the use of online media for teaching and learning is much needed 

for teaching and learning purposes in the colleges of education in Ghana in the 21
st
 

century. This is in line as stated by Kitaboo (2018), Electronic media makes people 

aware of worldwide things. Greater opportunities gained through this media sitting at 

one place is an advantage of media. All experts admitted that electronic media can 

improve academic performance tremendously. 

 The data also indicated that all the experts have various electronic devices to 

access electronic content. The data, however, showed that experts feel more comfortable 

with the use of a mobile phone to access electronic content. This recommendation by 
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the experts is in line with (Hashemi and M., Azizinezhad, 2011) who indicated that 

mobile phones and their networks are easy to be used and less expensive and as such it 

will be more prudent to use mobile phones for teaching and learning. 

 The quality of the media created by the researcher was also assessed by the 

experts. The data indicated that the media was quality enough for teaching and learning 

in the 21
st
 century. All the experts indicated that the content will go a long way to help 

the tutors to be able to create their online media for teaching and learning in the colleges 

of education in Ghana. 

 Again, the data indicated that the media created by the researcher will highly 

be recommended to other tutors for teaching and learning. 

 Moreover, the data also showed that experts will recommend e-books to their 

students for teaching and learning purposes. This according to the experts will help in 

teaching and learning in Ghana in the 21
st
 century. 

 Finally, the data showed that, on the issue of recommending the use of e-books 

for teaching and learning in the colleges of education in Ghana in the future, experts 

agreed with the researcher that, the e-book should be the most suitable electronic media 

used for teaching and learning purposes in the Colleges of educations in Ghana with 

(mean=4.294118 and SD=0.587868) over the scale of 5. 

 

5.3  Conclusions  

 Based on the research findings it can be concluded that:  

 5.3.1 The use of electronic media for teaching and learning is very important 

in the 21
st
 century and all levels of the educational ladder should be encouraged to use it.  

 5.3.2 Tutors in the colleges of education should create electronic contents 

that mobile phones can be used to access to enable all students to have access. 

 5.4.3 Most tutors and administrators in the colleges of education in Ghana 

have difficulty in creating and using online electronic media for teaching and learning. 

 5.3.4 E-book is a very convenient electronic media for teaching and learning 

in the colleges of education Ghana since it allows to blend of pictures, videos, and text 

at the same time, therefore tutors should be encouraged to use them for teaching and 

learning. 
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 The e-book was chosen based on expert’s recommendation and the 

researcher’s thirst to search for an electronic media that could contain video, text and 

picture at the same time. 

 

5.4  Recommendations 

 Based on the findings of the study, the following recommendations have been 

made for policy and practice: 

 5.4.1 In-service training should be organized for the tutors and administrators 

in the colleges of education in Ghana on how to create and use online electronic media 

for teaching and learning. 

 5.4.2 A course should be mounted in the colleges of education in Ghana, to 

teach teacher trainees how to use the various electronic media for teaching and learning 

at the basic level since the world is moving from analog to digital. 

 5.4.3 The ministry of education and NGOs should sponsor the use of 

electronic media for teaching and learning in Africa and the colleges of education in 

Ghana since it is capital intensive and leaving it in the hands of school administrators 

will make it unproductive. 

 

5.5  Areas for Further Research 

 The researcher suggests that; 

 5.5.1 The study was conducted in colleges of education in Ghana, a similar 

study should be done in other countries to establish the need to use electronic media for 

educational purposes.  

 5.5.2 A study can be conducted on methods of improvising electronic media 

and models in schools  

 5.5.3 A study on the integration of ICT and e-learning to complement human 

resources in Ghana. 
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RAJAMANGALA UNIVERSITY OF TECHNOLOGY THANYABURI - RMUTT 

DEPARTMENT OF EDUCATIONAL TECHNOLOGY AND COMMUNICATIONS 

FACULTY OF TECHNICAL EDUCATION RAJAMANGALA UNIVERSITY OF 

TECHNOLOGY 

CONSENT FORM FOR THE DELPHI QUESTIONNAIRE 

Dear sir/ Madam, 

Thank you for consenting to participate in a survey for this study. Your participation 

will be kept strictly secret, and you will stay entirely anonymous throughout the 

process. The information acquired in this survey will not be made public and will only 

be used for research purposes. The M.ED research intends to analyze the necessity for 

the use of electronic media for teaching and learning in the twenty-first century: a case 

study in Ghanaian colleges of education. The survey below is the first step of a Delphi 

questionnaire. This is intended to elicit your viewpoint on this critical topic. The Delphi 

process involves questioning you on three separate occasions: 

 Round 1: Some general open-ended questions will be submitted to you requiring 

your response. These are below for you to reply to now. 

At a later date, 

 Round 2: Your answers (and those from the other panelists) from round 1 will 

be summarized and formulated into a series of more specific questions that you will be 

asked to respond to. 

 Round 3: Round 2’s questions will be submitted to you again but this time you 

will also be able to see the average reply of the other panelists and you will then be 

asked if you would like to adjust your answer from the second round or not. 

Be assured that, the identity of all panelists will remain confidential at all times. 

Signed 

Frank Ofori 
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Appendix II: Questionnaires for the three rounds. 

 

 

 

RAJAMANGALA UNIVERSITY OF TECHNOLOGY THANYABURI - RMUTT 

DEPARTMENT OF EDUCATIONAL TECHNOLOGY AND COMMUNICATIONS 

FACULTY OF TECHNICAL EDUCATION RAJAMANGALA UNIVERSITY OF 

TECHNOLOGY 

 

This M.Ed. Research is on the use of electronic media for teaching and learning in the 

21st century: A case study of the colleges of education in Ghana. 

QUESTIONNAIRE FOR THE ROUND ONE 

Name of College of Education………………………..…………………………………. 

Status of College…………………………………………………………………………. 

Status of Respondents……………………………………………………………………. 

1.  What is electronic media?............................................................................................. 

2. What is the most available electronic media in your institution and how often are they 

utilized?.............................................................................................................................. 

3. What electronic media will you recommend to be used for teaching and learning in 

the colleges of education in Ghana? ................................................................................. 

4. What type(s) of electronic media will you want your institution to have that is not 

currently available?........................................................................................................... 

5. What will be your best three (3) electronic media that you will want to be developed 

well for teaching and learning in Ghana in the future and why…………………………. 

6. What do you say about instruction with electronic media and instructions without 

electronic media?............................................................................................................... 
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THE SECOND ROUND OF A DELPHI RESEARCH 

 

Introduction 

Your responses will help the researcher to be able to create a more suitable e-book for 

teaching and learning in the colleges of education in Ghana. Do not feel limited in your 

style of response  

1) Please make suggestions (s) about the Size of the text included in the e-book, legible 

enough to be read?............................................................................................................. 

2) Please make suggestions about the Sizes of the pictures included in the e-book, 

clearer to see?.................................................................................................................... 

3) How do you find the use of e-books with a student? Any recommendation on the 

usage of e-books?.............................................................................................................. 

4) What is your view on the content created in the E-book? Any recommendation on the 

content created?................................................................................................................. 

5) Kindly state any suggestions for better adjustment?....................................................  
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THE FINAL ROUND OF A DELPHI RESEARCH:  

QUALITY ASSESSMENT SURVEY. 

 

Hello: 

This is the last round of the Delphi research.  

Your participation in this study is completely voluntary. There are no foreseeable risks 

associated with this study. The researcher needs to learn from your opinions on the use 

of electronic media. 

Your responses will be strictly confidential and data from this research will be reported 

only in the aggregate. Your information will be coded and will remain confidential. If 

you have questions at any time about the survey or the procedures, you may contact the 

researcher on [+233205853256] 

Thank you for your time and support throughout this research. 

1) How satisfied are you with the use of E-book? 

 Very satisfied 

 Satisfied 

 Neutral 

 Somewhat dissatisfied 

 Very dissatisfied 

2) How do you find the size of the text in the e-book? 

 Very legible 

 Legible 

 Fairly legible 

 Not legible 

3) How does the colour of the text blend with the background? 

 Very well 

 Well 

 Somewhat well 

 Not well 
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4) Are the pictures on the e-book quality enough to be seen? 

 High quality 

 Normal quality 

Fairly quality 

 Not quality enough 

5) The size of pictures in the e-book is bigger enough to be seen. 

 Strongly Agree 

 Agree 

 Disagree 

 Strongly Disagree 

6) How do you rate the background image quality of the e-book? 

 1  2 3 4 5 

Please rate the following attributes of the E-book 

Above average  Average      Below average  Well below average 

7) Ease of navigation          

8) Accuracy of information 

9) Quality of content 

10) Layout/design 

11) Meeting needs of students 

12) How likely are you going to use e-books for teaching and learning in the future? 

 Very likely 

 Somewhat likely 

 Neutral 

 Somewhat unlikely 

 Very unlikely 

13) How relevant is the content in the e-book to you as a tutor or administrator in the 

college of education? 

 Very relevant 

 Relevant 

 somehow relevant 

 Not relevant 
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14) How likely are you to use this e-book as your primary source for information to 

create the content in the e-book? 

 Very likely 

 Likely 

 Neutral 

 Unlikely 

 Very unlikely 

15) How likely are you to recommend to colleague tutors the content in the e-book? 

 Very likely 

 Likely 

 Neutral 

 Unlikely 

 Very unlikely 

16) How likely are you to recommend e-books to colleague tutors in future? 

 Very likely 

 Likely 

 Neutral 

 Unlikely 

 Very unlikely 

17) How likely are you to recommend e-books to your students for teaching and 

learning purposes? 

 Very likely 

 Likely 

 Neutral 

 Unlikely 

 Very unlikely 
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18) Based on this e-book, how comfortable are you to use it for educational purposes? 

 Very comfortable 

 Comfortable 

 Neutral 

 Uncomfortable 

 Very uncomfortable 

19) How do you compare the e-book to other electronic media for teaching and 

learning? 

 Well Below Average 

 Below Average 

 Average 

 Above Average 

 Well Above Average 

20) I will recommend the use of e-books for teaching and learning in the colleges of 

education in Ghana. 

 Strongly disagree 

 Disagree 

 Neutral 

 Agree 

 Strongly agree 

 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

PICTURES AND THE LINK OF THE E-BOOK 

https://my.vsme.co/view/1j9jkodp-how-to-create-and-online-media-forteaching-and-

learning-e-book 
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https://my.vsme.co/view/1j9jkodp-how-to-create-and-online-media-forteaching-and-learning-e-book
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