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Abstract 

In recent years, there has been growing interest in the integration of information 

and communication technology (ICT) in the education systems of countries 

across the globe. Such interest has often been premised on the assumption that 

ICT has great potential for improving the quality of education, yet it has 

contributed immensely to challenges teachers face in our society. ICT has 

brought rapid developments and advancements in the education space. As a 

result, knowledge is expanding rapidly and modern technologies used in the 

classroom are demanding that teachers possess certain skills and competencies 

in order to succeed in the increasingly competitive space. ICT training is 

assumed to be the source to develop these core sets of skills and competencies. 

A plethora of studies have been conducted to understand the effects of ICT in 

education; however, there have been limited studies that focused on 

understanding how teachers as participants in ICT training learn. This leaves a 

void in understanding how teachers learn during ICT training; what the best 

instructional strategies are that can be replicated into other training sessions; 

and which model results in the effective imparting of ICT pedagogical skills that 

promote creativity and learner achievement in the classroom. These limitations 

and uncertainties point to the need for a rigorous and multifaceted approach to 

understand instructional strategies to teach teachers ICT pedagogical skills. This 

study reports on the mediation in ICT training that is supposed to leverage 

effective ICT pedagogical integration in the classroom. 

This is a qualitative study that deployed ICT training observations, semi-

structured interviews and classroom observations to understand the mediation 

that takes place during ICT training and subsequently in the classroom. The 

participants were three ICT trainers from three different training centres and 

four further education and training commerce teachers. The study used a 

multiple case study design with three case studies where each trainer is treated 

as a case. The findings of the study indicate that mediation that takes place in 
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ICT training is mostly provided by teachers and there is a huge difference 

between the skills learned during ICT training and what teachers are doing in 

class. The study concludes that ICT training does not help give teachers the 

needed ICT pedagogical skills but expose them to basic computer skills. Thus, 

after ICT training teachers have to improvise to integrate ICT into teaching and 

learning. 

Key words: ICT integration, mediation, ICT pedagogical skills, professional 

development, curriculum content, context, modelling, mediated learning 

experience 
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Chapter 1: 

Introduction 

This chapter introduces the study, which is titled Mediation in ICT Teacher 

Development: Towards Effective ICT Pedagogical Integration in the Classroom, and 

systematically provides an outline of the entire study and the steps taken to elicit 

this research. In this regard, the chapter unpacks the background to the study 

by seeking some understanding of mediation in information and communication 

technology (ICT) training that develop ICT pedagogical skills and enhance the 

teaching thereof in the classroom. The problem and rationale for undertaking 

this research are presented. The chapter also elaborates on the aims, objectives 

and research questions directly generated from the phenomenon under study. 

Background 

The permeation of ICT in the education system has required educators and 

managers to rethink the curriculum, policies and pedagogies. This new 

phenomenon in education has also placed the focus on teachers’ ICT pedagogical 

skills: Are they are ready to integrate ICT or not? If they are, it is a question of 

how effective their ICT pedagogical skills are. In an attempt to address these 

questions, both international and local governments have intervened by 

investing in infrastructure and ICT teacher training to equip teachers with 

relevant ICT pedagogical skills. Buabeng-Andoh (2012) noted that between 2008 

and 2009, the UK invested €2.5 billion in ICT in education and the USA spent 

$4.7 million for both schools and higher education; New Zealand invests $410 

million every year. All these investments encompass ICT teacher training. 

There are also investments on the African continent, though the figures cannot 

be traced in African countries other than South Africa, where numerous 

initiatives to ensure that schools keep pace with technology development in 

education have been started. Gauteng Online, the Khanya project in the Western 

Cape and The Intel Teach programme were all initiatives aimed at helping 
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teachers be more effective through ICT professional development. The focus of 

these were on how to integrate technology into the lessons and promote problem 

solving, critical thinking and collaboration skills among their students. Gauteng 

province is believed to have invested about R3 billion rand in ICT projects 

(Rasool, 2011), which is also the highest amount invested on the African 

continent. These investments were geared towards providing access to ICT 

(software and hardware) and to help to integrate it into teaching and learning. 

Problem Statement 

According to the PanAfrican Research Agenda (2008–2011), teachers in most 

public schools in South Africa are not effectively integrating ICT into teaching 

and learning, despite the gigantic investments made to improve ICT in the 

classroom. The input in ICT in education does not match the quality of ICT 

pedagogical integration in the classroom. This is noted in the research by 

Pearson and Somekh (2006) and PanAfrican (2009), who reported that lower 

levels of usage and minimal pedagogical change in the classroom still persist, 

regardless of the ostensibly high level of investment in access to ICT and ICT 

teacher training. 

There are few studies that focus on ICT training that provide a meaningful 

understanding of the mediated learning that takes place during this training and 

how this influences ICT integration into the classroom. The construct of 

mediation is used in this study to better understand teachers’ cognitive 

development in ICT training as well as develop a possible teaching method that 

promote meaningful learning. Mediation in this context happens when the ICT 

trainer mediates between ICT content and the trainee teachers. Unwin (2009) 

argued that, out of the numerous ICT trainings provided to teachers worldwide, 

due to a lack of research our understanding is limited about what this training 

entails, what teachers learn from it, and its influence on effective ICT pedagogical 

integration. This perspective indicates that there is a missing piece in the ICT 

integration puzzle. 
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It is pertinent to note that the criteria by which ICT integration is measured are 

insufficient; so we cannot establish the adequate use of ICT in teaching and 

learning, either in terms of evaluation of what is or of what should be the case. 

The studies that have investigated ICT training, such as those by Du Plessis and 

Webb (2012) and Nkula and Krauss (2014), have been limited to teachers’ 

perceptions about the ICT training they have attended. According to Lawless and 

Pellegrino (2007), ICT professional development has typically been judged by 

measuring participants’ satisfaction, their experiences and their assessment 

thereof. Congruent to this view, Guskey and Spark (1991) argued that the 

effectiveness of professional development is usually limited to self-reported 

changes in knowledge, beliefs and behaviour. Hence, teachers’ perceptions about 

ICT training receives the most documentation in research findings. Less 

attention has been paid to investigating the influence of ICT training (content, 

context and pacing); the mediation that is taking place during ICT training; and 

how it influences ICT pedagogical integration in the classroom. 

The notion of mediation is used in many studies, such as those by Donato and 

McCormick (1994) and Lantolf (2000), which investigated the learning of 

languages. However, the mediated learning in ICT training is yet to be 

established in the literature and this study seeks to fill this gap. According to 

Pachler and Pelletier (2010), proper evaluation of ICT training can be achieved 

by having a clear understanding of how learning happens during this training. 

This means having knowledge of what is happening when teachers are learning. 

A more elaborate evaluation of ICT training is crucial if we are to grow our 

knowledge about its influence on ICT pedagogical integration to transform our 

practices in the classroom. Guskey (2003, p. 46) maintained that “professional 

development should be a purposeful endeavor”, and further explained that this 

can be achieved by investigating to determine whether it serves its purpose. This 

means that ICT training ought to be investigated to gauge its importance and 

effectiveness in the capacitation of teachers. 
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Rationale of the Study 

It is noted in the problem statement that current studies on ICT training focus 

mainly on perceptions and experiences about ICT training provided for teachers. 

These studies seem to ignore investigations into teaching and learning that take 

place during ICT training. Guskey (2003) explained that these types of studies 

do not provide much insight about whether the training is effective or not, or 

whether it serves the primary purpose of developing teachers. The absence of 

empirical research informing the teaching and learning that occurs during ICT 

training and the way in which it influences ICT pedagogical integration has given 

rise to the knowledge gap. This motivated this study to investigate and address 

the question: How does mediation in ICT training influence effective ICT 

pedagogical integration in the classroom? The importance of investigating ICT 

teacher training is noted by Bliss and Bliss (2003), who stated that training must 

be assessed in order to document its value for the school as well as to evaluate 

its impact on improving instructional practices and learner achievement. 

Therefore, there is a pressing need for this study to investigate ICT teacher 

training to determine its appropriateness in providing the effective ICT 

pedagogical skills required by teachers to relay effective ICT pedagogical 

integration in the classroom. 

Aims of the Study 

This study examined mediated learning in ICT training for teachers and how it 

influences ICT pedagogical integration in the classroom. It also sought to 

determine whether there is coherence between what teachers are learning in ICT 

training and how they integrate it into teaching and learning. In view of this, the 

study analysed the way in which ICT content is mediated in training to develop 

teachers’ ICT pedagogical integration. In relation to the above, the study designed 

a distinct model that explicitly establishes the relationship between ICT training 

and the subsequent use thereof in the classroom, which will ensure effective 
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training and ICT integration into the classroom that is based on sociocultural 

theory. 

The Importance of the Study 

This study is important, because it has the potential to provide significant insight 

into mediated learning in ICT training and the way in which it influences effective 

ICT pedagogical integration in the classroom. Moreover, this study bridges the 

knowledge gap by contributing to the existing literature about ICT professional 

development in South Africa and elsewhere. This study also developed a model 

that shows the relationship between ICT training and ICT integration in the 

classroom based on cultural-historical psychology. This is an important 

contribution of this study as the findings could inform educational reform at 

policy design and implementation level, thereby facilitating effective ICT 

pedagogical integration training. 

Research Question 

How does mediation in ICT training influence effective ICT pedagogical 

integration in the classroom? 

Research Sub-questions 

1. What mediational role does the ICT trainer play in the development of 

teachers’ ICT pedagogical skills? 

2. How do teachers appropriate the ICT pedagogical skills that aid their 

instructional practice in the classroom? 

3. What is the relationship between ICT pedagogical skills learned during ICT 

training and the subsequent use of ICT in the classroom? 

Structure of the Study 

This section provides an overview of the entire study by delineating the core 

elements of each chapter. The study contains seven chapters. 
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1.1.1 Chapter 1: Introduction 

Chapter 1 provides the introduction for the entire study. This chapter develops 

the significance of the study by describing how this study is unique or different 

from other studies and how it addresses something that is not already known or 

has not been studied before. It presents the background to and rationale for the 

study as well as focus on the aims, objectives and research questions, with 

emphasis on mediation in ICT training. Chapter 1 introduces the problem 

statement for this study and identifies the local and international knowledge gap 

and uses it to locate the study in the bigger debate on local and international 

issues on ICT training that promote effective ICT integration in the classroom. 

1.1.2 Chapter 2: Theoretical framework and literature review 

This chapter presents the theoretical framework for the study that was used as 

a lens to zoom into (1) the research problem statement and (2) the rationale for 

investigating mediation in ICT training. It is also connected to and compatible 

with the research design and methodology chosen for this study. The purpose is 

to demonstrate that the mediation in ICT training properties and relationships 

proposed in this study are not based on the personal instincts or guesses but on 

facts obtained from proponents of mediation in teaching and learning. 

Furthermore, the chapter provides a literature review of both local and 

international work on each of the following main concepts: ICT pedagogical 

integration, ICT training, modelling, and ICT teacher development. The study 

engages with various perspectives on ICT training that influence the thinking 

about mediation that promotes meaning making. Thus, Vygotsky’s cultural-

historical psychology and sociocultural theory for socially mediated knowledge 

construction were incorporated. The reviewed literature describes how this study 

is related to prior studies and highlights existing gaps in mediation in ICT 

training. 
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1.1.3 Chapter 3: Analytical framework 

This chapter presents the analytical framework for the study. In order to conduct 

a good analysis of mediation in ICT training and go through all the steps in the 

analysis spectrum, the study used an analytical framework that was designed to 

structure my thinking and to ensure logical thought about mediation in ICT 

training in a systematic manner. The study used qualitative research to answer 

a theoretical research question; that is, it used substantive theories on social 

reality to point out something that is not known. In order to answer the 

theoretical questions using qualitative empirical data, an analytical framework 

was incorporated with the important aim of guiding and facilitating meaning 

making and the understanding of ICT mediation in ICT training. The analytical 

framework focused on the study’s research questions and systematic, 

comprehensive, transparent and reduced biases that could have swayed the 

study’s interpretation. Therefore, an analytical framework was used to link the 

theoretical question to the empirical analysis by summarising what is 

theoretically known about mediation in ICT training as an empirical phenomena. 

The chapter ends with mediation properties, actions, conditions of action and 

effects, as well as assumptions about their relationships. 

1.1.4 Chapter 4: Research design and methodology 

Chapter 4 describes the path along which the study was conducted. It describes 

and explains the research methodology, starting with the research design, which 

is a qualitative approach and an interpretivist paradigm that underpins the 

concepts of mediation in ICT training. The study draws from hermeneutic 

research because it emphasises the subjectivity of interpretations in the research 

of meanings of mediation in ICT training. It includes the research methodology 

of the study from the research strategy to the study’s findings. Moreover, it 

provides a detailed description of the data collection process that followed and 

that can allow the replication of the study by another researcher. It includes all 

sources of data and methods used, including semi-structured interviews and 
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structured observations and data sampling. The study employed a multiple case 

design approach, which ensured validity and reliability because each case was 

viewed as an experiment and the presumption was that the greater the number 

of case studies that show replication the greater the rigour with which the theory 

would have been established. The ethical considerations that were envisaged are 

also discussed in detail, together with the steps taken to ensure that the research 

were conducted within an ethic of respect to those who participated. The chapter 

presents how the collected data was sufficient in breadth and depth to answer 

the research questions. Finally, this chapter shows how the research findings 

were analysed and interpreted to satisfy aims of this study. 

1.1.5 Chapter 5: Data analysis, interpretation and presentation of 

findings 

This chapter explains the data analysis procedures followed, presents the main 

categories and themes that emerged from the data, and offers a discursive 

analysis and interpretation of the findings. The study used the theoretical 

framework in Chapter 2 and the analytical framework in Chapter 3 as lenses to 

zoom in on the collected data. It presents an analysis and interpretation of the 

data using the three methods of data generation. The data was divided into three 

themes (mediation of ICT pedagogical skills in ICT training; appropriation of ICT 

pedagogical skills in the classroom; and teachers’ understanding of ICT pedagogy 

integration in relation to ICT training provided) with categories articulating 

patterns and trends that emerged in the data. Each theme begins with an 

introduction of what the theme represents and how it has been informed by the 

literature. It proceeds to present the direct quotations and iterations of the 

participants in response to each category conditioning the theme. Following this, 

the category provides analysis and interpretation as well as making inferences 

between findings and the literature cited. Once each category has been explored, 

a final analysis and interpretation is presented at the end of the theme. The data 
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was analysed to bring order, structure and meaning to the collected evidence 

from ICT training through observation and interviews. 

All themes generated were used to answer the research sub-questions. Theme 1 

(mediation of ICT pedagogical skill in ICT training) answers the first research 

question (What mediational role does the ICT trainer have in the development of 

teachers’ ICT pedagogical skills?). Theme 2 (appropriation of ICT pedagogical 

skills in the classroom) responds to the second research question (How do 

teachers appropriate the ICT pedagogical skills that aid their instructional 

practice in the classroom?). Lastly, theme 3 (teachers’ understanding of ICT 

pedagogy integration in relation to ICT training provided) answers the third 

question of the study (What is the relationship between ICT pedagogical skills 

learned during ICT training and the subsequent use of ICT in the classroom?). 

To conclude, all the themes are summarised and it is discussed how they 

contribute to the research questions. 

1.1.6 Chapter 6: Thematic discussion and synthesis of findings 

Chapter 6 focuses on the thematic discussions and the synthesis of the findings 

from the previous chapter. It provides a summary of the main findings and 

concludes how these findings provide answers to the three research sub-

questions, and subsequently, the main research question. It continues to provide 

a critical reflection on the research process used and presents an account of how 

the theoretical framework, literature and data analysis dovetail with making 

meaning of mediation in ICT for this study. The discussion goes beyond the 

themes and deeper into the content of the findings and draws conclusions. 

1.1.7 Chapter 7: The contribution of the study and conclusion 

This chapter presents the unique knowledge contribution of the study to the field 

of ICT integration in education by trying to establish whether the transferred ICT 

pedagogical skills from ICT training align with ICT integration in the classroom. 

ICT training observations, interviews and classroom observations were 
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concerned about how ICT trainers’ mediate ICT pedagogical skills to teachers, 

and subsequently, how teachers integrate learned skills into their everyday 

teaching. After interrogating the findings of the study, gaps are identified and 

the model for effective ICT integration in ICT training is developed and presented 

in this chapter. This model seeks to bring alignment between ICT training and 

ICT integration in the classroom and to support effective ICT integration at large. 

The chapter concludes by providing an explanation of the effective ICT 

integration model. It first narrates the views as the key insights emerging from 

the study, then provides the reflection on how the research questions were 

answered, and finally, answers the main research question. It also elaborates on 

the possible implications for research and theoretical considerations, 

methodological implications and those for ICT teacher development. This chapter 

also presents the limitations to the study. Finally, it concludes by proposing 

recommendations for future research. 

Conclusion 

This chapter is the introductory chapter to the study. Therefore, this chapter 

presented a general introduction to the study as well as a detailed background.. 

This background explicitly discussed the importance of ICT teacher training for 

effective ICT integration in education because of global competitiveness and as a 

tool for 21st century development. This led to the rationale of the study, which 

essentially blueprinted the need and reason for conducting the research. The 

study’s aims, objectives and research questions were explicitly stated since these 

guide and frame each chapter. The next chapter articulates the first instalment 

of the theoretical framework and literature review embraced in this study. 
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Chapter 2: 

Theoretical Framework and Literature Review 

Introduction 

The preceding chapter provided a map of the whole study and highlighted the 

aims of this study, which claims that ICT training is key to developing teachers’ 

ICT pedagogical skills that they need to integrate ICT into teaching and learning. 

Against this backdrop, the context of this chapter provides a comprehensive 

account of the related literature concerning ICT training, locally and 

internationally, that can help generate factors that can improve ICT integration 

in the classroom. A literature review is an evaluative account of studies related 

to a selected domain of knowledge (Boote & Beile, 2005). It provides a 

theoretical base to enable further research by identifying and articulating 

relationships between earlier studies and the current study. Moreover, 

Onwuegbuzie, Leech and Collins (2008) posited that a literature review 

intertwines theory or concepts and practice in accordance with the 

phenomenon of a study; discusses main research methodologies and design; 

and identifies contradictions and inconsistencies that spark further interest 

in the field. Therefore, based on the phenomenon of the study (understanding 

mediation in ICT training), a theoretical framework is presented in the next 

section using the lens of cultural-historical psychology and sociocultural theory 

to discuss how the study is located in the literature of teacher ICT professional 

development. Thereafter, it discusses the conceptual framework of the study, 

which is shaped by theoretical lens of the sociocultural theory. 

Theoretical Framework 

2.1.1 Cultural-historical psychology 

Cultural-historical psychology is also known as the school of Vygotsky, 

sociocultural psychology, socio-historical psychology, activity theory, cultural 

psychology, cultural-historical activity theory, and social development theory. It 
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is a psychological theory formed by Lev Vygotsky in the late 1920s and further 

developed by his students and followers in Eastern Europe and worldwide. The 

theory focuses on how aspects of culture, such as values, beliefs, customs and 

skills, are transmitted from one generation to the next (Van der Veer, 2012). 

According to Vygotsky, social interaction, especially involvement with a 

knowledgeable community or family members, helps children acquire the 

thought processes and behaviours specific to their culture or society (Bertau, 

2009). The changes or growth that children experience as a result of these 

interactions differs greatly between cultures. This variance allows children to 

become competent in tasks important or necessary in their particular society. 

Another major characteristic of cultural-historical psychology is its integration 

with various approaches and methods used to consolidate knowledge about 

humanity (Van der Veer, 2007). 

The focus is on human development for making genetic claims regarding the 

function of the mind during activity. These claims could be part of or a basis for 

a return to the unity of human science. A basic distinguishing feature of cultural-

historical psychology is that the species-specific characteristic of human beings 

is their need and ability to inhabit an environment transformed by the activity of 

prior members of their species. This study draws from this theory, which 

constructs transfer and transformation to try to understand how ICT pedagogical 

skills are transferred to teachers during ICT training. Such transformations and 

the mechanism of the transfer of these from one generation to the next are the 

result of the ability of human beings to create and use artefacts. Artefacts are 

aspects of the material world that are taken up into human action as modes of 

coordinating with the physical and social environment. 

Teachers’ ability to benefit from ICT training depends on their initial 

developmental level from the training because children can profit from external 

information only when their cognitive structure is sufficiently prepared (Van der 

Veer, 2012). Interest and learning are best facilitated if the experience presented 

to children bears some relevance to what they already know but that is at the 
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same time sufficiently novel to present incongruities and conflicts. Children’s 

interest is aroused when an experience is moderately novel (Ginsburg & Opper, 

1979). 

The social interaction between the learner and a knowledgeable adult is essential 

to cognitive development. In case of this study, ‘knowledgeable adult’ is the ICT 

trainer that interacts with the teachers during ICT training to mediate the 

content. The development of the higher cognitive functions depends on situations 

in which the adult commands the learner’s attention, focuses their perception, 

or guides their conceptual thinking. Formally stated, any higher cognitive 

function, such as self-regulated attention, categorical perception, or conceptual 

thinking, was first external in the form of a social relationship between two 

people. Then, through the learner’s activity, it becomes internalised as an 

intracognitive function (Van der Veer & Valsiner, 1991). 

2.1.2 Sociocultural theory 

Sociocultural theory emphasises the interdependence of social and individual 

processes in knowledge construction. At the core of this theory lies the 

understanding that human cognition and learning are a socially constructed 

phenomenon rather than individual phenomenon (Kozulin, 2003). Vygotsky 

(1978) maintained that social interaction and cultural institutions, such as 

schools, communities and training institutions, have an important role to play 

in an individual’s cognitive growth and development. This theory focuses on the 

connection between people and the sociocultural context in which they interact 

and share experiences. Kozulin (2003) explained that Vygotsky’s approach 

emphasises the importance of sociocultural forces in shaping learning and 

development where parents, teachers and peers play a crucial role in the process, 

and his approach also define the types of interaction between children and their 

environment. Therefore, the sociocultural perspective focuses on the role that 

participation in social interactions and organised cultural activities plays in 

influencing psychological development. Wertsch (1991), from Vygotsky’s 
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writings, noted three central tenets (social sources of development, semiotic 

mediation and genetic laws) that explain the nature of interdependence between 

individual and social processes in learning and development. 

According to Wertsch (1991), individual development, including higher mental 

functions, has its origin in social sources. This means that individual 

development heavily relies on social interaction. Vygotsky explained human 

development in the following way: 

Every function in the cultural development of the child comes on the stage 

twice; first in the social, later in the psychological, first in relations between 

people as an interpsychological category, afterwards within the child’s head 

as an intrapsychological category (cited in Valsiner, 1987, p. 67). 

This means that social engagement helps a learner to develop from the social 

structure that is outside them to individual cognitive development, where all 

higher psychological functions are internalised relationships of the social kind 

and constitute the social structure of personality 

Semiotic Mediation 

Wertsch (1991) noted that human actions on both the social and individual 

planes are mediated by tools and signs (semiotics). Vygotsky (1981) listed the 

following examples of semiotic means: “language; various systems of counting; 

mnemonic techniques; algebraic symbol systems; works of art; writing; schemes, 

diagrams, maps and mechanical drawings; all sorts of conventional signs and so 

on” (p. 137). Other tools that are gaining familiarity in sociocultural discourse 

include paintbrushes, computers, calendars and symbol systems. These tools 

are central to the appropriation of knowledge through representational activity 

by the developing individual. Kozulin (2003) explained that appropriation relates 

to change occurring in the individual because of their involvement in mediated 

activities. Mediation is the process that helps aid cognitive change. Jacob (1992) 

argued that “change is, a social process and sociocultural mediation is a central 

means through which change occurs” (p. 323). Semiotic tools enable the co-
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construction of knowledge and the means that are internalised to support future 

independent problem-solving activity. In essence, internalisation is the process 

that gives rise to higher forms of mental functions. The concept mediation 

emphasises the role played by human and symbolic intermediaries between the 

individual learner and the material to be learned. In the learning context, 

teachers are seen as mediators instead of disseminators of knowledge. Vygotsky 

(1978) considered mediation an important element in the learning and 

development process and saw it as an “engine that drives development”. To echo 

this view, Wertsch (1994) argued that mediation is the core of understanding 

Vygotsky’s contributions to psychology and education by noting that: 

Mediation is the key in his approach to understanding how human mental 

functioning is tied to cultural, institutional, and historical settings, since 

these settings shape and provide the cultural tools that are mastered by 

individuals to form this functioning. In this approach, the mediational means 

are what might be termed the ‘carriers’ of sociocultural patterns and 

knowledge (p. 204). 

Therefore, mediation in the teaching and learning environment assists learners 

to internalise the dialogue that brings the powerful tools for higher-order 

thinking, which is so important to learning and development. Bruner (1962) 

maintained that it is the tools that aid the developing streams of internalised 

language and conceptual thought that sometimes run parallel and sometimes 

merge, each affecting the other. 

Application of Sociocultural Theory in the Development of 

Teachers’ ICT Pedagogical Skills 

This study draws significantly from the views of the four constructivists scholars 

Thomas Guskey, Sally Zepeda, David Jonassen and Hilda Borko. In this 

literature review, I suggest that between them these theorists cover the 

theoretical scope of the current research and that their ideas dovetail with one 
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another and are all informed by sociocultural theory, which I have established 

as the core of the theoretical framework adopted in this study. 

Thomas Guskey (2002) made a profound contribution to teacher professional 

development. He suggested that the constructivist approaches used to teach 

students should also be applied to teacher development. Guskey drew his views 

from Ball, a constructivist who attempted to accommodate both constructivist 

and sociocultural theory in mathematics teaching where teachers are working 

with learners to co-construct mathematics meaning. Ball (1993) viewed 

mathematics learning as active construction and also suggested that 

mathematical learning is a situation of enculturation. Both constructivist and 

sociocultural theory note the important role goal-orientated activity plays in 

learning and development. Guskey’s professional development is directly 

connected to Vygotsky’s theory of development, not only with the notion of 

development they share, but also because they both consider social interaction 

to be the main source of underlying human development. Guskey (2002) 

explained that professional development requires mentoring, which involves a 

more experienced teacher guiding the less experienced one in the process of 

development. This alludes to Vygotsky’s conceptualisation of the zone of 

proximal development (ZPD). Both Vygotsky and Guskey strongly believed that 

social interactions embedded in purposeful activities directed at achieving 

specific goals result in development. Guskey (2002) argued that training that 

leads to professional development ‘‘typically involves a presenter or a team of 

presenters that shares its ideas and expertise through a variety of group-based 

activities’’ (p. 22). Therefore, Guskey’s views resonate with the theoretical 

framework of this study and will be used to foreground the understanding of 

professional development arguments. 

Sally Zepeda (2011) strongly believed that professional development should be 

job-embedded. She argued that “it is time to recognise the need to acknowledge 

the importance of job-embedded, ongoing, and career-long professional 

development for teachers” (p. xxi). Through a job-embedded professional 
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development approach to apprenticeship, interaction and participation occur 

and teachers develop their skills. She draws from various theorists (Brown, Collis 

& Duguid, 1989; Lave & Wenger, 1991; Rogoff, 1991) who elaborated on notions 

developed by Vygotsky and placed certain emphasis on cognitive apprenticeship. 

The notion of guided participation highlights that cognitive development occurs 

in a social context while extending sociocultural theory beyond language-based 

dialogue. Importantly, guided participation builds on and extends Vygotsky’s 

notion of ZPD. Rogoff (1990) explained that “children’s cognitive development is 

an apprenticeship which occurs through guided participation in social activity 

with companions who support and stretch children’s understanding of and skill 

in using the tools of the culture” (p. vii). Rogoff has a similar view to Ball (1993), 

who argued that learning is a process of active construction that occurs in the 

classroom. So, Zepeda’s views of job-embedded professional development locate 

learning in a participative learning environment. Her views are consistent with 

this study and will be used to explain job-embedded ICT professional 

development. 

Hilda Borko’s work in professional development includes teacher cognition and 

the process of learning to teach, emphasising changes in novice and experienced 

teachers’ knowledge. Borko (2004) argued that novice teachers can become 

experts through communities of practice, a concept that embraces the social 

nature origin of individual development, while recognising the importance of 

continuous, school-based collaborations among all members of the teaching and 

learning process (e.g. principal, teachers, parents, students) based on a common 

goal (Du Four, 2005). Communities of practice promote the notion of 

apprenticeship that Zepeda argued for. Again, the notion of teachers supporting 

each other towards skilling for the workplace builds on Vygotsky’s tenets of ZPD. 

Above all, communities of practice provide teachers with ongoing support that 

Guskey believed leads to effective professional development. These scholars’ 

arguments form the basis of the arguments based on the sociocultural theory 

forwarded for this study. 
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David Jonassen suggested that constructivism engages the learner in operations 

while constructing knowledge that they would not have been able to accomplish 

otherwise. He believed that learning is gained through personal experience. 

Jonassen approached learning from a constructivist view and related it to using 

technology to engage meaningful learning. He worked with problem solving 

through designing a constructivist learning environment. In problem solving, 

learners collaborate to solve problems, and in that collaboration there is an 

element of social interaction that resonates with Vygotsky’s theory of 

development. Rogoff (1990), who is a Vygotskian theorist, explained that learners 

are already engaged in a social activity when they actively observe and participate 

with others. This echoes the perspective of this study, which does not aim to 

measure whether teachers are competent or not; although Jonassen (2000) also 

used to explain competency in constructivist terms. 

The four theorists, Thomas Guskey, Sally Zepeda, David Jonassen and Hilda 

Borko, on whom this study draws extended their analysis across interconnected 

notions of learning and development that foreground teaching and learning in 

ICT training and showed their respective theoretical projects to be rooted in 

sociocultural theory. 

The role played by mediation in human development is an essential aspect of the 

Vygotskian framework and provides an overarching theme for this study. This 

study focuses on the role of mediation in influencing ICT pedagogical skill during 

ICT training. Vygotsky (1978) viewed the human mind as mediated, which refers 

to interaction that includes dialogue and participation within ICT training, 

between ICT trainer and teachers, and their social interaction shaping ICT 

pedagogical skills and knowledge. Professional development and Vygotsky’s 

theory of development are compatible because both focus on development 

through interaction. Vygotsky’s theory is useful for understanding ICT teacher 

professional development as it allows the researcher to examine the complexities 

involved in teachers’ learning through interaction with other teachers in ICT 

training and the professional development of ICT content learned in the training. 
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Teachers assume the role of learners in ICT training programmes, so during the 

ICT training, they interact with ICT trainers, who mediate ICT training content, 

the tools or artefacts of the training, as well as with other teachers. According to 

a Vygotskian view, humans use tools to mediate their social environment. 

Therefore, according to this perspective, mediation is an action constituted by 

helping teachers form connecting links in a process of understanding ICT 

pedagogical skills. Vygotsky (1978) explained that knowledge is a social 

construction learned and developed through social interaction. Therefore, 

teachers are expected to construct ICT knowledge through interaction with the 

ICT trainer and with others. 

Mediation that takes place in ICT training is likely to have direct implications for 

how teachers are integrating ICT into teaching and learning. Doughty and 

Williams (1998) argued that interaction provides opportunities for learners not 

only to negotiate the message input, but, in doing so, to focus on its form as well. 

This shows that in the process of interaction the ICT trainers do not transmit 

pre-existing knowledge to teachers but instead afford teachers with the 

opportunity to participate and construct ICT skills and knowledge. The 

involvement of the ICT trainer as human mediator is important in the 

enhancement of teachers’ ICT pedagogical skills because they help teachers to 

articulate their reasoning and to reflect upon their ICT knowledge. Therefore, 

mediation is an important element in the learning process that Vygotsky 

considered to be the “engine that drives development” (Donald, Lazarus & 

Lolwana, 2002, p. 59). Mediation provides developmental processes that could 

not be achieved without it. 

I contend that ICT professional development can be achieved through learning 

ICT pedagogical skills. Vygotsky (1978) wrote that “learning is a necessary and 

universal aspect of the process of developing culturally organised, specifically 

human psychological functions” (p. 90). So, in this view, learning ICT pedagogical 

skills will precede development. The view of learning and development is what 

makes Vygotsky differ from Piaget’s theory that cognitive development precedes 
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learning. Vygotsky (1978, p. 89) emphasised that “the only good learning is that 

which is in advance of development”. Therefore, learning ICT pedagogical skills 

has an effect on the development of ICT pedagogical skills in the classroom. 

According to Williams and Burden (1997), a sociocultural approach to education 

advocates not just theory-based learning but also develops skills and strategies 

that enable individuals to continue to learn in order for them to grow as a whole 

person. Learning occurs in social contexts first. As Vygotsky (1978) explained, 

human mental processes begin as an actual social relationship between or 

among people that is on an interpsychological plane, and later on an 

intrapsychological plane, where the individual construct their own knowledge. 

In other words, knowledge is constructed from social interaction down to the 

individual. From this perspective, as teachers participate in a broad range of ICT 

activities and internalise the effect of working together, they acquire new skills 

and strategies to integrate ICT into teaching and learning. Vygotsky (1978) 

argued that all higher mental processes (mental processes that are mediated and 

internalised) originate as actual relations between human individuals. In other 

words, learning occurs first on the social plane (interaction between facilitator, 

teachers and ICT tools) and then in the teachers’ head. To understand learning 

and development in ICT training between ICT trainers and teachers, Vygotsky’s 

notion of ZPD will be used. Vygotsky (1978) explained that to understand the 

relationship between learning and development, the actual and potential levels 

of development must be differentiated. The ‘actual’ refers to what the learner can 

do alone without any assistance or perform independently; the ‘potential’ is 

explained in the next section. 

The Zone of Proximal Development 

Vygotsky (1978) explained that the potential development level is what one can 

achieve independently and what one can only do with the assistance of a 

knowledgeable person. In ICT training, trainers are seen as more ICT competent, 

whereas teachers in training are regarded as less ICT competent. The interaction 

between teachers, as the learners in this case, and trainers’ skills and knowledge 
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become internalised. Later, teachers construct their own new meaning out of 

what was learned during training. ZPD is regarded as a better, more dynamic 

and more relative indicator of cognitive development than that which the learner 

can achieve without assistance, where interactions orientate instructional 

towards the ZPD. ICT trainers are important to guide and support teachers and 

are seen as mediators that provide the necessary skills and knowledge to 

integrate ICT effectively in the classroom. Guidance is important to teachers’ 

learning until they internalised the skills and knowledge that have been modelled 

by the trainers. Guidance should continue in schools where teachers participate 

in professional communities of practice to support one another and where novice 

teachers are guided by experts or experienced teachers to construct meaning 

through reflective dialogue, peer guidance and feedback. This is congruent with 

what Guskey (2002) argued for: Continuous follow-up and support are important 

for teacher development. It is through ICT support that teachers will be able to 

navigate ICT pedagogical integration in the classroom. In addition, Zepeda (2011) 

argued for job-embedded professional development because skills and 

knowledge will be learned on the job. In this type of development, teachers are 

supported and guided in ICT skills and knowledge by knowledgeable colleagues, 

until the knowledge modelled for them is learned. 

Vygotsky’s theory is based on the notion of a more capable person (in relation to 

the task at hand) supporting the development of a less competent person by 

mediating the less competent person’s interactions with the environment 

through providing symbolic mediators (skills and knowledge) or external 

mediators (tools or artefact) and supporting their use until the less competent 

becomes able to use them on their own. The lens of sociocultural theory is 

considered able to interpret learning that is taking place in ICT training and to 

look at individual development based on their participation in ICT goal-

orientated activities. This theory were used to evaluate ICT training as a 

programme to look at how it is structured and how the ICT programme allows 

for the interaction to occur that will lead to ICT teacher development. It will also 
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assist in examining how the mediator (ICT trainer) is supporting and guiding 

teachers during the ICT training to become more competent in the pedagogical 

integration of ICT in the classroom. 

Teacher ICT Competence 

Today’s classroom teachers need to be prepared to provide technology-supported 

learning opportunities for their learners. Being prepared to use technology and 

knowing how that technology can support learners’ learning have become 

integral skills in every teacher’s professional repertoire. They need to be prepared 

to empower learners with the advantages technology can bring. Schools and 

classrooms, both real and virtual, must have teachers who are equipped with 

technology resources and skills and who can effectively teach the necessary 

subject matter content while incorporating technology concepts and skills. 

Interactive computer simulations; digital and open educational resources; and 

sophisticated data-gathering and analysis tools are only a few of the resources 

that enable teachers to provide previously unimaginable opportunities for 

conceptual understanding. Therefore, teachers who work in an ICT environment 

(classroom with ICT, computer laboratory) are expected to integrate ICT into 

teaching and learning in a way that is of educational benefit. Thus, teachers 

require a certain level of skill, knowledge, values, attitude and support to 

integrate ICT into teaching and learning. Hargreaves and Fullan (2012) argued 

that professionals have specialised skills, knowledge, expertise and shared 

standards of practice. In other words, by virtue of being teachers, they are 

expected to have certain skills that allow them to carry out their everyday duties 

of teaching. However, given the history of ICT in education, it cannot be assumed 

that, all teachers have ICT skills. Some teachers have limited ICT skills, which 

are inadequate for effective ICT integration. 

ICT teacher training is believed to provide teachers with ICT skills that will enable 

them to integrate ICT effectively into teaching and learning. It is noted in the 

Guideline for teacher training and professional development in ICT (2007; 
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hereafter called the Guideline) that ICT training should provide teachers with 

competencies (skills, knowledge, values and attitudes) that will assist them in 

their everyday practice to integrate ICT in a meaningful way. The Guideline 

further outlines the competence statements of what teachers should be able to 

do at the end of ICT training. According to the Guideline, once teachers have 

gained these competencies, they will be able to effectively integrate ICT into 

teaching and learning. Rowe (1995) and Teodorescu (2006) noted that 

competence is a measurable, desired and specific milestone, explaining what an 

individual is expected to achieve in their given role. It is seen as the end product 

where individual performance is stated. They present competency or 

competencies as skills, knowledge, behaviour and attributes an individual 

attains through training and development programmes. According to this view, 

competence prescribes which skills teachers ought to have to be able to integrate 

ICT into teaching and learning. Jonassen (2000) contended from a constructivist 

approach that definitions of competency and competence reflect an underlying 

behaviourist perspective where teachers are seen as passive participants in the 

training. This means that ICT training shapes teachers’ ICT skills, knowledge, 

attitude and behaviour. Furthermore, training is viewed as the process wherein 

ICT competence skills are disseminated to teachers, and not as a mediation 

process where ICT pedagogical skills and knowledge are co-constructed by both 

teachers and ICT trainers. 

The way in which competencies are outlined in the Guideline (2007) is a very 

narrow, behaviourist approach that might result in giving teachers challenges 

when they want to integrate ICT into teaching and learning. The Guideline 

stipulates that: 

The purpose of this document is to identify the ICT knowledge and skills 

that teachers require to integrate ICT into the curriculum to support 

curriculum delivery in specific contexts. The development of teachers’ ICT 

knowledge, skills, values and attitudes is therefore a personalised activity 

that depends on each teacher’s unique ICT experience. This development 
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cannot be a rigid linear progression. The approach should be customised to 

respond to particular needs, interests and contexts within which teachers 

will use ICT. Providers should be mindful of individual differences and 

provide flexible, responsive training programmes and modules. (2007, p. 5) 

Teachers are specifically positioned at the intersection of policy and practice. As 

such, teacher professionalism is key to the integration of ICT policy in their 

teaching and learning repertoire. Beastall (2006), Chen (2008), Lim and Chai 

(2008), Younie (2006) and Sang et al. (2009) argued that the introduction of ICT 

in education did not have the complementary effect of increasing the professional 

development of teachers. Furthermore, they claimed that changing teachers’ 

classroom practices to embrace the new technology did not unfold naturally as 

expected by policymakers, even in countries with the most developed ICT 

education policies. Although numerous ICT initiatives and policy intentions had 

been established and supported through government interventions, “the impact 

of it on the actual practice of teaching and learning has not been significant” 

(Belawati, 2003, p. 110; Ertmer & Ottenbreit-Leftwich, 2010). 

There is no clear indication how teachers are supposed to learn the 

aforementioned skills and knowledge, but there is a list of what they need to do. 

Jonassen (2000) called this behaviourist approach an input/output strategy. In 

this view, it is believed that ICT training transmits skill, knowledge, values and 

attitudes to teachers. Lester (1995) stated that specifying exactly what is to be 

achieved and the measuring of standards is purely behaviourist and serves 

accountability. According to this view, education reform uses this strategy to 

shape teachers’ behaviour and skills and to hold them accountable for ICT 

integration in the classroom. If teachers are being trained in certain ICT skills, 

they are expected to have certain standards. 

Teodorescu (2006) maintained that measuring competence will determine 

whether the person is competent or not, while measuring of competence does 

not involve grading—it is either pass or fail. Rowe (1995 p. 46) suggested that to 
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“…determine whether an individual is performing competently in their job it is 

concerned with the outcome of learning and previous experience as reflected in 

performance”. If a teacher has skills, knowledge, behaviour, attributes and 

clearly determined competence, they can be judged as professional, or not. It is 

noted in literature that people have less difficulty determining who is competent 

than what makes one competent. A competence framework does not explain how 

teachers ought to apply their skills nor how teachers decide to use the knowledge 

gained from ICT training. Teachers are capable of doing far better than any of 

the parts that can be described in the term ‘competence’ (Lester, 1995). The focus 

should be on what teachers are learning from ICT training to develop their ICT 

pedagogical skills, because prescribing skills and knowledge that teachers need 

to produce after attending training is likely to limit them to what is described in 

the competence framework. 

Zepeda (2011) noted that teachers have knowledge and skills that are acquired 

from the specialised training and formal education. In this way, she recognised 

teachers’ prior knowledge. This is not the case with the Guideline (2007), which 

is noted to be a behaviourist approach. ICT training should stimulate the 

construction of knowledge, rather than providing teachers with knowledge and 

skills. In other words, ICT training should be concerned with teachers’ abilities 

and allow them to participate actively in the training to construct their own 

meaning that will help them to integrate ICT effectively. It should, therefore, be 

taken into consideration what they bring to the training and how the interaction 

with other teachers, artefacts and the environment help them to construct 

meaning that will help them to integrate ICT effectively into their teaching and 

learning. 

This study maintains that it is no longer adequate to base ICT professional 

development on transmitting existing knowledge or developing a prescribe range 

of competencies. Instead, ICT training should recognise the role of teachers in 

the development process and grant them the opportunity to construct the ICT 
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knowledge and skills they need to effectively integrate ICT into the teaching and 

learning of subjects. 

ICT Professional Learning and Development 

Professional development, like any other field, is evolving, and it has resulted in 

debate about whether it should be called professional learning or professional 

development. Scholars have various views on this issue. However, Zepeda (2011) 

argued in favour of professional learning by explaining that teachers engage in a 

learning system and acquire professional knowledge and skills and create new 

meanings. Zepeda viewed teachers as learners in a learning system who 

participate in an ongoing process of learning and enhancing their skills. In her 

view of professional development, she did not consider what happens during 

professional development that might result in learning take place. Timperley, 

Wilson, Barrar and Fung (2008) explained that professional development is 

linked to teachers who have received at least some primary teacher education 

and who are in the process of expanding their knowledge and enhancing their 

skills. They believed that it is professional development because teachers build 

on what they already know from pre-service training. However, their argument 

is similar to Zepeda’s view of professional learning, because they also connote 

building knowledge, skills and attitudes. In addition, UNESCO (2011, p. 234) 

noted that: 

Professional learning is the additional skills and knowledge which teachers 

acquire in their work, beyond what they learned to become qualified 

teachers. Teachers can develop knowledge and skill in various ways, 

through courses, programmes, conferences, seminars, events and 

workshops, from colleagues, through experience and experimentation, 

personal research and reflection, and through membership of professional 

networks and associations. At times it is referred to as ‘professional 

development’ or continuous professional development ‘CPD’. 
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In a broader sense, these arguments view professional learning or development 

as the process where teachers grow their abilities, skills and knowledge that 

equip them to intensify their instructional practice. According to UNESCO 

(2011), professional learning and professional development is the same thing, as 

is mentioned above. Therefore, this study will adopt professional learning and 

development and will use ‘professional development’ and ‘professional learning’ 

interchangeably. The study views teachers as learners who learn and develop 

their ICT knowledge and skills through interaction with other teachers in ICT 

training. 

Integration of ICT into Teaching and Learning 

There is a vast body of literature that revealed there are significant issues that 

influence the effective integration of ICT into the practices of teachers (Binglimas, 

2009; Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur, & Sendurur, 2012; Gu, 

2011; Inan & Lowther, 2010; Lim, 2007; Ng & Ho, 2012; Sherman & Howard, 

2012; Tondeur, Van Keer, Van Braak, & Valcke, 2008; Underwood et al., 2007). 

Some of the critical issues are systemic, such as access to ICT resources, policy 

guidelines, policy overload, systemic support, national curricula, and ICT 

teacher training; and others are meso-micro level issues, such as school 

leadership, institutional culture, teacher competence, teacher professionalism 

and teacher ICT pedagogy. Technology in education can be traced back to the 

use of paintings and drawings, and later, to television and radio. It has evolved 

to the ICT that is used today in the classroom. Tinio (2003) understood ICT as 

the diverse set of technological tools and resources used to communicate, create, 

disseminate, and represent knowledge and manage information. These tools 

include digital cameras, video recorders, television and radio. For the purposes 

of this study, the term ICT is used to encompass the entire networked computing 

in teaching and learning (Toomey, 2001, cited in Lloyd, 2005). 

There is an assumption that ICT integration involves the usage of basic computer 

skills during teaching and learning. However, Taylor (2000) explained that it is 
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“certainly a useful tool that enables us to link various learning communities 

together in new and different ways” (p. 4). Dron (2012) and Cartwright and 

Hammond (2003) advanced the above description by arguing that ICT integration 

is not just a simple application of technology in teaching, but a well-developed 

process that contributes to learning. In a properly crafted ICT integrated lesson, 

ICT and other crucial educational components, such as content and pedagogy, 

are moulded into one entity (Wang & Woo, 2007). Integration has a sense of 

completeness or wholeness through which all essential elements of a system are 

seamlessly combined to make a whole (Earle, 2002). 

The main factor that influences the effectiveness of learning is not the availability 

of technology but the pedagogical design for the effective use of ICT (Mandell, 

Sorge & Russell, 2002). According to Wang and Woo (2007), ICT can be 

integrated on three levels, namely curriculum level, topic level and lesson level. 

The curriculum level is where ICT is integrated into the whole content of the 

subject; the topic level is where ICT is integrated to help explain a particular unit 

of knowledge; and the subject and lesson level is where ICT is integrated to help 

students understand certain concepts within a single lesson. The computers 

should be tailored to the curriculum, not the curriculum to the computer (Earle, 

2002). ICT integration requires teachers to come up with logical plans on how to 

integrate ICT effectively, although the success of the process relies on systematic 

structures, such as school ICT policy, ICT training and ICT resources, that are 

available at school to support ICT teacher development. 

Haslaman, Mumcu and Usluel (2007, p. 1) understood that ICTs are about the 

“convergence of pedagogical and technological points supports effective 

connections between suitable technology for content and pedagogical principles 

to design learning environments”. Therefore, they acknowledged that ICT plays 

a significant role in creating an ideal learning environment. It can be said that 

the process of integrating ICT into teaching and learning requires teachers to 

have knowledge domains that will help them recognise relevant technology and 

how to use it to access and present content in the most effective ways (pedagogy) 
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to enhance learners’ learning. However, the absence of this type of knowledge 

can be detrimental to the effective integration of ICT into teaching and learning. 

Appropriate ICT professional training could help overcome this challenge. 

According to Vygotsky (1978), computers are physical tools that can be used to 

support and transform mental functions, which would be impossible without 

them. Therefore, ICT integration is a comprehensive process of applying 

technology to the curriculum to improve teaching and learning. Its success 

depends not only on the availability of technology but also heavily depends on 

the pedagogical design. Other factors such as leadership, professional 

development, time and evaluation also have a great impact on the effectiveness 

of ICT integration (Honey, Culp, & Carrigg, 2000). 

ICT Pedagogical Integration 

Teaching strategies, techniques or approaches teachers use in the classroom are 

referred to as pedagogy. ICT pedagogical integration has been vaguely 

understood as the use of technology in teaching and learning. However, effective 

ICT pedagogical integration goes beyond simply adding an element of technology 

to the subject matter. According to William (cited in Wang & Woo, 2007), ICT 

pedagogical integration is the process of using any ICT resources in teaching to 

enhance learning. Dron (2012) similarly argued that ICT pedagogical integration 

is how technologies (ICT) are being used in the teaching and learning 

environment. Using Dron’s (2012) example, an email is not an educational 

technology unless it is used to educate; and it becomes a totally different 

technology when it is used to enable dialogue than when it is used to broadcast 

an announcement. In this view, ICT pedagogical integration encompasses all the 

processes involved when teachers are planning what, how and when to use ICT 

in the classroom. Furthermore, Dron (2012) strongly believed that pedagogy 

should not be considered in isolation, but rather that in educational systems 

there should be an interrelationship between pedagogy and ICT. 
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Mishra and Koehler (2007) believed that at the heart of good teaching with 

technology there are three core components: content, pedagogy and technology. 

Furthermore, they explained that these components play out differently across 

different contexts, accounting for the wide variations seen in the extent and 

quality of educational technology integration. Some studies have shown that 

teachers who are trained in using linear instructional design models are often 

reluctant to apply them because of the impracticality of the models in a complex 

school environment (Mishra & Koehler, 2006; Neiss, 2005). 

Social constructivists argue that collaborative learning, where students can learn 

from each other, promotes the construction of meaningful knowledge. According 

to Wang (2008), collaborative learning promotes a learner-centred approach and 

means that the teacher’s role is to structure problem tasks, guide student 

understanding and support learners’ collaborative projects. Thus, teachers must 

have the skills to help students create, implement and monitor project plans and 

solutions. ICT pedagogical integration that promote interaction and mediation 

should be generic in approach because when teachers integrate ICT into the 

class, it is not linear because of the uniqueness of the subjects and school 

context. Wang (2008) explained the interaction that takes place during ICT 

pedagogical integration by means of the diagram in Figure 1. He advocated for 

three components, as did Mishra and Koehler (2007), however Wang (2008) 

stressed the importance of interaction between people where content and 

technology are central for both teaching and learning. This is similar to a 

Vygotskian view of didactic pedagogy, where dialogue becomes a process through 

which learners engage and construct meaning. Therefore, effective ICT 

pedagogical integration will be realised through interaction between the content, 

people (learners and teachers) and technology in a particular context. 
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Figure 1 Interactions during ICT integration (Wang, 2008) 

Wang’s model in figure 1 seems to separate technology from pedagogy, so that 

technology is detached from the process. Dron (2012), however, believed that 

technology should not be treated as separate from pedagogy but that it must 

form part of the process as previously discussed. In the context of this study, 

ICT trainers mediate ICT pedagogical skills by not separating the process 

(methodology) and the technology. This study will advocate for ICT pedagogical 

integration as presented in the diagram in Figure 2. 

 

Figure 2 ICT pedagogical integration that involves mediation 
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ICT Professional Development Context 

Teachers need regular ICT training in order to keep up with new hardware and 

software tools. However, effective professional development in terms of 

developing the use of ICT to support teaching and learning should not focus only 

on how to use software but also on how to include time and space for teachers 

to share experiences and ideas (Bradshaw et al., 2011; Christensen, 2002; 

Franssila & Pehkonen, 2005; Pachler et al., 2010). Professional learning 

communities can be effective in developing ICT use (Duncan-Howell, 2010; 

McDermott & Archibald, 2010; Triggs & John, 2004; Wachira & Keengwe, 2011). 

Teachers who form communities of practice with colleagues and have technical 

and pedagogical support from the school are more successful with ICT 

integration (Donnelly et al., 2011; Lave & Wenger, 1991). Professional 

development should allow teachers to have positive experiences with ICT and 

observe others that are successful in order to develop positive views of ICT 

(Mueller et al., 2008). However, where effective ICT professional development 

should take place is debatable. In the literature, some scholars believe that it 

should take place on site, while others believe that it should be off-site. 

Croft, Coggshall, Dolan and Powers (2010) contended that onsite professional 

development seems to have more benefits for teachers than off-site development 

because it allows teachers of the same grade and subject to engage in the 

learning process. Furthermore, given the fact that teachers are familiar with the 

school’s environment and are used to each other as colleagues, onsite 

professional development allows them to work as a team within the school, set 

realistic goals and work together to achieve set goals. Guskey (2003) strongly 

argued that during onsite professional development staff members pay lip service 

and are more interested in programmes similar to those they are already using 

than in those producing results. According to his view, teachers’ collegial 

relationships makes onsite professional development less effective. It is not clear 

what Guskey is referring to as ‘lip service’. He could possibly be referring to 

teachers who ‘sugar coat’ what they do as part of teacher development. This 
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study differs from his view by considering that onsite ICT developments are 

advantageous based on the fact that less knowledgeable teachers are exposed to 

various forms of mentoring and coaching, which involve close interactions 

between them and more knowledgeable teachers. In this context, we see the 

notion of apprenticeship come into play. ICT skills are modelled to novice 

teachers, and through this, cognitive development can be matched. 

In addition, matching professional development to fit teachers’ needs can be an 

ongoing programme as ICT changes constantly. This places a burden on schools 

and teachers to provide and make use of this training alongside other 

development requirements. Focusing on pedagogy as opposed to specific tools is 

likely to be more productive because of the changing nature of these tools. 

However, as noted above, some teachers may require training in how to use ICT 

tools. An added advantage of communities of practice within the school is that 

they can be tailored to the individual needs of each teacher, thereby placing a 

burden on the school in terms of time and money. With a different view, Kopcha 

(2012) identified that individualised one-on-one mentoring is most successful. 

In reality, this is unlikely to be achieved due to time and money constraints. 

Communities of practice are important, both in developing teachers’ own use of 

ICT and in allowing teachers to shape their beliefs around ICT. 

According to Cushion, Armour and Jones (2003) onsite training is a continuous 

learning endeavour that helps teachers grow in their profession and gives them 

the support they need within their context. Developments that occur in their 

context empower teachers to construct meaningful ICT skills and knowledge that 

are tailored to suit their school and unique classrooms. However, off-site 

professional development usually takes place at a specific time with minimal 

follow-up, if any, and offers little opportunity or support to enable teachers to 

integrate new skills and knowledge with practice. Croft et al. (2010) emphasised 

that onsite development offers more benefits to teachers that cannot be achieved 

through off-site professional development. It is believed that onsite development 

has the advantage of developing staff teamwork as an essential vehicle to 
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successful professional development, because members interact regularly to 

share ideas and expertise and develop a common understanding within the same 

environment. Moreover, Elmore (2002) argued against off-site professional 

development, saying that it is a “gargantuan” task for teachers to apply what 

they have learned in an off-site workshop. Once teachers are back in their 

classrooms and isolated from other teachers, they struggle to apply the skills 

and knowledge in their own practice. Therefore, this study suggests that the 

physical location of learning should be as close as possible to where teaching 

takes place. Elmore (2002) also emphasised the importance of teacher support 

to improve the teaching profession and development and viewed off-site 

professional development as a far-fetched task for teachers. 

Holloway (2000) asserted that effective professional development is likely to take 

place on site. However, this is seldom sufficient for the complete development of 

teachers. Holloway stressed that it should not be the only professional 

development at the school. In this view, teachers predominantly undergo onsite 

development and off-site development should be considered to determine what 

it can offer to intensify their onsite development. This is similar to Guskey’s 

(2007) view, who explained that a carefully organised collaboration between 

onsite educators, who are keenly aware of critical contextual characteristics, and 

district-level personnel, who have a broader perspective on problems, seems 

essential to optimise the effectiveness of professional development. This 

argument is rooted in Vygotsky’s development theory (1978), where teachers 

interact with the knowledgeable facilitators from the district to help them develop 

knowledge. 

Onsite professional development provides teachers with the opportunity to 

observe one another’s teaching, and this process may provide insight into 

aspects of their own teaching that would have gone unnoticed. According to 

Brandt, Farmer and Buckmaster (1993), apprenticeship in professional 

development in education takes place in five phases, namely modelling, 

approximating, fading, self-directing and generalisation. Modelling occurs when 
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experienced teachers with ICT in the school show novice teachers the tricks of 

integrating ICT into teaching and learning. Approximating what they have 

observed, new teachers try out the activity while articulating their thoughts 

about what they want to do and reflecting on what they did and how it is different 

from what they observed from experienced teachers. Drawing to a close when 

new teachers have learned what they were intending to learn, the support system 

starts to fade as teachers’ abilities to integrate ICT increases. Self-directed in this 

phase, new teachers try to integrate ICT on their own, adapting what is necessary 

and only receiving assistance at their request. The last phase is generalisation, 

where new teachers generalise what they have learned to subsequent practice 

situations. This apprenticeship can only take place on site where a master and 

traineeship are involved in the task of teaching one another. Therefore, this study 

argues in favour of predominantly onsite professional development where 

teachers can be supported until they gain ICT skills. However, where there is a 

shortage of skills and knowledge, which is possible with ICT because of its ever-

changing nature, teachers should seek help outside their school environment 

with the aim to develop themselves. 

ICT Professional Development Programmes 

There are a number of different aspects of professional development to include 

in order to support teachers in integrating ICT, such as software skills; using 

ICT to support the existing curriculum; changes to the curriculum and pedagogy; 

and changes to teachers’ role that may occur as a result of using ICT. It is also 

important to focus on learner use of ICT and pedagogy rather than just teacher 

use of ICT, as this is highlighted as an area for development for many schools in 

a wide range of countries (European Union, 2013; Rezaei et al., 2011). Ertmer 

and Ottenbreit-Leftwich (2013) stated that ICT tools change regularly because of 

the pace of technology developments, but that it is likely that pedagogical goals 

remain generally constant; therefore, ICT integration and professional 

development programmes should focus on pedagogy rather than on technology. 

Teachers need to develop knowledge of pedagogy of ICT use to make the most of 
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ICT to support teaching and learning (Ertmer & Ottenbreit-Leftwich, 2013; 

Harris & Hofer, 2011). Teachers face pressure because of the rapid advances in 

technology, and therefore, a shared definition of the effective used of ICT, which 

includes the pedagogy of ICT use, is important to ICT professional development 

programmes (Ertmer & Ottenbreit-Leftwich, 2010). 

Minaidi and Hlapanis (2005), Kirschner and Davis (2003) and Franssila and 

Pehkonen (2005) created models of progression for ICT-based professional 

development with three main phases: acquiring skills, integrating technology 

into the current educational process, and developing and changing practices 

through use of ICT. These phases can be summarised as follows: 

4. Developing competency with ICT for personal use and principles for ICT 

use in teaching. 

5. A range of pedagogical uses of ICT, including more interaction orientated 

ICT applications. 

6. Using ICT for assessment and understanding policy and training to serve 

as pedagogical information technology support for other colleagues. 

Most, if not all, professional development programmes are designed to equip 

teachers with skills and knowledge to enhance teaching and learning in the 

classroom. These programmes can be either short or long courses. However, 

there are issues in terms of timescale and the content of ICT teacher training, 

most of which have been conducted as workshops and short courses, to impart 

teachers with ICT skills. Guskey and Yoon (2009) explained that of all the 

professional development activities, none has been more criticised in recent 

years than workshops, particularly those of short duration. Does this mean that 

workshops and short courses have only a negative impact on ICT teacher 

professional development? Given the fact that ICT is new in education and that 

governments (nationally and internationally) are trying to find amicable ways to 

teach teachers ICT skills and ICT pedagogical skills, short courses and 

workshops seem to be beneficial. UNESCO (2004) advocated that professional 
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development should not be a once-off course or workshop but a process that will 

capacitate frontline users, mainly teachers, to gradually become experts in their 

practice. 

Guskey and Yoon (2009) argued that short courses and workshops are the 

problem in professional development, hence they have been widely criticised. The 

challenge with many workshops and short courses is that they are poorly 

organised and focus on unproven ideas and strategies as a form of professional 

development; however, Guskey and Yoon (2009) believed that they are not the 

‘poster child’ of ineffective practice as they are often made out to be. 

Furthermore, they contended that short courses and workshops are over-

disparaged in professional development, noting that “ironically, all of the studies 

that showed a positive relationship between professional development and 

improvements in student learning involved workshops or summer institutes” 

(Guskey & Yoon, 2009, p. 496). It is questionable whether the problem is short 

courses or how these courses are planned. Short courses seem to lack 

connection with what is happening in class after training because their time 

frame does not allow such connection and support. 

Guskey and Yoon (2009) also disapproved of a variety of short courses and 

workshops that offer no follow-up or sustained support. In addition, Villegas-

Reimers (2003) contended that short courses are ineffective and most are 

irrelevant to teachers. It is believed that the ineffectiveness and irrelevance of 

courses point to the planning. This means that even though training comes in 

the form of short courses and workshops, they need to be in a certain order and 

linked to one another to have a meaningful impact on teachers. Short courses 

should be based on the implementation of research-based instructional 

practices, involve active-learning experiences for participants, and provide 

teachers with the opportunity to adopt the practices to their unique classroom 

situations (Guskey & Yoon, 2009). In conclusion, it is very important how ICT 

training or programmes are structured because it will determine their 

effectiveness in developing teachers. They should allow teachers to interact and 
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grow their knowledge and also give them the support they need until they are 

able to integrate their knowledge on their own. 

Literature by Birman, Desimone, Porter and Garet (2000), Garet, Porter, 

Desimone, Birman & Yoon (2001), Lawless and Pellegrino (2007) and Royer 

(2002) advocated for ongoing processes for training teachers. Guskey (2002 p. 

388) similarly noted that professional development ought not to be seen as an 

event but as a process and “ongoing endeavour”. The understanding here is that 

even though training takes place in form of short courses, there should be an 

ongoing process that will influence teachers’ instructional practices. Ongoing 

teacher training gives teachers time to deepen their understanding, settle into 

new skills and knowledge learned, and develop new pedagogical approaches. 

Guskey and Yoon (2009 p. 497) warned that “simply providing more time for 

professional development yields no benefit if that time is not used wisely. 

Presumably because doing ineffective things longer does not make them any 

better”. This view also emphasises the importance of planning when it comes to 

teacher training. Having unplanned, ongoing teacher training will not bear any 

fruitful results for professional development. As Guskey and Yoon (2009) 

explained, “no improvement effort has ever succeeded in the absence of 

thoughtfully planned and well-implemented professional development”. 

Ertmer (1999) asserted that teachers need to access multiple types of training, 

where ICT pedagogy needs are addressed. This training could be in the form of 

ongoing short courses, that will provide teachers with shifts in their ICT 

pedagogy and help them improve their classroom practice. The effective use of 

ICT in learning is dependent on teachers’ ability to use and understand the 

pedagogy of using ICT as a learning tool. De Clercq and Shalem (2014) explained 

that to teach well, teachers need a particular knowledge of what they teach, a 

broad sense of diverse methods of teaching, and most specifically, ways of 

explaining and representing the specific content they teach. In the ICT 

environment, teachers are presumed to have content knowledge of their subject 

and ICT training should provide them with the pedagogical skills that will help 
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them to integrate ICT into their subject content. Guskey and Yoon (2009) 

explained that effective professional development requires considerable time, 

which must be well organised, carefully structured, purposefully directed and 

focused on content, pedagogy or both. This study argues against once-off ICT 

professional development because it does not provide the extended support and 

guidance that teachers need to be able to apply what was learned during ICT 

training. Ongoing training is supported because it allows teachers to discuss 

challenges they encounter when integrating ICT into the classroom. Through 

that discussion, misconceptions can be cleared and can result in teachers 

learning. On–going professional development sits well with the idea of master in 

apprenticeship because the master supports the novice until the required skill 

is learned. However, this requires a sizeable amount of time. 

Content of ICT Professional Development 

It is not clear in the literature what ICT teacher training content ought to entail 

to have a positive impact on teaching and learning. Leedy and Ormrod (2010, p. 

144) argued that content analysis involves “a detailed and systematic 

examination of the contents of a particular body of materials for the purpose of 

identifying patterns, themes, or biases”. The content of ICT in-service training is 

a subject of debate that has been fuelled partly by the fact that less research has 

been done in this area to understand the nature of content knowledge that ought 

to be in ICT training. It is noted that ICT professional developments vary in many 

ways, as De Clercq and Shalem (2014, p. 153) noted: 

Professional development differs in the form in which teacher learning is 

organised, duration and pacing of teacher learning, the types of resource 

material and artefacts selected to engage teachers in the learning process, 

the site of learning and participants selection criteria. Professional 

developments have different foci which refer to the content of the 

programme. 
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The cause of the differences in ICT trainings were noted by UNESCO (2004). In 

countries where ICT teacher training is offered by different agencies, the content 

focus tends to differ. In most cases, agencies decide on the content of the 

training. This shows no difference with what is happening in South Africa, where 

ICT teacher training is offered by institutions of higher learning, service providers 

and Department of Education facilitators. Therefore, the ICT content of the 

training varies. 

In relation to the content of the course, little is known about what is covered in 

ICT training to enhance effective ICT pedagogical integration in the classroom. 

The content of the training and its relevance to teachers’ teaching is noted to be 

of dominant importance. Council (2001, cited in Guskey and Yoon, 2009, p. 495), 

asserted that “most effective professional development comes not from the 

implementation of a particular set of best practice but from the careful 

adaptation of varied practices to specific content, processes and context”. 

Therefore, the content of ICT training that promotes effective pedagogical 

integration should be well structured in such a way that teachers have the 

prerogative to experience and modify the existing pedagogical knowledge. 

UNESCO (2004) strongly suggested that ICT teacher training content partly 

influences ineffective ICT pedagogical integration in the classroom. I agree with 

this view because if ICT training is poorly structured and poorly delivered, 

teachers are likely not to use the skills learned from the training. 

Teachers are assumed to have a deep fundamental understanding of the subjects 

they teach, what Mishra (1986) called subject content. ICT training should help 

them to develop technological knowledge and pedagogical knowledge to deliver 

the subject. The selection of what should be the content of ICT training is 

arguable. Certain ICT content knowledge is regarded as appropriate for ICT 

teacher learning and development, while some is not. Bernstein (1996) described 

two types of pedagogic models (performance and competence) “on the basis of 

what counts as knowledge (curriculum); how learning takes place (transmission); 

and what counts as a legitimate display of learning (evaluation)” (Singh, 1997, 
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p. 118). These three concepts are of importance in relation to what counts as 

appropriate content for ICT teacher training and how that content is structured 

to enhance effective ICT pedagogical integration in the classroom. 

Hoadley and Jansen (2009) pointed out that the competence model is 

characterised by the idea of integration between subjects, is learner-centred and 

makes strong links between school learning and real life. Competence content of 

ICT training will allow teachers to integrate that knowledge with their existing 

subject knowledge and create a new pedagogy for their classroom practice. This 

model is associated with Vygotsky’s (1987) views of the content in a learning 

environment. He explained that content can be associated with two different 

conceptual processes: development of scientific and spontaneous knowledge. 

The competence model is linked to scientific knowledge in the case of this study: 

The ICT trainer mediates systems of interrelated ideas through interaction with 

teachers. In this competence model, teachers have “considerable control over the 

construction of spaces as pedagogic sites as there are no regulatory boundaries 

limiting access and movement” (Bernstein, 2000, p. 46). 

On the other hand, the performance model stresses the importance of separate 

subject disciplines and does not draw extensively from real life. According to 

Vygotsky (1987), there should be a connection between spontaneous knowledge 

(everyday knowledge) and scientific knowledge because the former provides 

foundations for the latter. He believed that everyday concepts do not add much 

to student cognitive development because they are based on already existing 

cognitive mechanisms. If the curriculum does not have this connection, it may 

limit teachers’ thinking. In the ICT training environment, the performance model 

has borders that limit teachers’ creation of new knowledge. In my view, this 

model does not allow teachers to interact as learners in the system so that they 

can develop their knowledge. The performance model tends to be very specific 

about what content must be learned and in what order. It focuses on 

depersonalised, formal ‘school knowledge’, rather than on everyday knowledge 

and experiences, and it builds knowledge and understanding in a specific 
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sequence (Hoadley & Jansen, 2009, p. 177). This type of model is likely to 

promote ineffective ICT integration because technology is ever-changing and 

training teachers with a rigid approach will result in teachers acquiring 

knowledge and skills irrelevant to their classroom practices. The performance 

model is very close and tailor-made for teachers. This study advocates for the 

competence model as it is constructivist. This model takes into consideration 

what extant knowledge teachers bring to ICT training to connect with new 

knowledge. The structure of the competence model also allows teachers as 

humans with cognitive ability to interact and develop their ICT skills and 

knowledge. 

Figure 3 shows that ICT teacher training has different content and can take 

many forms: Teachers can be trained to learn how to use ICT or be trained 

through ICT, and it can be used as central or complementary to the teacher 

training process. It is very rare that ICT teacher training can use all four 

quadrants (Collis & Jung, 2003). 

 

Figure 3 Categories for ICT in teacher training (Collis & Jung, 2003, p. 176) 
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According to Collis and Jung (2003), the core technology approach uses ICT as 

part of the content approach to equip teachers with ICT skills to be used in the 

classroom; for example, selecting appropriate ICT tools and supporting students 

in the use of those tools; using ICT to promote learning activities; developing new 

methods of facilitating learning; and evaluating student performance. In other 

words, ICT use in the classroom as a teacher training content focus refers to 

helping teachers gain ICT competence skills. This approach has lot to do with 

Bernstein’s (1996) competence model where teachers are given the opportunity 

to experience different types of ICT skills and integrate them with their subject 

knowledge. This approach sits well with Vygotsky’s (1978) idea of tools 

(computers) being central to the appropriation of knowledge in the teaching and 

learning environment. 

Complementary technologies are usually gained after core technology and in 

most cases training does not offer such. Most of the time, complementary 

technologies are not regarded as a requirement for teachers. However, research 

by UNESCO (2004) showed that training programmes in countries like 

Singapore, Austria, Malaysia and South Korea have gone beyond basic ICT 

training to using complementary technology and are said to be integrating ICT 

into teaching and learning effectively. This means that ICT teacher training need 

to expose teachers to both core and complementary technology. In search of ICT 

training content that will enhance effective pedagogical integration, it is worth 

noting that ‘there is no one answer’ to effective professional development, hence 

Guskey’s study in search of the optimal mix (Guskey, 1994). He warned that an 

optimal mix can work in certain settings but not in others and that it changes 

over time. He stressed that there is no precise statement about effective 

professional development and provided six guidelines for optimal mix that can 

be followed in professional development. 
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Modelling as Teaching Approach 

Modelling is an instructional strategy in which the teacher demonstrates a new 

concept, skill or approach to learning and learners learn by observing and 

practising (Eggen & Kauchak, 2001). It is a very simple apprenticeship model in 

which the teacher passes over their expertise to the learner in a series of staged, 

scaffolded steps. It also dovetails perfectly with what education research tells 

about effective teaching and mediated learning experiences (MLEs). The phases 

of modelling are noted by Hurley and Chater (2005) as follows: 

 I do: This involves the teacher demonstrating to the class how to perform 

a task or procedure. This might be in any subject where a teacher is giving 

learners a clear instruction and demonstrates a certain skill. Herman 

(2002) maintained that modelling can also be scaffolded by a pre-written 

worked example. These are especially useful when they are labelled with 

the steps learners should go through. Models should always be 

deconstructed in the first instance. 

 We do: This stage involves joint construction. Learners encounter a second 

problem that has the same deep-structure as the first problem covered in 

the I-do stage but with different surface features. In the we-do stage, 

teachers and learners collaborate in the building of a second example, 

usually through questioning and dialogue. 

 You do: This stage involves independent practice. This means that the 

learner works alone on a third, similar problem. This might be a partially 

completed problem or task, and learners are expected to do it 

independently. Another approach is to ensure that the original model or 

worked example remains visible to remind them of the steps they need to 

take. At this stage, the teacher might be quietly intervening with individual 

learners who need extra support. The you-do stage should not be 

considered to be analogous with exam-conditions; instead, it is about 

withdrawing, or fading some level of support rather than removing it 

altogether. 
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The table below depicts mentoring roles as modelling takes place in the teaching 

and learning environment. It has the fourth layer, which is explained below the 

table. 

 

Table1: Mentoring roles in modelling (Levy, 2007) 

Levy (2007) advanced the above modelling phases by adding the fourth layer: 

you do it together. This phase is learners working together and the teacher 

providing fading support to ensure that they demonstrate the learned skills and 

to clear misconceptions. 

Conceptual Framework 

This section presents the conceptual framework formulated for this study. It 

illustrates what can be expected in this study, presents the relevant concepts for 

this study and maps out how they relate to each other. This is illustrated in 

Figure 4. 
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Figure 4 Conceptual framework 
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The conceptual framework in Figure 4 depicts the key elements (context, content 

and pacing of training) that constitute ICT training. This study investigated how 

mediation in ICT training ties these elements together to influence ICT 

pedagogical integration in the classroom. This study argues that the context of 

ICT training is important in promoting effective ICT integration and strongly 

believes that onsite ICT professional development is effective to give teachers the 

support and guidance that will help them develop ICT pedagogical knowledge 

and skills. As Guskey (2002) explained, onsite professional developments not 

only allow teachers to generate valuable knowledge and skills, but they also 

support the development of teachers’ capabilities to work collaboratively in 

achieving a common goal. Onsite professional development also encourages the 

idea that schools are learning communities and that both teachers and learners 

are thriving. 

This study advocates for open content in the competent model, which is based 

on the constructivist view and allows teachers to interact with one another 

during their training. In other words, the competent model content allows 

mediation to take place during training, which is important in developing ICT 

knowledge. The competence model can be modified by teachers to fit their own 

unique ICT context when integrating ICT into teaching and learning. 

This study argues in favour of ongoing ICT training over once-off ICT training, 

because once-off training, as the name implies, happens infrequently and 

teachers do not receive follow-up support. Ongoing ICT teacher training is likely 

to promote effective ICT integration in the classroom because teachers get time 

to go and try what they have learned during training and challenges can be 

discussed in the next training session. Thus, ongoing ICT training offers teachers 

the opportunity for follow-up support, while helping them to develop their ICT 

skills and knowledge. Without forms of support, teachers will be unable to 

integrate what they have learned from ICT professional development. Vygotsky’s 

theory indicates that internalisation is a prolonged process that requires 

continuous support from other people and symbolic mediators in addition to 
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time for individual reflection. Therefore, continuous support is the core of ICT 

teacher development. 

Mediated Learning Experience in ICT Training 

MLE has it root in sociocultural theory, which maintains that social interaction 

and cultural institutions, such as schools, classrooms and so on, have important 

roles to play in an individual’s cognitive development. MLE in some respects is 

similar to Vygotsky’s (1978) concepts of ZPD and internalisation and the 

concepts of scaffolding (Wood, Bruner & Ross, 1976). This has captured the 

interest of many developmental psychologists and educators, such as Rogoff, 

(1990), Valsiner, (1988) and Westsch (1985). This study is grounded in the 

sociocultural theory and it maintains that teachers learn ICT pedagogical skills 

through a MLE that emanates from ICT training. Both MLE and sociocultural 

theory emphasise the importance of sociocultural forces in shaping a child’s 

development and learning (Kozulin, 2002). 

It is well known that Vygotsky was concerned about the overly individualist focus 

of Piaget’s theory. According to Vygotsky (1978), complex mental activities begin 

as basic social activities. I believe that socialisation and interaction between the 

ICT trainer and trainees (teacher) during training help teachers to learn ICT 

pedagogical skills. Building from Vygotsky’s theory, Feuerstein (1991) focused 

on the issue of the concrete mechanisms of learning through the mediation of 

another human being (Kozulin & Presseisen, 1995). Teachers in ICT training do 

not learn in isolation but through guidance from the trainer and through other 

colleagues. MLE contends that interaction between individuals and the 

environment is never immediate but always mediated and that learning is 

achieved not through direct exposure but through the indirect experience or 

mediation provided by the presence of an adult (Kozulin & Presseisen, 1995). 

Feuerstein’s (1980) theory emphasises the communal understanding of 

knowledge, not only in the collaborative sharing of experience, but in the sorting 

or categorising of ideas, and ultimately influences the potential ways that the 
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transfer of knowledge can occur in the student’s thinking (Perkins & Salomon, 

1988). The mediator helps the learner “frame, filter and schedule stimuli”. 

Mediation assumes that instruction is more concerned with going beyond the 

giving information. It connects the present with both the past and in anticipation 

of the future “than with mastering specific bit of here-and-now data”(Kozulin & 

Presseisen, 1995). 

Vygotsky (1978; 1986) maintained that high mental processes can be considered 

as functions of mediated activity. He pointed out three major classes of 

mediators: material tools, psychological tools, and other human beings. Vygotsky 

mentioned that concept formation and communication have one common crucial 

point. However, when conception formation hierarchy was considered, 

communicative situations could not elaborate beyond the general counter 

position of classroom instruction and spontaneous everyday learning. This left 

considerable missing sections in Vygotsky’s theory of mediation. Kozulin and 

Presseisen (1995) noted: 

Vygotsky and Feuerstein theories draw different conclusions from the 

above-mentioned limitations of the normative development model. Vygotsky 

argue that development is sociocultural specific and therefor the task that 

are used to evaluate children’s functioning and the ‘norms’ can only be 

formulated in terms of social and cultural goals set by a given community. 

It is important to remember however, that Vygotsky himself was unequivocal 

in his conviction that cognitive functioning based on higher-order symbolic 

tools associated with literacy and numeracy is superior to that based on 

everyday experience and oral transmission of culture (Luria, 1976; Vygotsky 

& Luria, 1930/1993). 

MLE theory seems to be much more radical in its rejection of the normative 

development model. Unlike Vygotskian theory, it offers no age of psychological 

functions at practically any age and these conditions makes such a model 

unnecessary. The focus of discussion shifts towards the availability or lack of 
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MLE. The performance of the child before and after intensive mediation becomes 

an internal system of reference, replacing that of the external age-related norm. 

In practical terms, this means no predictions based on current performance are 

made regarding the child’s ultimate performance level. The child is not measured 

against either their sociocultural group or the average performance in the society 

as a whole. 

In Vygotsky’s theory, no attempt was made to differentiate between human 

mediators beyond their function as vehicles of symbolic mediation. ‘Mediation’ 

serves as a key word in a considerable number of studies inspired by Vygotsky’s 

and Feuerstein’s ideas. There are, however, two faces of mediation: one human 

and the other symbolic. Approaches focusing on the human mediator usually try 

to answer the question: What kind of involvement on the part of the adult is 

effective in enhancing the child’s performance? This study also seeks to answer 

a similar question: What mediational role does the ICT trainer have in the 

development of teachers’ ICT pedagogical skills? However, those who focus on 

the symbolic aspect pose the question: What changes in the child’s performance 

can be brought about by the introduction of the child to symbolic tool mediators? 

The concept of learning that is mediated has been seriously examined as a 

construct for a better understanding of cognitive development in the classroom. 

There has been a growing body of scholars in the past three decades that have 

done intensive research on MLE, focusing on mother-to-child mediation, peer-

to-peer mediation and also on teacher and learner mediation to enhance 

learners’ cognitive development (Belsky, Goode & Most, 1980; Berk & Spuhl, 

1995; Bornstein & Tamis-Lemoda, 1990; Bradley & Caldwell, 1984; Clarke-

Stewart, 1993; Cristofaro & Tamis-Lemoda, 2012; Klein, 1996; Rodriguez et al., 

2009; Tamis-Lemoda, Bornstein & Baumwell, 2001). These scholars support 

mediation to enhance learning. The focus in this study is on the mediation by 

the ICT trainers to enrich teachers’ ICT pedagogical skills. However, Kozulin and 

Presseisen (1995) noted that the human aspects of mediation have confirmed its 

importance, but at the same time, have clearly revealed the episodic character 
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of our understanding of this phenomenon. It is generally agreed that the means 

of classifying mediational interactions is missing from Feuerstein’s theory. 

MLE processes describe a special quality of interaction between a mediator and 

a learner (Feuerstein, 1979; Tzuriel, 2002). In this qualitative interactional 

process, parents, or substitute adults or peers, interject themselves between a 

set of stimuli and the developing human (learner) and modify the stimuli for 

them. MLE processes are considered the proximal factor that explains cognitive 

development. It offers each individual learner a propensity to learn from new 

experiences and learning opportunities and to change their own cognitive 

development. The basic assumption of MLE is that individuals learn through the 

modalities of direct exposure and MLE. 

According to Feuerstein and Feuerstein (1991, p. 5), MLE is broadly concerned 

with the interaction between a human being and its sociocultural environment. 

However, it does not include all interactions and focuses on experiences that 

influence the individual’s “propensity to learn”. Feuerstein and Feuerstein 

further explained that MLE as a quality or interaction is responsible for two 

major phenomena unique to human beings: modifiability and diversity. These 

two phenomena are closely intertwined and contribute to every human learner’s 

considerable cognitive plasticity and flexibility. This quality is achieved by the 

interposition of an initiated and intentioned adult between the stimuli of the 

environment and the child. Feuerstein and Feuerstein (1991) suggested the 

following 12 major parameters or criteria of MLE: mediation of intentionality and 

reciprocity; mediation of transcendence; mediation of meaning; mediation of 

feeling of competence; mediation of regulation and control of behaviour; 

mediation of sharing behaviour; mediation of individuation and psychology 

differentiation; mediation of goal seeking; mediation of setting, planning and goal 

achieving behaviour; mediation for challenge; the search for novelty and 

complexity; mediation of awareness of the human as a changing entity; 

mediation of the search for an optimistic alternative; and mediation of the feeling 

of belonging. They further asserted that the first three parameters (mediation of 



52 

intentionality and reciprocity, mediation of transcendence, mediation of 

meaning) need to be accounted for in every learning exchange that constitutes a 

MLE. The other nine are not to be considered exhaustively, and are rather seen 

as a first selection of qualities of interaction that may not need to appear in each 

interaction in order to turn it into a mediating experience. Feuerstein referred to 

these criteria as secondary parameters and its presence is situationally 

determined and varies greatly according to societal environment and cultural 

factors. 

The three primary parameters are responsible for the individual’s cognitive 

development. Feuerstein (1990) maintained that the first three criteria are 

considered universal and can be found in all races, cultures and socio economic 

strata. These parameters are discussed in the following subsections. 

2.1.3 Intentionality and reciprocity 

In this criterion, an adult turns the interactive situation from a random, 

incidental experience into an intentional one. This intentionality has two foci: 

the object of learning and the child or the learner. The major task for an adult is 

to transform the object to be learned so that the object is experienced and not 

merely passively registered by the child. It is important to note that it is not the 

object per se, but the child’s cognitive development that is primarily targeted in 

mediated interactions. In the learning environment, the learner should realise 

that the real objective of a learning activity is not a particular task or puzzle, but 

their own thinking. Mediation for intentionality is inadequate without the child’s 

reciprocity because this interaction needs to be a two-way street where there is 

communication from both sides. It is through reciprocity where ideas are filtered 

and refined. This criterion is considered crucial for the ‘ignition’ of the mediation 

process. 

In the ICT training environment, mediation of intentionality and reciprocity is 

observed between ICT trainer and teachers and among teachers themselves, and 

incidental ICT learning experiences are turned into intended experiences that 
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involve the exchange between the parties. The focus in this criterion is constantly 

on the development of teachers’ ICT pedagogical skills. 

2.1.4 Transcendence 

In this criteria, the meditator expands learning opportunities for the learner by 

going beyond the goals of the particular interactions. Feuerstein (1990) explained 

that a mediator does not limit the length and breadth of an interaction to those 

parts of the situation that have originally initiated the exchange. Instead, they 

widen the scope of the interaction to goals that are more remote to the learners 

at that moment. The mediator provides both the immediate or concrete needs of 

the children and attempts to reach additional goals that are beyond the specific 

situation or activity. To clarify this parameter, Feuerstein (1990 p. 14) provided 

an example: 

If a child points to an orange and ask what it is, to provide merely a label to 

name the object would be an unmediated response. A transcendent 

interaction would offer a broader definition, one that indicate categorical 

classification (it’s the fruit of a plant/of a tree) and other reference to taste, 

smell etc. In order to help the learner make further connection. 

Transcendence as a mediating criterion not only provides the anticipated 

widening of cognitive factors in the information under question, but assumes the 

constant enlargement of the learners’ own need system and their dynamic 

continuous changes. It has significance beyond a here-and-now situation. 

Teachers learn their ICT knowledge through mediation and connect their ‘remote’ 

ICT skills with what they have learned during ICT training. 

2.1.5 Mediation of meaning 

Mediation of meaning refers to a mediator mediating meaning for learners. 

Feuerstein (1991) explained that mediation criteria deal with the questions of 

‘Why?’ and ‘What for?’ and other reasons why something is to happen or be done. 
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The goal of this parameter is explicitly to make those didactic or parental 

understandings that are all too often implicit with children. 

The trainer in this parameter explicitly attaches meanings to ICT skills that 

teachers are not sure about and also substantiate the reason behind these. For 

example, if the trainer teaches how to hyperlink a document and teachers do not 

seem to understand, the trainer will explain why they are learning it and how it 

will help them. 

The above discussion presented MLE and its importance in learners’ cognitive 

development. Despite the significance of MLE, Kozulin and Presseisen (1995) 

were concerned that it lacks the means to categorise mediational interactions. 

In Feuerstein’s writings, there is a little insight into how meanings are made and 

interpreted in MLE. It only provides 12 parameters that are not arranged in a 

certain order or logical sequence to measure mediational interactions. Coupled 

with this is the fact that Feuerstein (1990) provided no clear analytical tool. 

This study draws from Mortimer and Scott’s (2003) theoretical constructs of 

meaning making as a dialogic process to address the identified gap. Even though 

Mortimer and Scott came from a science point-of-view, their theory of meaning 

making is grounded in sociocultural theory and they claimed that it is universal. 

Therefore, this study contends that the dialogic process as constructed by 

Mortimer and Scott (2003) is consistent with the overall framework that guides 

this study. 

A dialogic process acknowledges the centrality of purposeful discourse between 

the teacher and the students in the classroom or learning environment. Mortimer 

and Scott (2003, p. 3) explained that “talk is central to meaning-making process 

and thus central to learning”. Therefore, Feuerstein’s theory of MLE and 

Mortimer and Scott’s (2003) theory of meaning making are both rooted in the 

premise that learning happens because of social interaction. Cognitive 

development is the result of a meaning-making process. In their theory, Mortimer 

and Scott go beyond merely stating the central importance of interaction in the 
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classroom by setting out a multi-level analytic tools for characterising both 

teacher-student and student-student interactions in the classroom that enhance 

learning. 

The Interactive—Non-Interactive 

Interactive participation is structured to allow participation of other people, 

whereas non-interactive participation excludes participation of other people 

(Mortimer & Scott, 2003). When these two dimensions of the communicative 

approach are combined, four communicative approaches are formed. These are 

discussed in the next section. 

Interactive dialogic means that the teacher and students consider a range of 

ideas together. If the level of interanimation is high, learners pose genuine 

questions as they explore and work on different points of view. If the level of 

interanimation is low, the different ideas are simply made available. In 

interactive/dialogic participation, the teacher revisits and summarises different 

points of view, either simply listing them (low interanimation ) or exploring 

similarities and differences (high interanimation). According to Mortimer and 

Scott (2003 p. 38), the main point in this dimension is that, even though 

statements are made “that addresses student’s” or others’ points of view at the 

same time, the teacher does not call for any turn-taking interaction with the 

students. The interactive/authoritative–teacher focuses on one specific point-of-

view and leads students through a question and answer routine with the aim of 

establishing and consolidating that point-of-view. Here, the class could be highly 

interactive yet authoritative because the teacher pays little attention to view. It 

involves the teacher presenting a specific point-of-view or concept in a formal 

lecture mode. 

Teacher Interventions 

Teacher intervention focuses on the ways in which the teacher intervenes to 

develop the content and make it available to all students in the classroom. It can 

take the form of a non-interactive/dialogic presentation, where the teacher 
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differentiates between everyday and school knowledge. Table below shows the 

different types of teacher interventions and their focus points. 

 

Table 2: Types of teacher interventions and their focus points (Mortimer & Scott, 2003) 

Mortimer and Scott (2003) argued that the first three interventions (shaping 

ideas, selecting ideas and marking key ideas) relate to how the teachers act to 

introduce and develop content knowledge. The remaining ones refer to other 

aspects of staging the teaching performance. MLE and teacher interventions are 

at the heart of this study as they help trainers make meaning during ICT 

training. 
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Chapter 3: 

Analytical Framework 

Introduction 

The previous chapter provided a critical account of the theoretical framework 

and of the literature. Integral concepts such as ICT pedagogical skills, mediation, 

interaction and participation were identified and interrogated to frame a 

disposition that enabled a theoretical base to implement further research for this 

study. 

This chapter presents the analytical framework for the study that allows it to 

conduct a good analysis of mediation in ICT training and go through all the steps 

in the analysis spectrum. I designed an analytical framework to structure my 

thinking and to help logical thinking about mediation in ICT training in a 

systematic manner. In order to answer the theoretical questions using qualitative 

empirical data, an analytical framework was incorporated with the important 

aim to guide and facilitate meaning making and understanding of ICT mediation 

in ICT training. The analytical framework is illustrated in the diagram in Figure 

8. The analytical framework focuses on the study’s research questions and 

systematic, comprehensive, transparent and reduced biases that could have 

swayed the study’s interpretation. It helps explain how a certain type of analysis 

were conducted, drawing from literature presented in the previous chapter, and 

shows syntheses between the concept, theory and data. 

The concept of ICT training was critical in establishing three relative propositions 

that are illustrated in Figure 5: ICT trainee, ICT trainer and ICT content. These 

cautiously generated supporting factors through the selected studies. 

Inadvertently, these elements were crucial in exploring how mediation in the ICT 

training promotes ICT pedagogical skills that enhance effective ICT integration 

in the classroom. 
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Figure 5 Three ICT training objects 

 

Figure 6 Analytical framework 
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ICT Training 

Figure 6 presents the ICT training environment with three objects: ICT trainees 

(teachers), ICT content and ICT trainer. Teachers are taken as learners in the 

ICT training programme. The main aim of the teachers in this programme is to 

learn ICT pedagogical skills. In this study, these are understood as set of ICT 

skills or abilities that are intertwined with teaching methodologies to facilitate 

effective ICT integration that may be applied online and in hybrid and face-to-

face learning environments. ICT trainers are assumed to have better ICT 

pedagogical skills than the trainees. Trainers mediate ICT content to be learned 

by putting themselves between the ICT content and the trainees. Arrows between 

the three objects depict the relationship that exists between the three constructs 

and also show the interaction that takes a two-way direction in collaboration and 

sharing of ICT pedagogical skills. 

ICT Pedagogical Skills 

ICT training should develop teachers’ ICT pedagogical skills that are essential for 

effective ICT integration in the classroom. The analytical framework presented in 

Figure 6 depicts MLE, where ICT pedagogical skills are at the core of the 

discussions taking place during ICT training. Based on Underwood et al.’s (2007) 

and Ng & Ho’s (2012) understanding of ICT pedagogical skills, this study 

maintains that ICT pedagogical skills include teaching strategies that use social 

constructivism, where negotiating is taken-as-shared meaning with teachers as 

students in the ICT training, class discussion, or small-group collaboration that 

may be personally meaningful for effective ICT integration in classroom. 

According to Kopcha (2012), an ICT pedagogy skill is associated with the 

approach that includes collaborative problem and project-based learning in 

which teachers explore a subject deeply and bring their knowledge to bear on 

complex, everyday questions, issues and problems. 

An ICT trainer should construct ICT pedagogical scenarios in such a way that 

teachers can build on their prior knowledge. This will help teachers build new 
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knowledge on the basis of their earlier subject and ICT knowledge and communal 

understanding. Teachers are encouraged to work together and build new 

knowledge in cooperation with one another, while benefiting from the knowledge 

and skills presented. In ICT training, the trainer is expected to maintain dialogue 

and contact with the students in network-based education. 

It is anticipated that ICT pedagogical skills developed through ICT training will 

help teachers improve ICT integration in the classroom, thereby moving them 

from having separate content knowledge and technology knowledge that they 

learned in isolation. Usually it is not easy to infuse the two, especially if they 

were learned in isolation. ICT pedagogical skills support technological, 

pedagogical and content knowledge (TPACK). With TPACK, teachers have a 

comprehensive understanding that a range of ICT tools exists for a particular 

task and the ability to choose a tool based on its fitness and strategies for using 

the tool’s affordances to leverage teaching and learning. Teachers should also 

have the ability to apply learned strategies into everyday teaching. According to 

Koehler and Mishra (2009), teachers must have TPACK for them to maximise the 

potentials of technology and to encourage learners to construct new knowledge. 

Mishra and Koehler’s (2009) TPACK framework guides how pedagogy, content 

and technology should be incorporated by teachers to create an effective ICT 

integration lesson. They acknowledge that technology affects both content and 

the way in which it is taught. They regard TPACK as specialised knowledge 

required for good teaching with technology. So, it is imperative that ICT 

pedagogical skills become a central element in the dialogue/discussions that 

take place during ICT training to strengthen teachers’ TPACK. 

ICT Trainer’s Intervention 

ICT trainers facilitate the training sessions and are seen as teachers in this 

regard. It could be said that the role of the teacher has always been of a mediator 

between the learner and the knowledge to be acquired. The teacher is responsible 

for introducing learners to new concepts and help them walk through this new 
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knowledge until the learners appropriates it. The contribution of the 

sociocultural theory to the field of education is making the role of the teacher 

much more interactive, dialogic and visible. Mortimer and Scott’s (2003) 

construct of teacher intervention shows the teacher in the process of mediation 

by doing the following: shape ideas, select ideas, mark key ideas, share ideas, 

check understanding, and review ideas. These teacher interventions align with 

the Vygotskian concept of human mediation because the teacher is not the 

person who knows it all and transmits knowledge but rather a facilitator that 

helps learners to construct their own knowledge and invites them to be active 

participants in their learning process. It is through mediated interaction between 

the teacher and the learner that knowledge is created and learning and 

development take place. The role of the teacher is to mediate continuously the 

complexity of the activity systems of knowledge consumption and production for 

learners. However, the important thing is that all of this is done by the teacher 

in constant discourse with the learners and in active engagement with them. 

ICT Mediation Criteria 

MLE is measured with the following three parameters: mediation of intentionality 

and reciprocity, mediation of transcendence, and mediation of meaning. 

Feuerstein (1990) argued that for mediated learning to take place in the teaching 

and learning environment, these three parameters need to be present. ICT 

trainers as mediators facilitate learning in the classroom, as opposed to giving 

information or knowledge. In mediation of intentionality and reciprocity, the ICT 

trainer focuses on changing a random or incidental ICT learning experience to 

an intended learning experience; and in mediation of transcendence, the ICT 

trainer expands learners knowledge and opens avenues to connect with future 

knowledge. The ICT trainer goes beyond what is asked in the training during the 

training session and opens room for future developments. In the third parameter, 

mediation of meaning, the trainer explicitly attaches meanings to ICT skills that 

teachers are not sure about and substantiates the reason behind them. The 
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dotted lines in Figure 6 represent the teacher moving from one parameter to 

another, sorting and categorising ideas based on the scenario at hand. 

ICT Meaning-Making Process 

ICT meaning making is the result of a dialogic process that results in the 

development of ICT pedagogy (Mortimer & Scott, 2003). Figure 6 presents 

communication in ICT training that can be dialogic or authoritative in nature, 

and also, teachers’ intervention in the dotted lines. Talk can move from being 

dialogic to authoritative, where the ICT trainer just focuses on one point-of-view, 

such as school content or intended curriculum and exclude participation from 

their talk. The aim is to communicate pre-set school knowledge. The 

authoritative process can be interactive, where the ICT trainer involves learners 

in talk but channels them to one school point-of-view, which is done through 

question and answer. 

The dialogic or authoritative dimension can be either interactive or non-

interactive, depending on the ICT trainer. If the trainer opens discussion to more 

than one point-of-view and allows teachers to participate in the exploration of 

ideas, then the process is an interactive dialogic communication approach. ICT 

trainers’ focus on this process is to consolidate teachers’ ICT knowledge and 

skills with the intended knowledge and skills for the session. However, if the 

trainer excludes teachers in their talk, the approach becomes non-interactive. 

This dimension can be observed in the three mediation criteria of mediation of 

intentionality and reciprocity, mediation of transcendence and mediation of 

meaning. 

Operationalising MLE in ICT Training 

MLE seem to lack levels to measure mediation, so this study seeks to bridge this 

existing gap in MLE theory by categorising it and assigning levels to it. MLE uses 

parameters/criteria as yardsticks to measure mediation in the teaching and 

learning environment that claim to have had a MLE. In operationalising MLE, 

this study believes that it is important to assign a level next to each criterion to 
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understand the level of mediation that take place during ICT training. According 

to Kozulin and Presseisen (1995), it is in the reciprocation where the mediator 

determines and calibrates their mediation to make learning accessible to 

learners. This mediation expands ICT skills and knowledge and opens 

possibilities for future ICT skills connection, thus enabling teachers to connect 

what was learned during ICT training and the real situation in the classroom. 

This mediation can happen as a result of an interactive dialogic approach where 

different ideas are explored and teachers are included in the discussion. 

Mediation becomes functional because more than one point-of-view is 

considered in the process of meaning making. This mediation can move from the 

lower level to the higher level, or vice versa, depending on the understanding of 

the learner. ICT meaning making can explicitly provide an understanding of ICT 

skills to be learned and substantiate why, what and the other reasons ICT skills 

has to be learned. This parameter is the result of an interactive dialogic process 

that allows teachers’ participation and considers a range of ideas together. This 

mediation can be categorised from the progressive level of mediation to the high 

level of mediation. 

In this study, to proclaim a meaningful ICT mediation, it should be an interactive 

dialogic approach where knowledge is explicitly discussed in class and there are 

open avenues for future development by both ICT trainer and teachers. 

3.1.1 Mediated learning experience in ICT training 

MLE has its roots in sociocultural theory, which maintains that social interaction 

and cultural institutions, such as schools and classrooms, have important roles 

to play in an individual’s cognitive development. MLE in some respects is similar 

to Vygotsky’s (1978) concepts of ZPD and internalisation and the concept of 

scaffolding (Wood et al., 1976). Which have captured the interest of many 

developmental psychologists and educators (Rogoff, 1990; Valsiner, 1988; 

Westsch, 1985). This study is grounded in sociocultural theory and it maintains 

that teachers learn ICT pedagogical skills through MLEs that emanate from ICT 
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training. Both MLE and sociocultural theory emphasise the importance of 

sociocultural forces in shaping a child’s development and learning (Kozulin, 

2002). 

It is well documented that Vygotsky was concerned about epistemological 

individualism in Piaget’s theory and the neglect of social interaction. According 

to Vygotsky (1978), complex mental activities begin as basic social activities. This 

study believes that socialisation and interaction between the ICT trainer and 

trainees (teacher) during training help teachers to learn ICT pedagogical skills. 

Building from Vygotsky’s theory, Feuerstein (1991) focused on the issue of the 

concrete mechanisms of learning through the mediation of another human being 

(Kozulin & Presseisen, 1995). Teachers in ICT training do not learn in isolation, 

but through guidance from the trainer and other colleagues. MLE contends that 

interaction between the individuals and environment is never immediate because 

it is always mediated, and that learning is achieved not through direct exposure 

but through the indirect experience or mediation provided by the presence of an 

adult (Kozulin & Presseisen, 1995). Feuerstein’s (1980) theory emphasises the 

communal understanding of knowledge not only in the collaborative sharing of 

experience, but in the sorting or categorising of ideas. This ultimately influences 

the potential ways that transfer of knowledge occurs in students’ thinking 

(Perkins & Salomon, 1988). The mediator helps the learner “frame, filter and 

schedule stimuli”. Mediation assumes that instruction is more concerned with 

going beyond the giving information. It connects the present with both the past 

and in anticipation of the future ‘than with mastering specific bit of here-and-

now data’ (Kozulin & Presseisen, 1995). 

Vygotsky (1978; 1986) maintained that high mental processes can be considered 

as functions of mediated activity. He pointed out three major classes of 

mediators: material tools, psychological tools and other human beings. Vygotsky 

mentioned that concept formation and communication have one common crucial 

point, but in an actual sense when conception formation hierarchy was 

considered, communicative situations could not elaborate beyond general 
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counter position of classroom instruction and spontaneous everyday learning. 

This left considerable gaps in Vygotsky’s theory of mediation. Kozulin and 

Presseisen (1995) noted: 

Vygotsky’s and Feuerstein’s theories draw different conclusions from the 

above-mentioned limitations of the normative development model. 

Vygotsky argues that development is socioculturally specific and, 

therefore, the tasks that are used to evaluate children’s functioning and 

the ‘norms’ can only be formulated in terms of social and cultural goals 

set by a given community. It is important to remember, however, that 

Vygotsky himself was unequivocal in his conviction that cognitive 

functioning, based on higher-order symbolic tools associated with literacy 

and numeracy, is superior to that based on everyday experience and oral 

transmission of culture (Luria, 1976; Vygotsky & Luria, 1930/1993). 

The MLE theory seems to be much more radical in its rejection of the normative 

development model. The focus of discussion shifts towards the availability or 

lack of MLE. The performance of the child before and after intensive mediation 

becomes an internal system of reference, replacing that of the external age-

related norm. In practical terms, this means no predictions based on current 

performance are made regarding the child’s ultimate performance level. The child 

is not measured against either their sociocultural group or the average 

performance in the society as a whole. 

In Vygotsky’s theory, no attempt was made to differentiate between human 

mediators beyond their function as vehicle of symbolic mediation. In a 

considerable number of studies inspired by Vygotsky’s and Feuerstein’s ideas, 

mediation serves as a key word in a considerable number of studies. There are, 

however, two faces of mediation: human and symbolic. Approaches focusing on 

the human mediator usually try to answer the question: What kind of 

involvement on the part of the adult is effective in enhancing the child’s 

performance? This study also seeks to answer a similar question: What 
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mediational role does the ICT trainer have in the development of teachers’ ICT 

pedagogical skills? However, those who focus on the symbolic aspect pose the 

question: What changes in the child’s performance can be brought about by the 

introduction of the child to symbolic tools mediators? 

The concept of learning that is mediated has been seriously examined as a 

construct for better understanding cognitive development in the classroom. 

There has been a growing body of scholars in the past three decades that has 

done intensive research on MLE, focusing on mother-to-child mediation, peer-

to-peer mediation and also on teacher and learner mediation to enhance 

learners’ cognitive development (Belsky et al., 1980; Berk & Spuhl, 1995; 

Bornstein & Tamis-Lemoda, 1990; Bradley & Caldwell, 1984; Clarke-Stewart, 

1993; Cristofaro & Tamis-Lemoda, 2012; Klein, 1996; Rodriguez et al., 2009; 

Tamis-Lemoda et al., 2001). These scholars support mediation in enhancing 

learning. The focus in this study is on mediation by the ICT trainers in enriching 

teachers’ ICT pedagogical skills. However, Kozulin and Presseisen (1995) noted 

that human aspects of mediation have confirmed its importance, but at the same 

time, have clearly revealed the episodic character of our understanding of this 

phenomenon. It is generally agreed that the means of classifying mediational 

interactions is missing in Feuerstein’s theory. 

MLE processes describe a special quality of interaction between a mediator and 

a learner (Feuerstein, 1979; Tzuriel, 2002). In this qualitative interactional 

process, parents, substitute adults or peers interject themselves between a set 

of stimuli and the developing human (learner) and modify the stimuli for them. 

MLE processes are considered as the proximal factor that explains cognitive 

development. It offers individual learners a propensity to learn from new 

experiences and learning opportunities and to change their own cognitive 

development. The basic assumption of MLE is that individuals learn by way of 

two main modalities: direct exposure and MLE. 
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According to Feuerstein and Feuerstein (1991, p. 5), MLE is broadly concerned 

with interaction between a human being and their sociocultural environment. 

However, it does not include all interactions but focuses on experiences that 

influence individual’s “propensity to learn”. Feuerstein further explained that 

MLE as a quality or interaction is responsible for two major phenomena unique 

to human beings: modifiability and diversity. These two phenomena are closely 

intertwined and contribute to every human learner’s considerable cognitive 

plasticity and flexibility. This quality is achieved by the interposition of an 

initiated and intentioned adult between the stimuli of the environment and the 

child. Feuerstein and Feuerstein (1991) suggested 12 major parameters or 

criteria of MLE. These criteria are mediation of intentionality and reciprocity; 

mediation of transcendence; mediation of meaning; mediation of feeling of 

competence; mediation of regulation and control of behaviour; mediation of 

sharing behaviour; mediation of individuation and psychology differentiation; 

mediation of goal seeking; mediation of setting, planning and goal achieving 

behaviour; mediation for challenge; the search for novelty and complexity; 

mediation of awareness of the human as a changing entity; mediation of the 

search for an optimistic alternative; and mediation of the feeling of belonging. He 

further asserted that the first three parameters (mediation of intentionality and 

reciprocity, mediation of transcendence, and mediation of meaning) need to be 

accounted for in every learning exchange that constitutes the MLE. The other 

nine are not to be considered exhaustively, but are seen, rather as a first 

selection of qualities of interaction that may not need to appear in each 

interaction in order to turn into a mediating experience. Feuerstein referred to 

these criteria as secondary parameters. Their presence is situationally 

determined and varies greatly, according to societal environment and cultural 

factors. 

These three primary parameters are responsible for the individual’s cognitive 

development. Feuerstein (1990) maintained that these first three criteria are 



68 

considered universal and can be found in all races, cultures and socio economic 

strata. 

Intentionality and reciprocity: In this criterion, adults turn the interactive 

situation from a random, incidental experience into an intentional one. This 

intentionality has two foci: the object of learning and the child, or the learner. 

The major task for an adult is to transform the object to be learned so that the 

object is experienced and not merely passively registered by the child. It is 

important to note that it is not the object per se but the child’s cognitive 

development that is primarily targeted in mediated interactions. In a learning 

environment, the learner should realise that the real objective of a learning 

activity is not a particular task or puzzle, but the learner’s own thinking. 

Mediation for intentionality is inadequate without the child’s reciprocity because 

this interaction needs to be a two-way street where there is communication from 

both sides. It is through reciprocity that ideas are filtered and refined. This 

criterion is considered crucial for the ‘ignition’ of the mediation process. 

In an ICT training environment, mediation of intentionality and reciprocity is 

observed between the ICT trainer and teachers and among teachers themselves 

where incidental ICT learning experiences are turned into intended experiences 

that involve the exchange between the parties. The focus all the time in this 

criterion is on the development of teachers’ ICT pedagogical skills. 

Transcendence: In this criterion, the meditator expands learning opportunities 

for the learner by going beyond the goals of the particular interactions. 

Feuerstein (1990) explained that a mediator does not limit the length and 

breadth of an interaction to those parts of the situation that have originally 

initiated the exchange. Rather, they widen the scope of the interaction to goals 

that are at that moment more remote from the learners. The mediator provides 

for both the immediate or concrete needs of the children and attempts to reach 

additional goals that are beyond the specific situation or activity. To clarify this 

parameter, Feuerstein (1990 p. 14) provided an example: 
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If a child points to an orange and ask what it is, to provide merely a label to 

name the object would be an unmediated response. A transcendent 

interaction would offer a broader definition, one that indicates the 

categorical classification (it’s the fruit of a plant/ of a tree) and other 

references to taste, smell etc., in order to help the learner make further 

connections. 

Transcendence, as a mediating criterion, provides not only the anticipated 

widening of cognitive factors in the information under question, but assumes the 

constant enlargement of the learner’s own need system and their dynamic 

continuous changes. It has significance beyond a here-and-now situation. 

Teachers expand their ICT knowledge through mediation and connect their 

‘remote’ ICT skills with what they have learned during ICT training. 

Mediation of Meaning: This refers to a mediator mediating meaning to learners. 

Feuerstein (1991) explained that mediation criterion deal with the question of 

why, what for and other reasons for which something is to happen or be done. 

The goal of this parameter is to make explicit those didactic or parental 

understandings that are, all too often, implicit with the children. The trainer in 

this parameter explicitly attaches meanings to ICT skills, that teachers are not 

sure about and also substantiates the reason behind the skills. 

The above discussion presented MLE and it importance in learners’ cognitive 

development. Despite the significance of MLE, Kozulin and Presseisen (1995) 

were concerned that it lacks the means to categorise mediational interactions. 

In Feuerstein’s writings, there is a little insight into how meanings are made and 

MLE is interpreted. It only goes as far as providing 12 parameters that are not 

arranged in a certain order or logically sequenced to measure mediational 

interactions. Coupled with this is the fact that Feuerstein (1990) provided no 

clear analytical tool. This study draws from Mortimer and Scott’s (2003) 

theoretical constructs of meaning making as a dialogic process to address the 

identified gap. Even though Mortimer and Scott came from a science point-of-
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view, their theory of meaning making is grounded in a sociocultural theory and 

they claim it is universal. Therefore, it is the study’s contention that the dialogic 

process as constructed by Mortimer and Scott (2003) is consistent with the 

overall framework that guides this study. 

A dialogic process acknowledges the centrality of purposeful discourse between 

the teacher and the students in the classroom or learning environment. Mortimer 

and Scott (2003, p. 3) explained that “talk is central to meaning-making process 

and thus central to learning”. Therefore, Feuerstein’s theory of MLE and 

Mortimer and Scott’s (2003) theory of meaning making are both rooted in the 

premise that learning happens because of social interaction. Cognitive 

development is the result of a meaning-making process. In their theory, Mortimer 

and Scott go beyond merely stating the central importance of interaction in the 

classroom to setting out a multi-level analytic tool for characterising both 

teacher-student and student-student interactions in the classroom that enhance 

learning. 

3.1.2 The interactive—non-interactive 

Interactive participation is structured to allow for participation of other people, 

whereas non-interactive participation excludes the participation of other people 

(Mortimer & Scott, 2003). When these two dimensions of the communicative 

approach are combined, they form the four communicative approaches 

discussed next. 

Interactive dialogic: Teacher and students consider a range of ideas together. 

If the level of interanimation is high, they pose genuine questions as they explore 

and work on different points of view. If the level of interanimation is low, the 

different ideas are simply made available. 

Interactive/dialogic: The teacher revisits and summarises different points of 

view, either by simply listing them (low interanimation) or by exploring 

similarities and differences (high interanimation). According to Mortimer and 
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Scott (2003 p. 38), the main point in this dimension is that even though 

statements are made, such as, “That addresses student’s or others’ points of 

view”, the teacher does not call for any turn-taking interaction with the students. 

Interactive/authoritative: The teacher focuses on one specific point-of-view 

and leads students through a question and answer routine with the aim of 

establishing and consolidating that point-of-view. Here the class could be highly 

interactive, yet authoritative, because the teacher pays little attention or view. It 

involves the teacher presenting a specific point-of-view or concept in a formal 

lecture mode. 

Teacher interventions: Teacher intervention focuses on the ways in which the 

teacher intervenes to develop the content and make it available to all of the 

students in the classroom. 

3.1.3 Teacher interventions 

The teacher intervention can take the form of a non-interactive/dialogic 

presentation, where they differentiates between everyday and school knowledge. 

Table 3 shows the different types of teacher interventions and their focus points. 

 

Table 3 Types of teacher interventions and their focus points (Mortimer & Scott, 2003) 
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Mortimer and Scott (2003) argued that the first three interventions (shaping 

ideas, selecting ideas and marking key ideas) relate to how the teachers act to 

introduce and develop content knowledge, and that the remaining interventions 

refer to other aspects of staging the teaching performance. 

Conclusion 

This chapter presented the analytical framework of the study that was used to 

guide data generation techniques and its analysis. The analytical framework 

helped explain how a certain type of analysis was conducted, drawing from 

literature presented in the previous chapter and showing a syntheses between 

the concept, theory and data 
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Chapter 4: 

Research Design and Methodology 

Introduction 

The previous chapter provided an extensive account of the analytical framework 

and concepts that were used in this study to understand mediation in ICT 

training. This chapter presents the methodology and methods that were used in 

this study to generate valid answers to the key research question, which asks 

how mediation in ICT training influences effective ICT pedagogical integration in 

the classroom. Furthermore, the chapter provides justification for the 

identification of participants, and describes how the study ensured the 

objectivity of the data (trustworthiness) and how the data was analysed. Lastly, 

matters of research ethics clearance are discussed. 

Specific research design, methodology and methods were incorporated to justify 

the underpinning of the data. According to Rowley (2002), a research design is 

the logic that links the data to be collected and the conclusions to be drawn to 

the initial questions of a study to ensure coherence. Research designs are plans 

that guide the conditions for the collection and analysis of data in ways that seek 

to give relevance to the search process (Cresswell, 2003). Therefore, the design 

of a study can be seen as a blueprint detailing what will be done and how it will 

be accomplished. Research design involves determining how a chosen method 

was applied to answer the chosen research question(s). 

Henning, Van Rensburg and Smit (2007) argued that methodology is a 

collaborative stance to source data and findings that articulate the research 

questions that fulfil the purpose of the research. This suggests that the 

methodology draws on the choice and implementation of methods concurrent 

with the rationale of the study. This chapter embarks by strategically focusing 

on the research design and methodology that coincide with the MLE during ICT 

training. 
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This study is socially orientated. It seeks to understand how social interaction 

experiences of teachers who are being trained to integrate ICT into teaching and 

learning are created and given meaning. A qualitative approach was used to 

investigate how mediation in ICT teacher training influences effective ICT 

pedagogical integration in the classroom. The reason for adopting a qualitative 

approach is that it allows for in-depth descriptions and analysis of the social 

phenomena of the participants (Silverman, 2005). The qualitative approach 

helped the study to gain a deeper understanding of how mediation in ICT teacher 

training influences the development of teachers’ ICT pedagogical skills. The 

advantage of using a qualitative approach is that it has the potential to produce 

findings that cannot be arrived at by a quantitative approach (McMillan & 

Schumacher, 2006). The study only had seven participants, which is a small 

sample, so it capitalised on the advantage of a qualitative approach, because this 

approach works better with smaller samples. Another reason for using a 

qualitative approach was that it allowed me to study mediation in ICT training 

in its natural setting. 

Research Paradigm 

A paradigm is understood as a set of basic beliefs that symbolise a worldview 

that explains for its holder the nature of the world and their place within it and 

considers their relationships to that world and its components (Guba & Lincoln, 

1994). The research paradigm in this study reflects the multiple views, 

perceptions and assumptions about how mediation in ICT training was 

understood and later integrated in the classroom. Paradigms are different, 

diverse and unique to the specific contexts that shape reality for individuals. 

Consequently, there are divergent research paradigms to represent varying 

philosophical foundations and beliefs about reality. Mack (2010) identified the 

commonly used research paradigms as positivist, critical and interpretive. This 

study is framed within the interpretivist realm to draw meanings about ICT 

training from participants. 
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4.1.1 Interpretivism 

The very nature of the interpretive paradigm is to articulate the value of 

subjective meanings and symbolic action in the process of how individuals 

construct and reconstruct their reality (Morgan, 1983). This tradition does not 

wish to pre-empt that social structure, culture or relations that are static or 

unproblematic but seeks to understand how and why human beings behave in 

particular ways through their interactions and socialisations. In trying to 

understand mediation in ICT training, how and why teachers integrate ICT was 

based on the meaning they attached to it. The study is interested in meaning, 

thus it is interpretive. The strength in deriving meanings is significant because 

it exposes the individual teacher’s thoughts and sense making, which can be 

correlated with the end result. Meanings, assumptions and experiences are 

somewhat taken for granted in the positivist paradigm because science and 

experimentation support the claims thereof; however, in the interpretive realm, 

these actions are understood as historically and contextually situated (De 

Villiers, 2005). Therefore, the underlying feature of the interpretive paradigm 

dwells on the meanings created as a consequence of individual actions. These 

meanings are negotiated as they are modified through the interpretive journey. 

Interpretive researchers build their constructs by conducting detailed 

explorations of individuals’ experiences of the phenomenon of the research. 

Since knowledge and meaning are acts of interpretation, knowledge is seen as 

subjective rather than objective. Subjective findings indicate that inquiry is 

value-related as it allows for the study of complex human behaviour, shared 

meanings, documents and other artefacts. This correlates with the theoretical 

framework underpinning this study. In an attempt to understand the nature of 

the social realities of teachers who participated in ICT training, this study 

adopted an interpretivist approach because interpretivists believe there are 

multiple realities and that the social world is constructed by the human beings 

who live in it. As such, teachers who give meaning to their ICT professional 

development in the current study investigated how mediation (as social activity) 
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in ICT training helps them to develop their ICT pedagogical skills. Interpretivists 

use a systematic procedure to gain multiple socially constructed realities 

(McMillan & Schumacher, 2010). To gain social experience, the study relied on 

self-reported accounts of teachers who have attended ICT training to develop 

their ICT pedagogical skills, which enhances their instructional practice in the 

classroom. I inserted myself into a continual process of meaning construction in 

order to understand the phenomena under investigation by using a case study. 

4.1.2 Strengths of interpretivism 

Opposing the premise of the positivist paradigm, which predominantly accepts 

only one law-like formulation of the truth, the interpretive stance is far more 

inclusive to account for the social world with multiple perceptions from varied 

individuals (Thanh & Thanh, 2015). This was beneficial in achieving profound 

knowledge of how ICT training mediation helps in developing teachers’ ICT 

pedagogical skills through the process of exploring participants’ accounts of 

events. When multiple realities are understood within the plethora of in-depth 

reasoning, it can provide deep insight into the phenomenon. For instance, in the 

study by De Villiers (2005) regarding research in information systems, the 

interpretive paradigm was used to describe and interpret phenomena about 

domain processes, performances and innovations of information systems 

research. This contributed to deep insight into the management and 

development of information systems with reference to human thought and action 

in social or organisational contexts. This is what the study sought to do. 

The relationships between human beings, organisations and technology are not 

static but are perpetually evolving. Interpretive research seeks to understand 

this interaction and iterate the meaning thereof (Klein & Meyers, 1999). 

Participants were envisaged as producers rather than products, which implies 

that they are not treated as instruments but as key stakeholders in the data 

generation process. Subsequent to this, the role of the researcher is influenced 

by the history of the context: The researcher becomes immersed and an 
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autonomous relationship with participants develops. Such an environment is 

critical to ensure that participants feel comfortable and open to express their 

points of view. When participants experience liberty in conveying their 

responses, it leads to a process of reflection (Pedro, 2005), which invokes the 

self-reflection, verbal reflection and written reflection crucial to critical thinkers. 

The societal factor was reinforced through this negotiation as I became part of 

the participants’ community and vice versa in creating knowledge about ICT 

pedagogical skills. The study taps into participants’ understanding of the 

mediation they got from the ICT training session. Engaging with participants 

allowed the study to establish varied meanings attached to ICT training and 

granted participants the opportunity to explain their myriad ways of integrating 

ICT into teaching and learning. 

Methods of Data Generation 

Cohen et al. (2011) emphasised that generating data involves a process of 

gathering or accumulating information from participants with the purpose of 

understanding, analysing and interpreting their behaviour and experiences in 

relation to the research questions of a study. Rajasekar, Philominathan and 

Chinnathambi (2013) distinguished between research methods and methodology 

by stating that the first comprises procedure and schemes of obtaining samples 

and data, and the latter permeates how researchers go about their tasks of 

describing, explaining and predicting phenomena according to the work plan of 

the research. Kaplan (1964) outlined the methods of data generation as tools, 

techniques, or procedures for acquiring responses from participants, while the 

methodology incorporates the body of knowledge or discipline that uses these 

methods. Methodologies indicate how inquiries move forward by singling out 

what problems are eligible for investigation; how to frame enquiries so that 

exploration is possible; how to create specific methods of data generation; and 

how to make inferences between the problem, data generation, analysis and 

conclusions (Jackson, Drummond, & Camara, 2007). Simply stated, Henning 

(2004) positioned the methodology within an epistemological base of inquiry that 
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regulates the research design to function. Henning et al. (2007) postulated the 

methodology as a collaborative stance to source data and findings that articulate 

the research questions to fulfil the purpose of the research. This suggests that 

the methodology draws on the choice and implementation of methods concurrent 

with the rationale of the study. Thus, research designs merge the data generation 

and analysis activities with the research questions and maintain that all 

research aspects are covered. It can therefore be established that data generation 

is a crucial part of the research, for without it the research is incomplete as the 

researcher has no evidence to impart significant claims. 

Savenye and Robinson (2004) conveyed that in qualitative research, the 

researcher initially chooses the methods of data in relation to the research 

questions. These may be modified or changed, however, as the researcher’s 

conceptions evolve throughout the study. This study is qualitative in nature and 

employed a case study methodology to understand mediation in ICT training and 

ICT integration in the classroom. A stark feature of case studies is the use of 

multiple sources of data; this strategy is used to increase the credibility and 

trustworthiness of the findings (Yin, 2003). Data sources may include document 

analysis, observation, interviews, artefacts, images, diagrams, reflections and 

online tasks (Baxter & Jack, 2008). Multiple sources invoke a holistic 

understanding of the phenomenon by obtaining detailed information from 

participants. The next section consequently discusses methodology and methods 

and how each of these methods has been used to obtain and underpin the data. 

Case Study 

Yin’s (2003) definition is essential to cover the underlying ethos of a case study; 

he defined it as “an empirical inquiry that investigates a contemporary 

phenomenon within its real-life context, especially when the boundaries between 

phenomenon and context are not clearly evident” (p. 13). This suggests that the 

study is able to capture moments in the natural setting by exploring, in this 

instance, our understanding of mediation in ICT training and how it supports 
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effective ICT integration in the classroom. Although the phenomenon is 

predefined, it does not convey explicit control or manipulation of variables as the 

focus is on the phenomenon in its context. Fidel (1984) posited that when a case 

study is used as a research method, it seeks to discover findings beyond the 

individual cases. 

A case study is further appropriate when there are no foundational laws to 

explain which factors and relationships are important. Consistent with this view, 

the case study design was considered more appropriate for this study for a 

number of reasons. Unlike quantitative analysis, which observes patterns in data 

at the macro level on the basis of the frequency of occurrence of the phenomenon 

being observed, case studies observe the data at the micro level (Rowley, 2002). 

Basically, a case study is an in-depth study of a particular situation rather than 

a sweeping statistical survey. It is a method used to narrow down a very broad 

field of research into an easily researchable topic. While it might not answer a 

question completely, a case study can give some indications and allow further 

elaboration and hypothesis creation on the subject. The case study research 

design is useful for testing whether scientific theories and models actually work 

in the real world. For psychologists, anthropologists and social scientists, case 

study designs have been regarded as a valid method of research for many years 

(Yin, 1994). 

Case studies involve single or multiple cases. If two or more cases are shown to 

support the same theory, replication can be claimed. In analytical generalisation, 

each case is viewed as an experiment and not a case within an experiment. The 

greater the number of case studies that show replication, the greater the rigour 

with which a theory has been established. Multiple case designs are preferred on 

the basis of this replication logic and because multiple cases can be regarded as 

equivalent to multiple experiments. The more cases that can be marshalled to 

establish or refute a theory, the more robust the research outcomes are. A 

frequent question is how many cases should be included in a multiple case 

study. There is no simple answer to this question, but the literature cautions 
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that cases need to be carefully selected so that they either produce similar results 

(literal replication) or contrasting results, but for predictable reasons (theoretical 

replication) (Rowley, 2002). 

The unit of analysis is the basis for the case. It may be an individual person, an 

event (such as a decision, a programme, an implementation process or 

organisational change), an organisation, a team, or a department within the 

organisation. It may sometimes be difficult to identify the boundaries of the unit 

of analysis. A key issue is that the case study should only ask questions about 

the unit of analysis and any subunits. Sources of evidence and the evidence 

gathered are determined by the boundaries that define the unit of analysis. In 

the next section, the multiple case research design is described in more detail 

and justification is provided as to why it was considered appropriate for this 

study. 

This research constitutes a case study about mediated learning in ICT training 

(social interaction and participation) and how it influences ICT pedagogical 

integration in the classroom. A case study was used because it is an empirical 

enquiry that investigates a contemporary phenomenon within its real-life 

context. A case study was appropriate because the study sought to understand 

and interpret the social context realities of teachers who have attended ICT 

training to develop ICT pedagogical skills. McMillan and Schumacher (2010) 

maintained that in a case study, a single case is studied in depth, which could 

be an individual, a group, an institution, a programme or a concept. In this case, 

the study sought to use case study lenses to investigate in depth a group of ICT 

teachers in an institution to find out how mediation in the ICT teacher training 

influence effective ICT pedagogy in the classroom. The in-depth understanding 

of mediation include a comprehensive interpretation of the social interaction and 

participation of teachers with one another and with the ICT facilitator during ICT 

training. Bassey (1999, p. 58) explained that there are three types of case 

studies: A theory seeking and theory testing case study; a storytelling and 

picture-drawing case study; and an evaluative case study. This study was an 
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evaluative study that evaluated the mediational role of ICT training in influencing 

teachers’ ICT pedagogical skills. Bassey (1999) further noted that the evaluative 

case study refers to an in-depth inquiry into educational programmes, systems 

projects or events to ascertain their value for the education system. The objects 

that were investigated in this case study were the ICT training (programme), ICT 

trainers and teachers as learners in the training programme. 

In this research, a multiple case study was incorporated, not with the aim of 

comparing cases but to gain insight into issues around ICT training that is 

provided for teachers in different schools. Yin (2003) explained that multiple case 

studies permit the researcher to explore differences within and between cases. 

This study examined different cases to understand their similarities and 

differences in order to understand how ICT teacher training influences effective 

ICT pedagogical integration. According to Yin (1994), a case study addresses the 

how and the why of the questions very well. Therefore, the case study was 

appropriate to answer the research question of this study, which asks how 

mediation in ICT training influences effective ICT pedagogical integration in the 

classroom. 

4.1.3 Strengths of the case study 

Implementing the case study approach has several strengths. Firstly, using this 

method creates an opportunity for the researcher to acquire a deep holistic 

perspective on the problem, and this facilitates describing, understanding and 

analysing a research problem in its context (Denzin & Lincoln, 2011; Tellis, 

1997). Qualitative researchers believe that social reality is constructed through 

human beings’ experiences, opinions, beliefs and values, and these should be 

studied in the specific context from which they stem. When data is generated 

from such behaviour and actions, it allows the weaving together of 

interpretations and meaning, hence divulging intricate, rich details. 

Another advantage of incorporating the case study approach is the analysis of 

data, which often occurs within the context in which it is ascertained (Yin, 1994). 



82 

The researcher can directly observe and document behaviour as it takes place, 

and this informs the phenomenon for this study. In approaches that rely on 

scientific or experimental studies, this is not possible, since the phenomenon is 

isolated from its surroundings and the focus is on a limited number of variables. 

This made the case study worthwhile as the study pursued qualitative data from 

a group of teachers in the specific ICT training context. A hallmark of case 

studies is the ability to access multiple sources of data that can advantageously 

increase the credibility of the study (Yin, 2003). Each data source represents one 

piece of the puzzle in the greater endeavour of imbuing the researcher with a 

holistic understanding as the pieces come together. 

4.1.4 Model of the case studies 

Multiple cases in the study were conceptualised as follows: 

Case1 consists of ICT trainer Bheki, whom I observed in two training sessions 

and interviewed. Teacher Gumbi and teacher Dube, with whom the research did 

two classroom observations and one interview per teacher after observations. 

Case 2 is made up of ICT trainer, Tumi, with two ICT training observations and 

an interview; and teacher Khulu, with two classroom observations and one 

interview. 

Case 3 consists of ICT trainer, Sive, with two ICT training observations and an 

interview; and Teacher Chili, with two classroom observations and one interview. 

Case 1 had three participants and case 2 and 3 only consisted of two participant 

each, as indicated in Figure 7. 
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Figure 7 Multiple case study model for this study 

Data Sampling 

Latham (2007) explained that in any research, people, places, or things come 

under the microscope to be studied, explored, or understood. Frey, Botan and 

Kreps (2000) defined sampling in research simply as a subgroup of the 

population or a sampled unit representing the characteristics of a known 

number of units in the population. Qualifying research does not only depend on 

the appropriateness of the methodology and instrumentation but also assents to 

the sampling strategy that has been adopted (Cohen, Manion & Morrison, 2007). 

Along these lines of thought, Lathan (2007) defined that all fields of study 

undertake research using sampling of the population as a method and agree on 

these universal assumptions of what constitutes sampling. Cohen et al. (2007) 

contended that the decision of sampling is taken during the initial stages of the 

research planning and recognised that the subgroup or subset chosen to 

represent the population is called the sample. Researchers approach possible 

groups that they believe will maximise the potential of acquiring data, which 

propels them to obtain further data once they have maintained the sample 

(Glaser, 1978). 
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Marshall (1996) saw sampling as preconceiving the optimum number of 

participants that is critical to establish the inferences to be made about the 

population. He further elaborated that the larger the sample size, the smaller the 

opportunity of a random sampling error. However, due to the sampling error 

being inversely proportional to the square root of the sample size, there is not 

much that can be achieved from studying large samples. The giltedge sample 

relies on the parameters of the phenomenon, the research questions, objectives 

of the study and the methods of data collection employed to expedite the 

receiving and processing of knowledge. Given these definitions, it is clear that 

sampling is all about describing who is going to form the particular group of 

people as a representative of the entire group. Simultaneously, these definitions 

also bring out the content factor. Onwuegbuzie and Collins (2007) argued that 

sampling is an important step in any research design since the trustworthiness 

of the findings revealed in a study is dependent on from whom the data was 

accessed. 

The primary data generation methods employed by me for this multi-method 

study were ICT training observation; semi-structured interviews for both ICT 

trainers and teachers (ICT trainees); and classroom observations. Multiple 

sources of evidence clarify and validate the information given by different 

participants, especially where there may exist opposing views of events and 

actions (Darke, Shanks & Broadbent, 1998). 

Purposive and Convenience Sampling 

Maxwell (1997) defined purposive sampling as the “particular settings, persons, 

or events [that] are deliberately selected for the important information they can 

provide that cannot be gotten as well from other choices’’ (p. 87). This suggests 

that the researcher is in full view of the specific participants desired for the 

study. Morse (1991) condoned this perception by affirming that the researcher 

chooses to interview the participant with an expansive general knowledge of the 

phenomenon or those who have already undergone what is considered to be the 
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typical experience. As the study proceeds, the descriptions are amplified through 

the iterations of participants who provide rich insight into the phenomenon. This 

enables the researcher to have multiple iterations of the experiences to increase 

the breadth of the phenomenon to be understood. 

In purposive sampling, it is already known who the participants are that possess 

the kind of knowledge envisaged by the phenomenon. Patton (1990) advocated 

that purposive sampling has the power to penetrate the core knowledge, 

histories, opinions and experiences of participants. This enabled me to learn 

significant information that are central and important to effective ICT integration 

in the classroom. Who and what are included in the sample is largely dependent 

on the core research problem and the methodological approach (Stake, 1995). 

This study sought to understand how mediated learning in ICT teacher training 

influences ICT pedagogical integration in the classroom. The ‘how’ question can 

be best answered by the participants, as Yin (1994) noted. This involved 

purposive sampling because the study focused on ICT trainers and teachers with 

specific profiles. Purposive sampling applies to studies that have theoretically 

informed decisions about who and what to include in the sample (Yin, 1994). 

Participants were thus commerce teachers who are integrating ICT into teaching 

and learning at the further education and training level and who have attended 

ICT training to develop their ICT pedagogical skills; and ICT trainers with 2–5 

commerce teachers in their training group. 

The participants were four teachers who are teaching commerce subjects at the 

further education and training phase. Choosing commerce teachers was an 

advantage for me, as I have been teaching commerce for the past seven years 

and understood commerce subjects better than other subjects. One teacher per 

school was chosen. The aim was not to compare them but to have representatives 

of different schools (in terms of location and quantiles) and to draw a deep 

understanding from these schools. Three ICT trainers were purposefully selected 

because they have 2–5 commerce teachers in their groups that could be observed 

during ICT training and in class when they were teaching. 
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Observation 

Observation in research means that the researcher goes to a physical location 

and observes what is actually taking place (Christiansen et al., 2010). This 

enables the researcher to obtain first-hand information because they can report 

on things witnessed and recorded as opposed to on what other people said. From 

this perspective, I observed ICT training that took place in three different schools. 

Due to time constraints, it was difficult to appropriate participant observation, 

and therefore, I resorted to non-participant observation using a semi-structured 

observation schedule. Savenye and Robinson (2004) contended that non-

participant observation is commonly used to focus on specific aspects of a 

context that can answer certain research questions of a study. 

A semi-structured observation schedule suggests that the researcher does not 

ramble through a checklist but writes a free explanation of what are observed in 

the context of the study (Christiansen et al., 2010). Thus, the researcher may 

choose to focus on aspects pertaining to the research questions; however, if 

particular issues arise while collecting data, these can be worth pursuing in the 

study. I engaged in ICT training observations comprising of two hours and 30 

minute per session and two sessions per trainer. Firstly, I observed two ICT 

training sessions where ICT training was taking place to understand what 

teachers are being trained on and how ICT pedagogical skills are mediated during 

ICT training. Secondly, I conducted classroom observations, to observe how 

teachers are integrating learned ICT pedagogical skills to influence teaching in 

their classrooms. I observed two sessions per teacher after ICT training to note 

how teachers are integrating ICT after attending ICT training. As this study is 

socially orientated, structured observations were used. Yin (1994) noted that 

structured observations are used to predetermine categories to be observed. 

Structured observation helped me to be more specific regarding what was to be 

observed. An observation guide was designed based on the theoretical framework 

and research questions for this study to predetermine what is to be observed. 

Observations were limited to what was taking place currently as well as to visible 
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social interaction. After classroom observation, I interacted with teachers and 

gained clarity on the observed occurrence to understand why they were doing 

what they are doing. This helped me understand that which was not clear to me 

and to minimise the limitations of this method. 

The limitations of the case study approach noted by most scholars are that the 

presence of the observer in the classroom may result in reactive effects, where 

teachers and students are aware that they are being observed and may act 

differently (Merriam, 1998; Stake, 1995; Yin, 1994). This limits the observer from 

getting data from its natural occurrence. This was mitigated by visiting the ICT 

training sites and classrooms before the initial observations took place to allow 

participants to feel at greater ease in my presence. Even though there are 

limitations in doing observations, the advantages surpass them. 

4.1.5 Advantages of observation 

Observations seemed to be appropriate for this study because they allowed me 

to check for ICT teachers’ non-verbal expressions that occur in the classroom; to 

determine during the ICT training who is interacting with whom; as well as how 

the mediation process is carried out during the ICT training. Observation allows 

the researcher to focus on specific aspects of context and to answer the research 

questions of the study (Savenye & Robinson, 2004). Consequently, it was 

possible to yield extensive, descriptive data. Again, I knew what to look for by 

focusing on particular issues like interaction and participation that was taking 

place during ICT training and ICT integration in the classroom. I used the data 

obtained from observation to verify the self-reported information from the one-

on-one interviews (Savenye & Robinson, 2004). This enhanced triangulation of 

the data. Furthermore, observation led me to attain information about ICT 

pedagogical skills and how these skills are integrated in the classroom. Thus, 

the technique of conducting observations was appropriate for this study. 
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Semi-Structured Interviews 

An interview is a form of communication in which the researcher seeks to gain 

an in-depth account of the participants’ experience with regard to the 

phenomenon under study. This is done by addressing pre-established research 

goals and questions (Savenye & Robinson, 2004). Kajornboon (2005) added that 

interviews are a systematic manner of talking and listening to people and 

simultaneously collecting data while conversing. The researcher is typically 

regarded as the interviewer who spends time in the research context establishing 

when and where the interview will take place with participants, known as the 

interviewees. Wahyuni (2012) evinced the main feature of an interview as a 

facilitation of the participants to share their stories, experiences and points of 

view with reference to the phenomena being explored by the researcher. The 

participants, who are the practitioners in the field, divulge their assumptions 

through conversations during the interview. 

Harrell and Bradley (2009) contended that researchers use interviews for a range 

of purposes such as data generation, gathering information from past and 

present behaviours, acquiring background knowledge or receiving expert 

knowledge from an individual on the basis of their experience. In this study, one-

on-one semi-structured interviews were selected as an approach to obtain data 

from participants, who were training teachers (ICT trainers) and teachers (ICT 

trainees), to understand the mediation that takes place during ICT training. 

Lincoln and Guba (1985) proposed a few stages in preparing for a semi-

structured one-on-one interviews. Firstly, it must be decided who will participate 

in the interview. This is formalised by selecting participants that have knowledge 

of the phenomenon. The next step involves preparing for the interview by 

arranging a venue and time, and most importantly, preparing an interview 

schedule containing the research questions. Thereafter, it must be ascertained 

how to start the interview, which usually begins with general talk or an enquiry 

about the participant’s background rather than rushing straight into the 

questions. Following this, the interviewer (researcher) should know how to pace 
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the interview and keep it productive. This means that the interviewer must be 

able to generate the desired responses to questions and that the interview should 

be sufficiently interesting to keep the participant alert enough to answer. They 

should not feel bored or distracted. The last stage incorporates finalising the 

interview in a reasonable way by acknowledging the interviewee’s contribution 

and thanking them for their participation. Kajornboon (2005) asserted that 

researchers should have certain skills and abilities before embarking on the 

interview. These include having an ability to listen to participants’ responses 

with an ear for pertinent details; an ability to be non-judgemental or uncritical 

to responses, especially if it appears extraordinary to the research; having a good 

memory to be able to reflect at a later stage on the interview; and possessing an 

ability to think off the cuff. 

Interviews are the most commonly used method for collecting qualitative data 

because they allow the researcher to hear from the participants how they have 

made sense of their own experience (Yin, 1994). After purposively selecting the 

participants (teachers and ICT trainers), semi-structured face-to-face interviews 

were administered and audiotaped. The reason for audio-taping the interviews 

was to ensure that the exact words, ideas, comments and conceptions were 

clearly captured and to avoid misinterpretation or misquotation during data 

analysis. Semi-structured interviews allow the researcher to interact with the 

participants in the process of seeking in-depth understandings and meaning of 

participants’ lived experience in their social context (Stake, 1995). This allowed 

me to engage with teachers who participated in ICT training to develop their ICT 

pedagogical skills in order to construct meaning from their ICT integration 

experience. The interviews unfolded in this order: After an ICT training session, 

ICT trainers were interviewed to gain clarity on some of the activities that 

occurred during ICT training; and teachers were also interviewed to gather their 

thoughts about the mediation in the ICT training which they attended. Teachers 

were followed to their classroom to observe how they integrate ICT into their 

instructional practice, and interviews took place after the observations to 
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understand why they did thing in a particular way. All interviews took place in 

a private space where the teachers and ICT trainers felt free and comfortable to 

speak. 

According to Scott and Morrison (2005), semi-structured interviews encourage 

interviewees to respond open-endedly and to answer questions on their own 

terms. Research questions were designed in such a way as to propel the 

participants to respond openly. During interaction between me and teachers, we 

negotiated understandings of their ICT social context and their ICT training. I 

wanted to hear from them about their ICT training experiences and how it helped 

to develop their ICT pedagogical skills. 

Field Notes 

During interviews and observations, notes were taken to provide details of social 

interpretations and to describe all relevant incidents that occurred on the site. 

Stake (1995) argued that field notes are crucial in the search for patterns in data 

and that they provide building blocks, which are assembled and reassembled to 

provide a coherent and valid account. Therefore, this study used field notes as 

evidence that will give meaning and aid in the understanding of ICT training and 

its role in influencing ICT pedagogical integration in the classroom. 

Figure 11 depicts the two data collection sites and the data collection 

instruments used for this study. 
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Figure 8 ICT training sites and data collection instruments used in the study 
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ICT Training  

This study sought to investigate the influence of ICT teacher training on ICT 

pedagogical integration in the classroom. Figure 8 represents the two objects 

(ICT training and teachers) that were under the microscope for this study. These 

are multiple cases, and the case study explored four teachers who were attending 

the same ongoing ICT training. Various case study methods were used to collect 

data. As mentioned earlier, this study used a case study approach, which is 

based on the constructivist paradigm. Constructivists believe that the truth is 

relative and dependent on one’s perspective. During data collection, there was 

collaboration between me and the participants (ICT trainers and teachers), where 

they explained their experiences of ICT training and ICT integration in the 

classroom. Through these explanations, participants described their ICT realities 

and this enabled me to better understand the role of ICT training in enhancing 

effective ICT pedagogical integration in the classroom. 

Pilot 

Piloting was carried out to pre-test or try out the interview questions for this 

research. Piloting was chosen because of its advantage to indicate beforehand 

whether the proposed methods are appropriate for the study. McMillan and 

Schumacher (2010) warned that pilot data is likely to contaminate the new data 

for the phenomena under study. To eliminate these limitations, participants who 

participated in the pilot study were not included in the actual study, where it 

was expected that they would respond differently because they were part of the 

pilot study. 

Data Analysis 

Qualitative research centres on the exploration of human behaviour and social 

life as it occurs in its natural settings (Miles & Hubberman, 1994). Its uniqueness 

and depth indicate that there are varied means of analysing social actions, 

intermingled with multiple perspectives and practices in the analysis of 
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qualitative data. Marshall and Rossman (1999) defined data analysis as “… 

bringing order, structure, and interpretation to the mass of collected data …. It 

is the search for general statements about relationships among categories of data 

… it is the search among data to identify content” (p. 150). Cohen et al. (2007) 

explained that qualitative data analysis involves organising, accounting for and 

making sense of the data in relation to how participants understood and 

explained the phenomenon, and observing patterns, themes, categories and 

regularities. Lacey and Luff (2009) saw data analysis as the mass of words 

captured through data methods that should be described and summarised, 

enabling the researcher to establish relationships between various themes that 

have emerged. They further added that implications for policy or practice may be 

warranted through the data generation and allow for the generation of theory, 

using advanced analytical techniques. These definitions divulge that data 

analysis is about making sense of the data using certain procedures that provide 

inductive or deductive reasoning regarding participants’ assimilation with the 

phenomenon of a study. Moreover, the content factor arises through these 

perceptions of data analysis as they clearly define specific ways that need to be 

instituted in qualitative analysis, such as interpreting, summarising, describing, 

categorising, and organising. This suggests that qualitative data analysis does 

not align in a linear fashion but involves a different kind of logic to interpret and 

explain the findings. Ritchie and Spencer (1994) postulated that qualitative data 

analysis seeks to define concepts, map the phenomena, frame typologies, 

maintain associations within the data, provide in-depth explanations, and 

articulate strategies. During data analysis, I was cognizant of the area of focus 

that produced the themes and the research questions of the study. 

According to Cresswell (2003), social researchers systematically collect and 

analyse empirical evidence to understand and explain social life. In this study, 

thematic analysis was incorporated to identify patterns of meanings across the 

data set that answered the research question: How does ICT training enhance 

effective ICT pedagogical integration in the classroom? Thematic analysis proved 
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to be appropriate for this study because of its theoretical flexibility: It can be 

used in different frameworks to address very different research questions. A 

thematic analysis is suitable for questions related to peoples’ experiences, views 

and perceptions (Cresswell, 2003). Thus, it was used to analyse data for the 

phenomena under study. Thematic analysis were performed through the process 

of coding in six phases that is illustrated in Figure 9. 

 

Figure 9 Phases of thematic analysis used in the current study 

The thematic data analysis diagram in Figure 9 represents the sequential phases 

used in the data analysis; each phase builds on the previous one. Thematic 

analysis is a recursive process with back and forth movement between various 

stages. During thematic analysis, I took the following steps, as depicted in Figure 

9: 

 Read and re-read the data collected for the study to familiarise myself with 

the content. 



95 

 Generated succinct initial codes and pinpointed features of data that 

might  be interesting and relevant in answering the research question. 

 Examined codes to identify important patterns of meaning. 

 Scrutinised participants’ themes against the dataset to check whether they 

are relevant to the research question for the study. 

I also: 

 defined and named themes to include developing a detailed analysis of 

each theme. 

 wrote up the final report by putting together the analytic narrative and 

data extracts and contextualising analysis in relation to the literature 

presented in Chapter 2. 

Issues of Trustworthiness 

Qualitative research seeks to produce valid knowledge of interpretations and 

understandings within a specific environment (Wahyuni, 2012). However, the 

concepts of validity and reliability, often used to increase the credibility of a 

study, have been critiqued for lacking value, quality and sustainability in the 

evidence of qualitative data (Ritchie & Lewis, 2003). Golafshani (2003) argued 

that these concepts are misleading since qualitative studies rely on achieving an 

understanding of the phenomenon, which is difficult to measure. Sinkovics and 

Alfoldi (2012) defined trustworthiness as a process of maintaining the soundness 

of the findings and the soundness of the arguments that result. The ideology 

behind soundness resonates with a perception of good judgement or competency 

that can be acquired when instrumenting particular steps. Lincoln and Guba 

(1985) proposed certain measures that must be taken to ensure a degree of 

trustworthiness in research. These include adopting the criteria of credibility, 

transferability, dependability and confirmability. 

The use of multiple perspectives and different data collection methods are 

characteristics of a high quality case study and lend weight to the validity of the 
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findings. To validate the data that were collected for this study, various data 

collection methods were used to achieve triangulation. McMillan and 

Schumacher (2010) noted that triangulation aims for an accurate view of a 

situation under observation by combining different hermeneutic and analytical 

approaches. Methods that were chosen for this study complemented each other 

to help the study obtain valid data. Validity was strengthened by collecting the 

chain of evidence between interview questions, observations and field notes. To 

enhance trustworthiness in the study, teachers were given the opportunity to 

review the gathered information before and after the analysis took place. 

Teachers were supplied with a draft report to discuss the findings before the final 

write up. 

Transferability or generalisability represents the degree to which the results of 

the findings can be transferred to other contexts with other participants 

(Wahyuni, 2012). In qualitative studies, the findings are applicable to a small 

number of people within a uniquely defined situation or environment. As such, 

the findings can be generalised to groups or contexts that possess similar 

characteristics (Shenton, 2004). Generalisation of findings in qualitative studies 

has often been criticised; however, transferability aims to counter this challenge 

by providing analytical generalisations. According to Bitsch (2005), maintaining 

transferability requires the use of thick description and purposive sampling. 

Thick description involves the researcher giving in-depth reasoning about the 

whole research process, from the research design and methodology to the final 

report of the study. Thick descriptions of detail allow the study to be replicated 

by other researchers in similar contexts (Anney, 2014). Purposive sampling 

underscores transferability by enabling the researcher to focus on selecting key 

participants who have knowledge of the phenomenon and can answer the 

research questions. In this study, transferability was sanctioned through 

incorporating thick descriptions of pertinent processes that elucidated deep 

meaning about the phenomenon of ICT mediation taking place during ICT 

training and ICT pedagogical integration taking place in the classroom. I went 
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into detail about the data generation processes, the research design and the final 

report of the findings. Moreover, purposive sampling has been used to choose 

the most suitable participants with key knowledge regarding the mediation in 

ICT training. These two measures were positioned in this study to gratify the step 

of transferability, in that, if similar settings could apply as the mechanisms 

coordinated here, a similar degree of results could be traced to the findings in 

this research. 

Lincoln and Guba (1985) professed that another way of achieving 

trustworthiness is through a measure of dependability, which inclines to 

participants checking the findings, interpretations and recommendations to 

ensure they correlate with what was actually said and given to mean in 

accordance with the phenomenon of a study. This criteria cements dependability 

using an audit trail, triangulation and peer examination. The last two have 

already been discussed, with an audit trail given to mean the documents that 

should be kept, such as interview transcripts, raw documents, and field notes, 

for the purpose of an audit. I have ensured that these have been stored and 

secured and is available for auditing if necessary. 

Ethical Considerations 

Educational researchers have a responsibility to ensure that, in whatever 

research paradigm they work, their research should be conducted within an 

“ethic of respect” to those who participate (Clarke, 2004). This implies a number 

of responsibilities on the part of researchers that include ensuring trust, dignity, 

privacy, confidentiality and anonymity. Good research practice should therefore 

involve a partnership, and whenever possible, should be guided by the needs of 

the participants, who should be an important concern to the researcher. 

Therefore, the research is enacted within a rigorous framework that addresses 

the epistemological complexities of a study’s methodological process and 

intellectual focus in an ethical manner that allows the recipients and 

participants of the research to have trust in its outcomes. So, an ethical 
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relationship in research is one that regards the other (participant) as an end and 

not as a means to an end. 

According to Orb, Eisenhauer and Wynaden (2001), ethics is doing good and 

avoiding harm. Research in education, whether from a qualitative or quantitative 

platform, should seek to invigorate, build upon and cement the foundation for 

further developments in education. Ethics in research are of paramount 

importance, particularly when it involves humans and animals (Christiansen et 

al., 2010). The consequence of such research inadvertently has a profound effect 

on the manner in which it is applied and the implications thereof. The content 

factor arises through these postulations because higher education institutions 

have clearly defined policies articulating how ethics should be ascertained in any 

research undertaking. Researchers are expected to follow and abide by due 

protocol, ensuring ethics is maintained with the highest level of integrity. Given 

the nature of qualitative, interpretive studies, the fieldwork positions the 

researcher in close contact with the participants, and as such, ethics have to be 

fervently adhered to. Hence, I had to be particularly cautious and decisive 

regarding what to note and how best to deal with conflicting and confidential 

responses. In this sense, it is crucial that all research studies are guided by 

ethical principles (Orb et al., 2001). 

A number of principles generally must be adhered to by researchers working 

with people as subjects. These principles were described by McMillan and 

Schumacher (2006) and include the following: 

 Informing the subjects of all aspects of the research that might influence 

their willingness to participate. 

 Being as open and honest with the subjects as possible. 

 Protecting subjects from physical and mental discomfort, harm and 

danger, and informing them if any of these risks are possible. 

 Securing informed consent from the subjects before they participate in the 

research. 
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 Keeping information obtained about the subjects confidential. 

To uphold ethical practices in this study, I applied for ethical clearance at the 

Wits Schools of Education and the Department of Basic Education, and I also 

applied to the ICT training institution for ethical clearance. All the participants 

in this study were informed about the purpose of the study and the question that 

the study sought to answer. There was no potential physical harm to the 

participants, but participants experienced some discomfort during interviews. 

Because of this, I arranged interviews in the place that best suited the 

participants and where they felt more comfortable and freer to explain their ICT 

training and ICT integration. Cohen et al. (2007) argued that initiating an 

interview means interpersonal interaction between the researcher and 

participants. It was made clear to the participants that participation was 

voluntary. If they decided to participate, their names would not be used in any 

of the data collection methods or the final report, and pseudonyms would be 

introduced instead. Data collected in this study will be kept safe and confidential 

in a locked cupboard or drop box for the period stipulated by the university. 

Limitations of the Study 

In every study, despite how well constructed and presented, there are limitations 

in the research design and methods employed and in how they relate to the data 

generated (Wiersma, 2000). It is imperative to acknowledge the shortcomings by 

openly declaring them. Price and Murnan (2004) implied that limitations is the 

characteristics of the research design and methodology that may potentially 

affect the interpretation of the findings. Such constraints include issues of 

generalisability, applicability to practices and measures of achieving 

trustworthiness. In this study, the case study style of research was employed 

within the confines of the purposive and convenience sampling methods. This 

meant that only one training institution, three trainers and four participants 

were chosen. The findings do not represent all ICT training that is taking place 

in South Africa or Gauteng province. Therefore, generalisations are limited to 
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analytical assumptions. In addition, I may have exhibited possible biases as I 

was fully aware of who these participants were since purposive sampling involves 

hand-picking participants. To curb this concern, ethical principles were 

appropriated by ensuring participants’ confidentiality and anonymity 

throughout the research process. Wiersma (2000) explained that the other 

related limitations of qualitative studies are the ability to achieve validity and 

reliability. I abided by the criteria of trustworthiness stipulated by Lincoln and 

Guba (1985). Incorporating issues such as credibility, transferability, 

confirmability and dependability helped enhance the trustworthiness of the 

research; however, I acknowledge that this can only be applied to a certain 

extent. 

Conclusion 

This chapter presented the research design and methodology. At the outset, the 

study commenced by providing a brief introduction to the value and prevalence 

of including various strategies pertaining to design and methods associated with 

enabling effective research. The next step involved identifying the interpretive 

paradigm with its potential to inform the perceptions of the study. The 

interpretive paradigm was incredibly estimable for allowing me to attain rich, 

detailed responses with regard to the phenomenon of ICT training. I was able to 

dig deep into the meanings behind participants’ experiences, and consequently, 

understand MLE in ICT training. Exploring the principles of the interpretive 

paradigm led to the following section of discussing the qualitative research 

approach. 

Synonymous with the interpretive perspective, qualitative strategies centre 

around producing in-depth accounts of participants’ responses. This helped me 

theorise these into concepts. I immersed myself in the setting of the research in 

order to understand how its constituents interplay, thus enabling the 

interpretation of holistic experiences. A feature of qualitative studies is the use 

of the case studies and this informed the discussion thereafter. Case studies 
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usually involve a small number of people. Specifically, this study has seven 

participants (three ICT trainers and four trainees). The study selected a multiple 

case study to get to understand the participants in some depth. As a spinoff to 

this section, the study moved on to deliberate on the sampling methods adopted. 

Purposive and convenience sampling was implemented, since it enabled me to 

select participants who had knowledge of the use of e-resources and were most 

accessible to provide relevant data. The next chapter presents the crucial 

analysis of the actual data generated from participants. 
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Chapter 5: 

Data Analysis, Interpretation and Presentation Of Findings 

Introduction 

 

Figure 4 ICT training sessions 

The previous chapter outlined a comprehensive discussion on the research 

design and methodology used in this study. This chapter concentrates on 

presenting and analysing the data that was generated from the field (ICT training 

and classroom). 

This chapter presents the data, interpretation and analysis of findings from the 

ICT training observations, semi-structured interviews and classroom 

observations. As mentioned in the previous chapter, data was collected from 
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three different ICT training centres in Gauteng province. Themes that emerged 

from ICT training and ICT integration in the classroom are presented and 

interpreted. The main research question and sub-research questions are re-

stated and the themes that emerged are organised in relation to the research 

questions (presented in section 5.3 and 5.4). 

ICT Training Context 

Training sessions took place in three different schools in what the study refers 

to in Chapter 2 as onsite training. This means that ICT trainers were training 

teachers in their schools, which are government or public schools. Two schools 

are in Soweto and one in the east of Johannesburg (former white school). ICT 

training took place after school contact time in the classrooms with interactive 

Smartboards. Teachers brought their own laptops. The school are named School 

A, B and C for the purpose of this study. Each school had one ICT training 

facilitator and their pseudonyms are Bheki from School A, Tumi from School B 

and Sive from School C. Table 4 presents the training facilitators’ personal 

details. 

  

Table 4 Training facilitators’ qualifications and experience details 



104 

5.1.1 Teachers’ details 

Figure 15 presents the personal details of the teachers who participated in this 

study This data did not form part of the investigation, but it assisted in 

understanding issues that came up during the data analysis. 

  

Table 5 Teachers personal details 

All teachers who participated in this study are further education and training 

teachers who teach commerce subjects. Three teachers are postgraduates and 

one has a BED. Two teachers are from School A; one from School B and one from 

School C. 

5.1.2 Bheki 

Bheki is an ICT trainer who was assigned to train teachers in School A. He has 

8 years’ experience in teaching primary school learners and 4 years’ experience 

as a trainer. He explained that during his four years as a trainer, he has 

conducted different types of training, including anger management, financial 

management and end-user computing. 

In the training sessions that I observed, Bheki was teaching teachers how to 

integrate ICT into teaching and learning. He arranged teachers according to 

departments: On Monday, he trained the science department; on Tuesday, the 

commerce department; on Wednesday, the maths department; and on Thursday, 
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the languages department. For the purpose of this study, ICT training 

observations were only done during commerce department training, which 

happened on the Tuesday. 

5.1.3 Tumi 

Tumi was responsible for training teachers at School B. He has specialised in 

training in the education space and outside of education. His training experience 

includes training in the corporate environment, where he taught English for 

communication purposes. 

Tumi conducted his training sessions from Monday to Wednesday, and then kept 

Thursdays open for one-on-one consultations with teachers with specific 

problems. On Mondays, he would see Grade 10 teachers; on Tuesdays, Grade 11 

teachers; and on Wednesdays, Grade 12 teachers. For the purpose of this study, 

I observed Grade 11 teachers on Tuesdays. 

5.1.4 Sive 

Sive was assigned to train teachers on how to integrate ICT into teaching and 

learning in School C. She is the youngest of the trainers who participated in the 

study. In her career, she has worked at a retailer and also as a trainer, training 

high school leavers in end-user computing. 

She conducted training from Monday to Thursday. She trained all Grade 10 to 

12 teachers, which meant that her groups were bigger than the groups of the 

other two trainers. I observed her training sessions on Wednesdays. 

Research Question 

How does mediation in ICT training influence effective ICT pedagogical 

integration in the classroom? 
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Research Sub-questions 

1. What mediational role does the ICT trainer play in the development of 

teachers’ ICT pedagogical skills? 

2. How do teachers appropriate the ICT pedagogical skills that aid their 

instructional practice in the classroom? 

3. What is the relationship between ICT pedagogical skills learned during ICT 

training and subsequent use of ICT in the classroom? 

Table 1 shows the three themes and their subthemes that were generated based 

on the research questions. 

Table 1 Three themes with subthemes generated in the study 

1. Theme: Mediation of ICT Pedagogical Skills in ICT training 

Subtheme: Modelling of ICT skills (approach and actual practice) 

Subtheme: Discussion and interaction as learning strategy 

Subtheme: Participation and collaboration 

Subtheme: Subject specific pedagogy 

2. Theme: Appropriation of ICT pedagogical skills in the classroom  

Subtheme: Demonstrations  

Subtheme: Discussions 

3. Theme: Teachers’ understanding of ICT pedagogy integration in 

relation to ICT training provided  

Subtheme: Reflection of ICT training in teachers’ teaching 
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Mediation 

Teaching and learning that took place during ICT training was geared to equip 

teachers with relevant ICT skills that will develop their ICT pedagogical skills. 

This was mediated by the three trainers, who are mediators in this context. 

Modelling of ICT Skills 

Modelling is an instructional strategy in which the teacher demonstrates a new 

concept, skill or approach to learning and learners learn by observing and 

practising (Eggen & Kauchak, 2001). Every training session started with the 

trainer modelling basic ICT skills to the teachers (trainees). It was noted that two 

trainers started by describing how they were going to work together as a class. 

Modelling Approach 

The approaches of the three trainers were different: Bheki seemed to be more 

inclusive than the other two trainers. He indicated what he would do first, and 

afterwards, the teachers had to do as he showed them. For instance, he stated: 

We will work like this 5 minutes [facilitator-led demonstration] 10 minutes 

[teacher self-exploration]. If you do not understand as I demonstrate, please 

stop me. I am here to reasonably assist you during the training contact, so 

if you struggle with something, feel free to ask for help. 

Bheki also allowed teachers to stop him during the lesson presentation, which 

showed that he wanted to move with everyone as they developed. On the other 

hand, Tumi went straight to his presentation and told teachers how he was he 

going to present his lesson. Teacher involvement would happen when they 

clicked where he asked them to. He started his lesson as follows: 

Colleagues, this is how we are going to work: I will present this lesson using 

PowerPoint presentation, but we are not doing it yet. I am going to open 

steps on PowerPoint, then we will follow them. I mean in our computers. 
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At this point, it is not clear if Tumi was going to project the slides with the steps 

on the screen, or if he was going to open both screens (slide with steps and the 

page that they will practise on). 

Sive started slightly differently from the other trainers. She asked teachers to 

come and stand in front as she taught them how to use the Smartboard. All of 

them came to the front and formed a circle, so that they could all see the board. 

This approach indicated that Sive was considerate of the teachers, because when 

they sat at the tables, all of them could not see every tab on the Smartboard. 

Sive first started by calming teachers’ fears about the technology and saying, 

“Smartboards are no different from any other technology (smartphone, tablets, 

even smart TV) that you have encountered with before”. This statement was 

supposed to make teachers feel at ease and indicated that their prior knowledge 

of technology would assist them as they navigated the Smartboard. Sive further 

assured teachers that learning to use a Smartboard was easy and it would make 

things easier in the classroom. She mentioned that: 

Learning how to use a Smartboard is quick and easy. So even if you have 

never used one before, you will soon be able to get a good grasp on some 

essential skills and techniques that will make teaching your subject easy. 

From the beginning, Bheki encouraged the sharing of ideas and skills among 

teachers. He stated, “Colleagues, please share information with one another. You 

know why? Because important and relevant information and skills are transferred 

by sharing!” 

The trainers’ approaches to training had an effect on how teachers learn during 

training, and eventually, on how they would integrate ICT in the classroom. 

Actual Mediation 

In the teaching and learning environment, teachers use different strategies to 

make sure that learning takes place. In ICT training, trainers used a similar 

approach, where they demonstrate and give teachers the opportunity to do as 
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they have done. In this section, I explain how each trainer actually taught 

teachers ICT basic skills. 

In both sessions, Bheki made sure everyone in class was able to see what he was 

demonstrating. Every time he explained something to the class, he stood in front. 

This helped the teachers because even if he was moving between the tables, when 

he moved to the front, teachers stopped what they were doing and 

listened/watched what he was saying/doing. This was not the case in Tumi and 

Sive’s sessions. Tumi was always standing in front and letting teachers work on 

their computers, without going around checking how they were doing. This 

created a gap between what he was doing and what the teachers were doing on 

their computers. He could not tell how many teachers were following what he 

was doing in class. In Sive’s first session about the Smartboard and teachers, 

she stood in front. In her second session, her movements were limited. She only 

went to assist the teachers who asked for help; other than that, she stayed in 

front. 

At the beginning, Bheki gave teachers the history of the use of Microsoft Office 

by saying, “Microsoft Word, Excel and PowerPoint were designed for businesses, 

but we have seen how they have benefited businesses and we want used them in 

education also to enhance teaching and learning in our classrooms”. At this stage, 

Bheki moved the teachers from what they knew about Microsoft Office and 

businesses to what they did not know about the integration of Microsoft Office 

into teaching and learning. It may have motivated the teachers to use ICT in 

teaching and learning when they discovered how technology has improved life 

today. 

As mentioned earlier, Tumi went straight on to teach Excel. He did not give the 

teachers any introduction that would help them connect what they already knew 

with what was going to be learned. Tumi started by saying, Can I start? I cannot 

start if some of you are still standing. Colleagues, I want us to get a better 

understanding to Microsoft Excel. So, here I have a, a presentation about Microsoft 
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Excel”. This indicated that Tumi wanted to get started and get over with the day’s 

presentation. Even though he seemed to be in a rush, he showed some elements 

of inclusivity by saying, “I want us to get better understanding of Excel”. 

Sive, on the other hand, tried to show teachers the importance of learning basic 

Smartboard skills. She mentioned that These are the some of the most important 

skills associated with using Smartboard effectively and are a great foundation for 

your everyday teaching, colleagues”. This statement was supposed to make 

teachers look forward to the skills that they were going to learn that would help 

them to integrate ICT into teaching and learning. 

In both sessions, Bheki’s demonstrations of ICT skills followed the same pattern. 

He would do something and allow teachers to observe and then give them time 

to try it out. For example, he would say, 

You know different types of files store different types of information. I will 

show you this as now. Each file is given a file name and has a three-letter 

file name extension that identifies the file type. (The file name and file name 

extension are separated by a period.) For example, a document created 

using WordPad might have the file name letter to John.doc 

He projected the file on the screen so that teachers could see what it was. Bheki 

showed them step-by-step how to create a file. He kept saying “click here” and 

pointed where teachers were supposed to click, asking them if they were 

following (“Are we still together?”). At this point, everyone seemed to be following 

and doing exactly what Bheki was telling them. In this instance Bheki was doing 

what he promised at the beginning of the session: He demonstrated and gave the 

teachers time to do it themselves. As he was demonstrating, he was also trying 

to show them the bigger picture of what they were doing. He said: 

Colleagues, at the end of the day we want to produce professional 

documents. So, you can make your document look professional and polished 

by utilising the header and footer sections. The header is a section of the 
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document that appears in the top margin, while the footer is a section of the 

document that appears in the bottom margin. 

This implies that as they were learning to insert the header and footer, they had 

an idea where they were going to use it, and this was not limited to what they 

did in class. Throughout the lesson, a similar pattern of ‘I do, you do’ was 

observed. He made sure that teachers practised what he was teaching in class. 

For example he would say, “Colleagues, hands-on time. Open Word document and 

do the following: Convert text into a table; apply a table style of your choice; delete 

a row from the table; and insert a blank table with five rows and four columns”. 

Most teachers were able to follow the instructions; however, some were 

struggling and they got assistance from colleagues and from Bheki to complete 

the task. 

Tumi’s demonstration was slightly different from Bheki’s, even though they 

presented the same content. He had assumptions about what the teachers knew. 

He said, “Okay, here I have a blank spreadsheet of Microsoft Excel. Before I start 

with a blank, I opened it from my start menu. I guess all of you know how to, to 

open Microsoft Excel”. Tumi did not check if everyone indeed knew how to open 

a spreadsheet or where to find the start menu button. This was very important, 

because if someone got lost at the beginning, they were likely to be confused 

throughout the session. As mentioned earlier, Tumi prepared his lesson on a 

PowerPoint presentation. All the steps to be followed were listed in PowerPoint 

and teachers were expected to follow them. He said, “To do the basic calculations 

that I just showed you, please look at the formulas presented in this slide, and do 

not forget to start your calculations with an equal sign”. 

When teachers were doing calculations, Tumi was just standing in front and kept 

on asking teachers, “How far are you, teachers?”. The teachers were at different 

levels of this activity. Those that were familiar with it were able to navigate the 

calculations, and the ones that were not were struggling and asking each other 

what to do. Some of the teachers that were struggling managed to get the 
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calculations right with the help of colleagues but others did not. Tumi did not 

notice that some of the teachers were left behind, because after some time, he 

moved to the next calculation, saying, “I have given you enough time to do this 

calculation. Let us move on to the next one”. The teachers did not indicate to Tumi 

that they were struggling and they did not finish the first calculation. Maybe they 

were hoping that they would get the next one right. In both sessions, Tumi 

followed a similar pattern where he used a PowerPoint presentation to present 

the steps teachers needed to follow. He first showed them how to do it, and then 

when it was their turn to do it, he projected the steps on the screen. I do not 

think this was helping novice teachers, because they continued to struggle 

completing calculations. So, Tumi would do the step and allow teachers to do it 

on their own with the assistance of the steps presented on the screen. This was 

different from Bheki, because he was taking them step-by-step and offering 

assistance to those teachers who were struggling. The way Tumi demonstrated 

will influence the way teachers integrate ICT in the classroom. He was not 

showing them step-by-step and making sure that no one was left behind. 

Sive’s first session was different from the other two trainers’. In her first session, 

Sive taught the basic use of a Smartboard, but there was only one Smartboard, 

so she was the one who was doing the work most of the time. She would ask 

teachers here and there to demonstrate how they used certain functions on the 

smart board, saying, for instance, “I will give two people a chance to calibrate a 

board so that I can see if you can”. She also asked teachers to show her how they 

used the smart pen when they were teaching by asking, “How many of you are 

familiar with smart pen, and how are you using it in your class?” 

Having one Smartboard in the training limited opportunities for teachers to 

familiarise themselves with the Smartboard in the presence of their trainer where 

they could get assistance if they were struggling with something. The only chance 

that they had to explore more about Smartboards on their own was in 

classrooms. In the second session, Sive’s demonstration was totally different 

from what she had done in the first session and also different from what Bheki 
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and Tumi did in their sessions. Sive was standing in front most of the time, 

demonstrating Microsoft Word. She would go to the teacher who was asking the 

question, and she would address the question with that teacher and not involve 

others in class. When a teacher raised their hand, Sive would go and talk to that 

individual very softly. This meant that if the teacher had a question, the answer 

would only benefit them. It was not clear why she was not asking the teacher to 

speak louder so that if someone was struggling with the same thing, they could 

also benefit or so that other teachers could contribute by answering. As time 

went by, not many teachers were asking questions from her, so Sive spent most 

of the time showing them where to click in different tabs. It was not clear if she 

was following the approach of ‘I do, you observe and you do on your own’, or if 

they were expected to do as she was doing, because the teachers were clicking 

while she was clicking. 

ICT Pedagogical Skills in the Training 

The main aim for ICT training is to teach teachers pedagogical skills that will 

help them integrate ICT into teaching and learning. During observation, trainers 

demonstrated different ICT skills to teachers; however, they seldom mentioned 

integrating those skills. It was only mentioned in passing or accidentally. This 

raises concerns because the training was supposed to be about ICT pedagogical 

integration to assist teachers with ICT pedagogical skills required for effective 

ICT integration in the classroom. Bheki, at the back of his mind, knew that he 

was supposed to teach ICT pedagogical skills, because he kept saying, “Think 

how you can use this … in your subject. Better still, in different topics of your 

subject”. The teachers were not forthcoming about how they would integrate 

what they were learning in their subjects or in certain topics. This indicated that 

Bheki did not have the ICT pedagogical skills that these teachers were here to 

learn, but he had basic ICT skills, which are a prerequisite for ICT integration. 

These were, however, not enough for effective ICT pedagogical integration in the 

classroom. 
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Bheki at least was trying to bring the conversation around to ICT pedagogical 

integration in class; in contrast, the other two trainers taught ICT basic skills 

totally out of the relevant subjects taught. Tumi mentioned that “I am here only 

to teach you Excel”. This means that he was teaching Excel in isolation of the 

subject the teachers taught, and he was not going to do anything beyond that. 

Teachers should learn Excel in the training, and then try to integrate it with the 

subject they teach. 

The teachers did not ask who was going to teach them ICT pedagogical skills if 

he was going to teach them Excel only. When teachers asked questions around 

their subject, Tumi kept saying, “You know I do not know your subjects”. This 

was sort of blocking teachers from asking questions pertaining their subjects. 

At the beginning of her session, Sive promised teachers that the technological 

skills that she was going to teach them would help them when teaching in the 

classroom. In actual fact, she did not teach them how to integrate ICT skills with 

the subject they taught. She mentioned, “So even if you have never used smart 

board before, you will soon be able to get a good grasp on some essential skills 

and techniques that will make teaching your subject easy”. 

Tumi also had an idea about ICT pedagogical integration, but he did not know 

how to go about doing it. When one teacher asked a question that was subject-

related, he answered, “Colleagues, I am not familiar with your subjects. I see what 

you asking but I do not understand how it is supposed to be done. Maybe ask me 

certain formula you think it can work for these calculations”. Unfortunately, 

teachers did not take advantage of this. Maybe they were already discouraged or 

they were still thinking how to ask those formulas. Again, this shows that he was 

willing to assist, but he did not have the ability to do so. Here he was offering 

ICT skills and asking the teacher to come up with the method or to devise ways 

that could be used and he would provide the skills. 
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It was disappointing to see that the three trainers seemed not to have relevant 

ICT pedagogical knowledge to teach teachers, yet they came specifically to learn 

ICT pedagogical skills to help them integrate ICT into teaching and learning. 

Discussion and Interaction as Learning Strategy 

During ICT training, there was discussions that was facilitated by both trainers 

and teachers. Interventions that promote learning were also observed. Bheki’s 

presentation about hyperlinking triggered the discussion and interaction 

presented below: 

Teacher 1: I have been struggling with hyperlinking. I was wondering if it is 

possible to hyperlink the text inside the table that is pasted in the 

PowerPoint presentation? 

Bheki: Colleagues can you assist? 

By first asking the teachers to try and answer the question, Bheki indicated that 

he wanted to open this discussion to the class so that everyone could participate. 

In that moment, teachers just kept quiet and Bheki tried to understand the 

question again, but the way he asked questions seemed to confuse Teacher 1 

because he asked two questions: “Are you not confusing the hyperlinking with 

animation? You are trying to understand if it is possible to hyperlink the text inside 

the table that is imported from PowerPoint presentation right?” Teacher 1 

displayed confusion because he just said, “Yes”. We do not know if ‘yes’ was for 

the first or second question. Teacher 2 tried to intervene, but his answer was not 

helping the situation, “But we are not linking slides at the moment but hyper 

linking URLs. I am not sure hey!” Teacher 1 wanted to make sure that while Bheki 

was still dealing with the hyperlink, he addressed his question, but it sounded 

as if Bheki was not getting the question correct. Teacher 3 tried to assist Teacher 

1 and responded, “Basically, you can hyper link anything as long as you are going 

to do it correctly”. He made a valid point, but Bheki did not say anything about 

his answer. Maybe he wanted to hear from other teachers because he did not 

comment but probed the teachers further: “What could be the possible reason for 
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the hyperlink not functioning properly, colleagues?” Teacher 3 tried to give a 

different answer: “Maybe you did not save when you were done doing your 

preparations”. Immediately after Teacher 3, Teacher 2 responded: “Usually it 

means that the display text of the hyperlink doesn’t agree with the underlying 

link”. Even this answer was not clear and brought more confusion because after 

this Bheki gave an irrelevant answer, which had to do with hyperlinking to 

websites. Bheki’s answer confused most teachers in the class: 

Let me you give an example, sometimes changing from old server to a new 

server, site addresses can get loss or change. If you typed in the URL 

address manually rather than copying and pasting the address, you might 

have missed characters. Even copying and pasting the URL can cause 

problems if you did not highlight the complete address before using the copy 

command. 

Bheki was supposed to help teachers when they were confused, not to make 

things worse. Teacher 1 asked about hyperlinking documents in the slides, but 

he responded about URLs. Teacher 3 kept trying to solve the problem by saying, 

Your explanation cuts above my head. Look colleagues from my 

understanding of my colleague’s question the document that was 

hyperlinked during presentation was not saved on the very USB [memory 

stick] that he used in class. That is the reason why it did not work. Isn’t my 

colleague? Remember colleagues, the hyperlink cannot fetch something from 

a different device if they are connected. So you were supposed to save that 

document in your USB and it was going to work perfectly. 

Teacher 3’s intervention was very helpful because Bheki was able to unpack the 

question and came up with the possible reason why the hyperlink did not work. 

He further cautioned teachers about saving the documents. Eventually, the 

whole class seemed to understand his answer and they all said, “Oh! I see”. This 

said something about the trainer’s ability to facilitate discussion in the 

classroom, because if he did not give his fellow teachers a chance, the trainer 
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and the teachers would not understand each other. However, he acknowledged 

and valued Teacher 3’s answer by saying, “Thank you, colleague, for such clear 

explanation. I was carried away with hyperlinking the webs and I missed the real 

problem”. 

Bheki also wanted to know if teachers were fine (“Are you following?”; “Are we 

still together?”) and made sure that even the ones who did not participate during 

the discussion were following. 

At the beginning of this excerpt, Teacher 1 had a concern directed to Bheki. It 

continued as a dialogue between the two of them while Bheki was trying to 

understand the teacher’s question. Bheki was lost because he redirected the 

question and probed further to understand. He eventually rephrased the 

question. Teacher 2 came in and tried to move the discussion between Teacher 

1 and Bheki. He tried to involve everyone by using the inclusive term ‘we’, which 

indicated that this was a dialogic phase and that everyone can participate, even 

though he was not in agreement with the question that was asked by Teacher 1. 

Immediately after Teacher 2, Teacher 3 tried to give the answer, but Bheki did 

not approve of the answer, and instead, he rephrased the question and tried to 

involve everyone. This implied that the trainer and trainees would engage as 

equals in this phase of the talk and that multiple perspectives would be explored. 

This is evident in Teacher 2 and 3 participating in the discussion. Bheki allowed 

teachers to give possible answers and it looked like he wanted them to come up 

with all possible reasons that could be used to develop a correct answer. For 

example, after Teacher 2’s response, he repeated and then paraphrased the 

response. Then he provided a number of reasons that could cause the hyperlink 

not to function as anticipated. His response was very one-sided because no one 

was responding or questioning, and he did not use examples that teachers could 

link with. It was largely a monologue and scientific. Bheki was funnelling ideas 

towards consensus on hyperlinking the web. Teacher 3 brought back interactive 

dialogue when he gave his answer. It sounded as if Bheki’s answer was confusing 

from the trainees’ side, because after he gave his answer, everyone was quiet. 
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However, after Teacher 3’s answer, everyone seemed to have understood him. All 

of them said, “Oh, I see”. Bheki’s mediation in this excerpt provided trainees with 

the opportunity to talk and participate and to think individually or as whole 

class. They replied differently, taking responsibility for using the new meanings. 

During reciprocity, Bheki found it difficult to change incidental learning to the 

intended learning experience given that he misunderstood Teacher 1’s question. 

Teacher 3’s response was clear and he mediated in this excerpt. At the same 

time, he allowed the students to advance their own thinking about the problem 

and thus maintained some of the dialogic mode of the talk. 

Discussion also took place in Tumi’s sessions. Similar to Bheki’s session, a 

teacher started a discussion by asking the following question from Tumi: 

As I mentioned at the beginning of this training that I am anticipating to walk 

away with the ICT integration skill from this training. Tumi, I want your 

assistance in this one. We have been doing Excel formulas, so I was 

wondering how can I use formulas to teach accounting equation to my 

learners? I want to incorporate accounting formulas with Excel formulas. 

The teacher started by stating his expectations of the training. He asked 

questions that were subject specific. For Tumi to be able to provide an accurate 

answer, he needed to have knowledge of both technology and the subject. This 

was quite different from what was asked by Teacher 1 in Bheki’s session. The 

teacher wanted to know something generic about hyperlinking, but this question 

is particular. Tumi was a bit puzzled. He looked at the teacher, showing that he 

was confused. The teacher decided to show him what he wanted on his laptop, 

saying, “I want to do something like this but using formula because what you see 

here I have done it manual”. 
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Figure 5 Manual formula that teacher asked Tumi about 

Figure 16 shows that the teacher was trying to integrate what he was learning 

in the classroom with what he does when teaching Accounting. He was not sure 

if what he wanted exists as he asked: “Is it possible?” Tumi looked at laptop and 

tried to understand the teacher’s question. The teacher elaborated further by 

saying, “Initially, I wanted to put plus (+) before R50 000 to show learners that 

there is an increase in assets and in owners’ equity”. Tumi could not help because 

he was not sure how to do it and he speculated as follows: “I think you need 

accounting software that are strictly designed to perform accounting calculations. 

If you want to use Excel, it will require a lot of work to automate cells”. This 

statement was likely to discourage teachers from trying to incorporate Excel in 

their classrooms because Tumi indicated that it requires a lot of time and 

teachers are usually overworked. He tried to explain why Excel is not appropriate 

for the activity the teacher was asking about by saying, “For example, you cannot 

type + in cell as you would do in Word. The moment you move to the next cell + 

will disappear”. 



120 

Tumi said this but did not demonstrate it to the teacher. If you know Excel, what 

he said makes sense. However, the teacher who asked the question was a novice 

with Excel, and so to picture what the trainer was saying might have been 

problematic. Trying to justify his answer, Tumi said, “Colleagues, I am not 

familiar with your subjects. I see what you asking, but I do not understand how it 

is supposed to be done. Maybe ask me certain formula you think it can work for 

these calculations”. Tumi showed some willingness to help, but the way he put it 

was that the teacher was required to bring what he knows in relation to the 

problem and they would join it with Tumi’s technological knowledge to solve the 

problem. He realised that the conversation was between the two of them and he 

asked the other teachers to intervene: “Can you assist?” 

The way teachers were helping each other in class showed that they had been 

using technology in their own way to solve everyday problems they came across 

as they teach. Teacher 2 shared how he used Excel to teach an accounting 

equation, but he was clear that he does not use formulas and presented a 

different way of doing it: “I am not sure of the formulas, but alternatively you can 

use a different format for your accounting equation. Where you show increase and 

decrease per account. Like this [shown in Figure 12]”. 

 

Figure 6 Teacher 2’s alternative way to solve the question 
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What the teacher presented as a solution to Teacher 1’s question was manual. 

He had just decided on do it in Excel. It could also be done in either PowerPoint 

or Word. It is worth noting that Teacher 2 understood what Teacher 1 was 

looking for, and he sounded like someone who had the same problem when 

teaching accounting equations. He continued by saying, 

As an Accounting teacher, I understand what you want to do. You want to 

put formulas in these cells. So that when learners entering amount in the 

cell, it will be calculated automatically. Unfortunately, I do not know much 

about Excel. I wish I can help. 

Teacher 2 seemed to understand the importance of using Excel or Excel formulas 

to teach accounting equations, because he said the following: “If this can be done 

in Excel, most of our problems will be solved, because learners do not understand 

accounting equation well”. It was shocking to hear Tumi praising the table 

presented by Teacher 2 and saying, “I think the table makes more sense …”. Yet, 

the table was a representation of other teaching and learning material. This table 

could be done on a chart, chalkboard or in Microsoft Word. Nevertheless, Tumi 

saw this as a problem that they needed to tackle as a team, saying, “It will be 

much better if we can figure out how to use formulas to automate the whole 

spreadsheet”. This encouraged teachers to come up with solution for this 

problem. Tumi further stated, “I will advise sir to learn all the formulas, so that 

he will know exactly what formula should be used where”. It was noted that Tumi 

was unable to assist the teacher with the problem that seemed common with 

every teacher who teaches Accounting. 

Teacher 1 outlined his expectations of the training and asked the question from 

Tumi. From the way he outlined the question, it was clear that he has content 

knowledge and he was looking forward to learning ICT pedagogical skills from 

the training. Tumi speculated that the teacher needed to get accounting software 

to be able to do whatever he wanted to do. His answer suggested that he lacked 

understanding of the content (accounting), and therefore, it was difficult for him 



122 

to comprehend what the teacher wanted to do. He then asked the other teachers 

to intervene to try and help Teacher 1. Teacher 2, who teaches Accounting, 

understood very well what Teacher 1 was asking, and he tried to assist. In his 

answer he kept saying, “I am not good with Excel”, but gave his advice on how 

the accounting equation can be done in Excel. Again, Tumi displayed a lack of 

content knowledge. He instructed teachers to familiarise themselves with Excel 

formulas so that they would be able to apply them when necessary. 

Excel formulas were noted as an important skill to have if you are teaching 

Accounting, because in Bheki’s class, a similar question was asked about 

formulas. Teacher 2 asked: “I want to show you this, and my questions will be 

based on this spreadsheet” [income statement in Figure 13]. 

  

Figure 7 Income statement that Teacher 2 asked Bheki about  

After he showed Bheki the income statement presented in Figure 13, he 

continued: “This is a very basic income statement. In fact, it is straightforward. 

Please show me how can I use formulas instead of calculating manual?” The issue 

here is that the teachers have been using Excel to type different accounting 

exercises. However, now they realised that calculations can be done in Excel to 

make their work much easier. Hence, the teachers in different sessions asked 

about these formulas. Bheki understood that he did not understand Accounting 

as a subject, so he opened the question to the floor so that teachers who teach 
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the subject could help: “Is there anyone who wants to assist in this regard?” Even 

in this instance, Teacher 3, like other teachers, demonstrated how he uses Excel 

to teach income statements. He showed his income statement, presented in 

Figure 14, and stated, “I normally do formula for gross profit, expenses and net 

profit/loss”. 

  

  

Figure 14 The income statements that Teacher 3 used to answer Teacher 1’s question 

about formulas in income statements. 

In Figure 14, Teacher 3 has identified arrears in the income statement, which 

can easily be done using Excel formulas, but he has not mastered automating 

the whole income statement, especially expenses transactions. However, the way 

he was doing it was much better than Teacher 1 in Tumi’s class. 
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The teachers’ level of understanding of basic ICT skills was exposed when they 

asked questions. One would expect teachers to know default Microsoft 

templates. Teacher 1 also asked Bheki the following question about templates in 

Excel: “Is there a readily available workbook for cash flow statement for Grade 11 

maybe?” This question again seemed confusing to Bheki because the following 

dialogue took place: 

Bheki: You mean blank workbook that you can customised for your class? 

Teacher 1: Open a blank spreadsheet again. I mean something similar to 

the third template. 

 

Figure 15 Template option in Excel that Teacher 1 was asking Bheki about 

The teachers asked questions related to the subjects they teach that the trainers 

were unable to answer. However, they allowed the teachers to help. Even in this 

instance, Bheki asked the teachers to intervene and Teacher 3 responded by 

saying, “There is no template that can be used to teach cash flow statement”. This 

is not different from what was asked in Tumi’s Excel session, though it was on 

a different subject (Economics). Teacher 3 asked if there is a readily available 

demand-and-supply graph on Excel when Tumi was showing them how to 
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convert data into graphs. It was clear that the trainers did not understand 

anything subject-related because, as shown in Figure 15, Tumi followed up to 

understand whether the teacher was asking about the graph presented in 

picture 1. This highlights Tumi’s lack of understating of the content the teacher 

is asking about. The teacher picked up that Tumi did not understand his 

question and decided to draw on the chalk board (picture 2 and 3) what it was 

he wanted to know (demand-and-supply graph). When Tumi asked, “You mean 

this one?”, referring to the graph in picture 4, it confirmed that did not 

understand the question. 

  

Figure 8 Pictures 1–4 showing the back and forth between Tumi and Teacher 3. 

This indicates that the teachers knew the ICT pedagogical skills they wanted for 

their subject, but they were not offered these in the training because the answers 

were limited to what colleagues could provide. Anything beyond that was still not 

available in the training or the trainers’ answers, which only led to more 

confusion for the teachers. Tumi’s confusion also confused the teacher, because 

he tried to redirect the teacher and explain how the chart happens: “This is the 

only charts we have, but remember it will be according to your data. I have not 



126 

seen a demand graph in Microsoft suites”. This led the teacher to believe that 

there was no graph readily available, but he continued by asking, “If you say it 

is according to the data provided, does that mean if I provide demand table, will it 

give me a demand graph?” 

Even though Tumi was not sure how to go about drawing a demand-and-supply 

graph, he confirmed that “there is no demand-and-supply graph on Microsoft 

suit”. It is worrisome that Tumi as a trainer could not give an alternative way of 

doing it. 

In Sive’s session, she told teachers that they could convert hand-drawn shapes 

(Figure 17) to objects because the shape recognition pen converts hand-drawn 

shapes and lines into objects. 

 

Figure 17 Hand-drawn shapes that can be converted to objects 

This provoked Teacher 1’s thinking and started the following dialogue about 

what was possible in her subject: 

Teacher 1: This is what I want for my subject [Economics]. You know this 

board is small and if you handwrite on it at times learners do not see. Is it 

possible to convert the whole graph [supply and demand] after drawing it? 

Sive: I do not know the graphs you are talking about [supply and demand] 

but shapes like this can be converted [Figure 23]. 
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Figure 18 Hand-drawn shapes converted to objects. 

Tumi’s and Sive’s presentations provoked questions for the teachers. 

Teacher 1 asked a question and Tumi did not understand it and was confused 

by the question. Teacher 3 even drew on the chalkboard to clarify his question, 

but Tumi was still confused. He opened a chart on Excel to check if Teacher 1 

was asking about that. This suggests that Tumi had technological knowledge but 

lacked content knowledge. The dialogue continued between Teacher 1 and Tumi 

because Teacher 1 was trying his best to explain to Tumi what he wanted. 

Teacher 2 came to Tumi’s rescue and took the teachers step-by-step showing 

them how to draw a demand-and-supply graph. It was clear that Teacher 2 was 

familiar with both content and the technology that he used to draw the graph. 

Teacher 1 also asked a pertinent question regarding her subject (Economics) 

about converting a handwritten graph (demand and supply) to a standard or 

proper graph, like converting handwritten shapes. Sive did not know if that was 

possible and advised the teacher to try it by saying, “I am sure that any 

recognised shape it will recognise”. Her answer was not helpful, because the 

teacher needed to go and work out if it was possible. 

Mediation was, however, observed when the teachers were driving the 

conversations. Their questions were technological questions about the 

Smartboard. Only Teacher 1 asked a specific question regarding her subject. 

Unfortunately, the trainer was not able to assist her. 

Subject Knowledge and ICT Basic Skills 

Teachers’ understanding of the content of the subject they teach was observed 

during ICT training. Teacher 2, in Tumi’s class, and Teacher 3, in Bheki’s class, 
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provided alternatives as the teachers were asking questions about Excel that 

could be used. These teachers presented step-by-step what they normally do in 

their classes with Excel, but it was worrying to see that misunderstandings were 

evident and that misconceptions expressed by the teachers went unchallenged, 

because they seemed to be the ones that possessed the knowledge needed by 

other teachers. On the other hand, it was interesting to see what they do without 

formal ICT training, like Teacher 2 in Tumi’s class. The graphs in Figure 19 show 

how Teacher 2 drew demand-and-supply curves when he was showing the class 

how to do it. It is worth noting that these graphs were drawn using shapes in 

Microsoft Word. 

 

Figure 19 Demand-and-supply graphs used as example by Teacher 2 in Tumi’s class 

During this presentation, Teacher 2 was the only one talking and everybody else 

was looking at him. It was more like showing teachers what to do and without 

their contribution. During Bheki’s session, Teacher 4 involved the teacher at the 

start of his demonstration and assigned them to read the transactions to him as 

he was putting them on the Excel spreadsheet. Figure 19 shows Teacher 4’s 

example of his general journal and ledger accounts while he was showing the 

class how to do it. 
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Figure 9 Teacher 4’s example of his general journal and ledger, in Bheki’s class 

It was interesting to see Bheki learning from Teacher 4 and redirecting the 

teachers during the teacher demonstration. He said, “Colleagues, are you 

following? If you notice Teacher 4 here is using mostly sum function to add these 

entire column?” 

 

Figure 10 General Ledger 



130 

In Bheki’s second session, the conversation started between Teacher 2 and 

Bheki. He included other teachers and asked them to assist. Teacher 3 went to 

Teacher 2’s table to show him the calculation for gross profit and expenses. 

Bheki seemed not to understand the question and let the teachers help each 

other. In the end, Bheki said, “I think it is clear to everyone this spreadsheet uses 

only basic Excel formulas. It should not be a problem. Unless you want something 

else”. This statement was a bit confusing because Teacher 2 and 3 were working 

on the laptop and the other teachers did not see what was happening, so they 

did not ask any questions. Bheki’s intervention in this regard was minimal and 

only benefited Teacher 2, who asked the question. He was not able to guide 

teachers in relation to what was asked or even to ask Teacher 3 to show the 

calculations on the board to open up the discussion to the rest of the class. 

Triggered by Bheki’s presentation, when he was showing the teachers how to 

open the Excel spreadsheet, Teacher 1 directed a question to Bheki. He did not 

understand the question from Teacher 1, and he opened the question to the floor. 

As usual, Teacher 3 came to Bheki’s rescue, but wanted to be sure that he 

understood the question. There was a dialogue between Teacher 1 and 3. The 

rest of the class was not part of this conversation and even Bheki seemed to be 

lost. Teacher 3 gave the answer. Later on, Bheki confirmed that he was not 

familiar with Accounting as a subject, thus his mediation was minimal. He 

encouraged the teachers to share how they integrated Excel into their teaching 

and learning. This opened a discussion that is presented in excerpt 3. 

ICT Technological Knowledge 

Tumi’s and Sive’s technological knowledge was evident. While the teachers were 

asking how best they could improve the way they use technology in class, 

Teacher 3 asked Tumi: 

I have this challenge when I present my lesson using PowerPoint. My 

learners become too excited and others just laugh uncontrollable, that 
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disrupt my lesson and I start to believe it is not for the type of the learners 

that I teach. Please advise, colleagues. 

Tumi answered based on her technological knowledge and also warned the 

teachers about the dangers of using animations untimely. Tumi said, 

Too many animations in a presentation will excite/irritate your learners, 

especially if the animations you selected involve many movements; for 

example, one slide has each bullet point spiral in and the next slide has 

each bullet point fly in from a different side of the screen. You are only two 

slides into your presentation and half of your class is already entertained, 

you are not going to win in that case. Use animation sparingly and stick 

with one or two moderate animations in your lesson presentation and 

learners will behave differently. 

It was surprising to hear Teacher 2, who had been quiet during Tumi’s whole 

class, giving guidance about how Teacher 3 could mitigate the issue of 

multimedia and avoid standing in front and controlling slides. He mentioned that 

Alternatively, automate your presentation; you must not let use of 

multimedia take over your lesson presentation. Keep things simple, create 

fully automated lesson presentation with each point entering at a timed 

interval and slides advancing automatically. You also have master timing. 

For example, I panic if something happen to interrupt my lesson flow and I 

do not think is the calibre of learners you teach. I strongly believe the 

problem is how you use multimedia in your presentation. 

It was clear that Tumi understood the technological part of the training, because 

he also said the following very important thing about images and videos with 

poor quality: 

Another mistake is the use of bad quality images. In order to save time, 

educators search through the internet for images relevant to the 
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subject/topic, they download and paste them on the slide, caring little for 

the final outcome. 

A typical example is when a teacher just adds the image next to the text, 

that is considered as a nice combination of image and text of which is not 

true. You must spend enough time searching for the most appropriate image 

and you can gradually develop your own collection of graphics. Bright 

colours and clear graphics attract the learners’ attention whereas low 

quality images, that sometimes contain even a logo, have the exact opposite 

result. 

The same applies to the videos added. You must take into consideration the 

language of your learners and whether the video includes subtitles or not, 

so it can be easily understood. In addition, the audio must be clear enough 

without distracting noise. 

It is worth noting that Tumi’s answers to Teacher 3’s question were surprising, 

because he had not been able to answer the questions the teachers asked during 

the Excel session. Most questions were answered by teachers and limited to their 

understanding. However, it could be that Tumi was confused because the 

teachers were asking questions that were based on the subject they teach, 

whereas this one is more general, yet it touched important ICT pedagogical 

issues. 

This was no different from Sive’s session in which she was teaching the basic 

use of the Smartboard. The following dialogue took place: 

Teacher 4: I find using smart pen on a PDF document so useful and I normal 

use it with my eBooks, however I am wondering how can I send the notes I 

make during my presentation to my learners? For example, during class I 

highlight with different colour pens to emphasise some points. 

Sive: You can save your notes like you normal save other documents and 

share them using different medium, e.g. email or save on a memory stick. 
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Another question that was asked by Teacher 1 was based on technological 

knowledge, and Sive answered it in a very coherent manner by providing step-

by-step instructions to follow to convert handwritten text to text. The following 

dialogue took place: 

Teacher: As indicated earlier, I am not familiar with technology. I use free 

hand a lot because I am still learning how to use other tools. I do not know 

how to convert it to text afterwards. 

Sive: This how you do it after writing your notes direct on the screen. To 

convert notes to text, click on the select button on the toolbar, select the text 

to be converted and a dropdown box will appear, choose recognise “your 

word” and your handwritten notes will be converted to text. 

Teacher 1 started a conversation wanting to understand how calibration works 

on the smart board or when calibration should be done. The trainer provided an 

answer, but it was not straightforward and left the teacher hanging: “It depends”. 

Teacher 3 wanted to know about troubleshooting technical problems for a 

Smartboard. However, he was turned down by the instruction from Sive’s seniors 

that if they come across any technical problems, they should call technicians. 

Other teachers asked basic things like file management and use of devices, like 

a mouse, on the Smartboard. The teachers and the trainer addressed these 

questions. 

ICT integration has been understood as the usage of technology seamlessly for 

educational processes, like transacting curricular content and learners working 

on technology to do authentic tasks. The way teachers were integrating ICT into 

teaching and learning after attending ICT training is explained in the following 

section. 

ICT Pedagogical Integration in the Classroom 

Effective ICT integration into teaching and learning requires teachers to possess 

a set of ICT competencies that include ICT pedagogical skills, which can be 

acquired through formal or informal training. Classroom observations showed 
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that ICT pedagogical integration in class depends on the teacher and the subject 

they teach. The ways teachers were integrating ICT into their lessons is presented 

in this section. 

Mr Gumbi, an Economics teacher from Bheki’s class, used a variety of ICT tools 

in different parts of the lesson he was teaching. He incorporated videos, 

illustrations and PowerPoint presentations in one lesson. One might think that 

using a variety of ICT tools to teach one lesson will create havoc in the class and 

confuse both the teacher and the learner. However, this was not the case in Mr 

Gumbi’s class because he managed them well. For example: Mr Gumbi would 

pause a video at certain points and draw learners’ attention to certain important 

or symbolic parts of the video, while moving around the class and making sure 

they were taking notes. Mr Gumbi seemed to have everything under control, 

because even during the second classroom observation, he used multiple ICT 

tools to grab learners’ attention from the beginning of the lesson. Before starting 

a lesson, Mr Gumbi projected pictures in a slideshow depicting the composition 

of the South African population and labour. At this point, learners were 

concentrating and engaged as he introduced the topic. 

It was evident that Mr Gumbi invested time preparing the lesson, because he 

used simulation games that require thorough planning from both parties (learner 

and teacher). Using simulations as a teaching strategy has the potential to 

engage learners in deep learning that empowers understanding of the content. It 

was thought provoking to see how he integrated simulation, music and the 

explanation at the same time. This was a highlight, because, while learners were 

performing, he played very soft music that supported different roles that learners 

portrayed. It is worth noting that the song was divided into segments. It would 

play and pause, which is when Mr Gumbi provided the learners with an 

explanation. 

Mr Gumbi’s ICT pedagogical integration was seamless and advanced. The way 

he included ICT indicated that he is not a novice when it comes to ICT 
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integration. However, Mr Dube, the Accounting teacher who attended the same 

ICT training with Mr Gumbi, integrated ICT differently. In his lesson, Mr Dube 

taught using the Smartboard with smart notes to assist him with calculations. 

He first modelled the calculation steps to the learners on the board, and he also 

referred the learners to textbooks, especially to pages where there were examples 

of calculations. He took learners through variable cost, fixed cost, unit cost and 

break-even point. 

Even though he was using different ICT tools and the textbook, he did not lose 

his learners in the process of integration. He called learners to the board to come 

and do some calculations and the learners did them correctly. To ensure a clear 

view, he opened a new blank document and allowed learners to use free-hand 

writing, so that everyone in the classroom could see what was on the board. This 

indicated that he knew where to find what in the Smartboard, because he 

projected the calculator on the side, used smart notes and allowed learners to 

use free-hand writing. 

Mr Dube used a video in his class like Mr Gumbi, and it was interesting to note 

that Mr Dube used the same strategy with the video as Mr Gumbi had. Mr Dube 

did preparation of ledger accounts for a manufacturing business during the 

lesson. He used video clips to show some of the calculations taken from YouTube. 

As the video clips were playing, he paused them to emphasise the calculations 

for the learners. This strategy kept the learners alert, because he would pause 

and ask them questions and then elaborate further. The way he linked what was 

portrayed on the video with the learners’ everyday knowledge and at the same 

time asked learners questions that probed their understanding was thought 

provoking. 

Mr Dube’s integration also included the use of social media and this was only 

evident in his class. Fifteen minutes before the end of the period, he gave learners 

10 minutes for group work and timed it on the board where every learner could 

see as they were busy doing the task. The use of the timer on the board helped 
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learners to try to finish within the given time. After 10 minutes, he asked them 

to take pictures of their work and post it to their chat group. It was not clear how 

Mr Dube was going to mark the work on a WhatsApp group chat. 

Even though there were similarities in ICT integration between Mr Gumbi and 

Mr Dube, it was creativity that set them apart. On another hand, Mr Khulu, an 

Accounting teacher who attended Tumi’s ICT training sessions, integrated 

differently from the two teachers. He prepared a PowerPoint presentation for this 

lesson, with close to 50 slides for one period. It was worrying to see so many 

slides for one period. However, as he was going through them, the reason for so 

many slides became clear. He said that “I left some space on my slides so that we 

can use it for calculations”. He wanted to put calculations on the slide, not to 

open a blank document to work on, like Mr Dube had. Learners were using the 

calculator on the Smartboard to calculate and write answers on the slides. He 

taught learners how to prepare ledger accounts for a manufacturing business, 

focusing on the balance sheet section accounts as well as nominal accounts. 

Mr Khulu also used videos in his lesson like Mr Gumbi and Mr Dube. In one of 

the slides he hyperlinked audio, but unfortunately it did not play during the 

presentation. He tried to troubleshoot, but he was not lucky and learners also 

gave him tips on how to retrieve or to get it to play, but none of the tips worked. 

This incidence really disturbed Mr Khulu, because he started to panic and 

learner engagement was very limited. Mr Khulu dominated throughout the 

lesson. The reason for less participation could be the disjuncture between what 

was supposed to play and what was already presented. It is worth noting that 

Mr Khulu’s slides were clear and not clustered with information. 

Technical problems were the main challenge for Mr Khulu, because even during 

the second session when he used Excel and PowerPoint, the presentation 

inventory system on the Smartboard froze and he was disturbed. When this 

happened, he was not as worried as he was in the first session. Mr Gumbi and 
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Mr Dube also experienced some technical problems, but it did not even worry 

them and it was easy for them to troubleshoot. 

Mr Khulu seemed to have mastered Excel formulas, because he had prepared 

spreadsheets with formulas to assist with totals and some basic calculations for 

this topic. He was navigating from sheet one and two, but looked relaxed, 

because there were no challenges experienced. Learner participation was better 

and the learners were following what was presented in the classroom. They kept 

asking him how to create formulas and he showed them. It looked like 

PowerPoint was not his strong point, because most of the time he was focusing 

on Excel and he did well with it. 

As mentioned earlier, teachers integrate ICT differently. Ms Chili, an Economics 

teacher who was in Sive’s training, also did it her own way. Even though she 

used the Smartboard like the previous teachers, she used it to project/open the 

e-book so that learners could see what she was talking about. She used a smart 

pen to highlight important points on the board. She would read a sentence or a 

paragraph and explain to the learners. Ms Chili’s integration was disordered, 

because where pictures were used, she would zoom them so that learners could 

see them. At some stage, she left the board and moved around in the classroom 

talking to learners. In fact, she forgot about it and carried on with her teaching, 

without paging through the e-book that was projected on the board. When she 

returned to the board, she lost track of the pages of what she had already 

explained to learners and used a pen to write on the top of the book. This showed 

that she was a novice when it came to the use of technology in teaching her 

subject. In some instances, she would lose track of what she wanted to explain 

and focus on getting the technology right. Having difficulties with technology use 

in class did not make learners judge Ms Chili. Instead, learners displayed 

understanding of her level of ICT skills, because they took turns to come to the 

board to help her, without disrupting the classroom. Her learners were helpful 

like the learners in Mr Khulu’s class, because they also tried to assist him with 

the technology when it was failing him. It is important to note that Ms Chili, 
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when she was not focusing on the technology, narrated poverty in a way that 

learners could visualise. That demonstrated a sound understanding of the 

content. 

Technology continued to be a bit of a challenge in Ms Chili’s lesson. In the second 

lesson, she prepared a PowerPoint presentation that was too basic for the topic 

that she was teaching. Moreover, Ms Chili forgot to put the presentation on slide 

show mode. Again, one of the learners assisted her with it. She took time to move 

to the next slides, but eventually lost track of her slides. She was proactive and 

tried to outsmart the situation because she had notes by the side of the table 

that she used as a point of reference for the use of technology. Unfortunately, 

using the technology was not as straightforward as she anticipated. Preparing 

notes for technology reference implied that Ms Chili is used to deal with technical 

problems in class, hence she came prepared. 

ICT Pedagogical Integration Learned During ICT Training 

ICT training for educators is designed to equip teachers with relevant ICT 

pedagogical skills. However, what teachers learn during the training and what 

they do in class depend on them. During training, the teachers were exposed to 

different kinds/forms of ICT training content aimed at developing their 

pedagogical ICT skills in the classroom. The expectation was that when they went 

back to class, they would integrate ICT into teaching and learning. Nonetheless, 

the skills learned during ICT training should reflect in the teachers’ teaching. 

After training, the teachers decided to integrate ICT in their own way. 

Mr Gumbi and Mr Dube were in Bheki’s Class and they integrated ICT in more-

or-less the same way, but not like their trainer. Mr Dube copied teaching 

strategies that were used by Bheki. For example, Bheki demonstrated ICT to 

them and gave them time to do it. I observed Dube doing the same thing in class, 

where he demonstrated calculations and then let learners do it. One might say 

that Mr Dube’s demonstrations had nothing to do with ICT integration, because 

it is a common teaching strategy. The way Mr Dube and Mr Gumbi integrated 
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ICT in their teaching is more advanced than what they did in the training: They 

used simulation games, videos, WhatsApp and advanced uses of the 

Smartboard. When they were asked during the interviews about ICT training and 

their ICT integration, Mr Gumbi said, “I have learned a lot, but I have a computer 

prior knowledge”. This means Mr Gumbi was a step ahead of his colleagues, 

because some of them were doing training for the first time. It may be that Mr 

Gumbi’s ICT knowledge helped him integrate it seamlessly. 

In Mr Khulu’s presentation, there was bit of what they learned in Tumi’s training, 

because there were so many questions asked around Excel formulas that ended 

up being answered by the teachers. Tumi encouraged the teachers to go and 

learn more about Excel formulas so that they will be able to use them in their 

teaching. However, in the interviews he mentioned that, “I have learned a lot 

because it was my first time to learn how to operate the Smartboard, Microsoft 

packages, but I am familiar with them”. Mr Khulu and Mr Gumbi attended 

training, but they already had the basics. 

It is confusing when Mr Khulu says he attended but is familiar with the Microsoft 

packages. His PowerPoint was not up to scratch, not like someone who had used 

a computer before. The animation used in his presentation was a bit chaotic. It 

was surprising, because Tumi indicated during training that they need to be 

careful when applying animation in their presentation. Though he struggled with 

the audio that was hyperlinked in his presentation, Excel was well prepared with 

formulas. As a result, he ended up focusing on Excel and left the PowerPoint 

presentation. Comparing what Mr Khulu did in class, it was advanced compared 

to what they all did in class, especially with Excel. 

Ms Chili was a different case because she stated that “I learned everything in the 

training. It was my first time to learn ICT skills”. In her first lesson, she used the 

Smartboard, and Sive had taught them the basic use of Smartboards. She 

succeeded, because the learners assisted her. I would not say what she is doing 

in her classroom mirrors the ICT training attended for the following reasons:. 
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Conclusion 

This chapter presented a background to the study and that of the participants. 

It further elaborated on how the themes were generated and analysed to make 

sense of how mediation took place during the ICT training that should support 

effective ICT integration in the classroom. The next chapter discusses the themes 

generated in this chapter.   
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Chapter 6: 

Thematic Discussion and Synthesis of Findings 

Introduction 

This chapter discusses the analysis of the findings presented in the previous 

chapter. The main aim of the study was to examine the concept of mediated 

learning in ICT training and how it influences ICT pedagogical integration in the 

classroom. As mentioned in Chapter 4 on research design, this study used 

multiple case studies. This method was used to examine the processes and 

outcomes across three cases and identify how individual ICT trainers mediate 

ICT pedagogical skill to teachers. Three bounded cases were selected to develop 

a more in-depth understanding of the phenomena. Cases were analysed 

separately and then patterns of similarity or difference were explored to 

determine the coherence between mediation in ICT training and pedagogical 

integration in the classroom. The findings about mediated learning in ICT 

training are reported in this chapter, following the same pattern in Chapter 5. 

Mediation of ICT Pedagogical Skills in ICT Training 

Mediation by human beings is one of Vygotsky’s core tenets that was advanced 

by Reuven Feuerstein as MLE. In most professional development activities, 

trainers lead the training and are taken as more knowledgeable than the 

trainees. This study describes ICT pedagogical skills as sets of ICT skills or 

abilities that are intertwined with teaching methodologies to facilitate effective 

ICT integration that may be applied online and in hybrid and face-to-face 

learning environments. The teaching and learning that took place during the ICT 

training were geared to equip teachers with relevant ICT skills that would develop 

their ICT pedagogical skills. Therefore, the core duty of trainers was to mediate 

ICT pedagogical skills for teachers. However, teachers in ICT training do not learn 

in isolation but through guidance from the trainer and from other colleagues. 

Hence, the mediation of ICT pedagogical skills took place in different forms. 



142 

ICT Trainers’ Intervention During ICT Training 

Effective ICT pedagogical integration in the classroom is largely influenced by 

meaning making and skills learned during ICT training. Meaning making during 

teaching and learning is made possible by teachers’ intervention. They learn how 

to be more interactive during ICT training and how to use the technology to 

create a more stimulating learning environment, while realising that their 

pedagogic knowledge rather than their technical knowledge is what makes them 

teachers (Harrison, 2010). 

Mortimer and Morris (2003) posited that intervention is central to teaching and 

learning, regardless of content area. Thus, the concept of intervention is deployed 

in this study to understand ICT trainers’ intervention during training. This study 

holds that ICT trainers, as the knowledgeable people in the training with 

appropriate ICT knowledge and skills, are expected to intervene and incorporate 

different intervention strategies during ICT training to develop teachers’ ICT 

pedagogical skills. Trainers should intervene by shaping ideas, selecting ideas, 

marking key ideas, checking understanding and reviewing (Mortimer & Morris, 

2003). During ICT training, it was evident that the trainers’ intervention was not 

enough to help the teachers develop ICT pedagogical skills to enhance teaching 

and learning in the classroom. This was apparent in the incidents presented 

next. 

In Bheki’s observations, it was highlighted that he can only share ideas and 

check the understanding of the teachers during training. The sharing of ideas 

was based on the technological aspects of training. The following quote of Bheki 

illustrates this point: “Colleagues, if you want to present a professional looking 

document in Microsoft Office, you should understand word processing very well”. 

This statement suggests that he understands the importance of producing a 

professional document, but that does not help much in developing ICT 

pedagogical skills because he did not explain how they should use word 

processing skills in their teaching. However, there was an element in his 

presentation that showed that he understands that he lacks ICT pedagogical 
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skills, as he kept redirecting teachers’ questions to their colleagues by saying, 

“Colleagues, can you assist on this one?” 

For me, that was Bheki’s sharing of knowledge, which is technological knowledge 

and letting the teachers address what he assumed they know. Drawing from 

Koehler and Mishra (2009), technological knowledge is a part of the body of 

knowledge important for teachers to have for the effective integration of ICT into 

teaching and learning. However, only having technological knowledge is not 

enough. This means that if Bheki only shared technological knowledge with the 

teachers, it will not allow them to effectively integrate ICT when they are in their 

classroom. 

Bheki’s teaching background came in handy in this context, because even 

though he lacks ICT pedagogical skills, he was able to check teachers’ 

understanding after every explanation and also acknowledge his mistakes; for 

example, he said, “Colleagues, I hope that is clear, and my apologies on my 

explanation, I got carried away”. 

Checking understanding is one of the elements of meaning making stipulated by 

Mortimer and Morris (2003); but they cautioned that these elements need not 

operate in isolation to appropriate meaning making in the classroom. However, 

in Bheki’s sessions, other elements of intervention were done by the trainees to 

help each other learn ICT pedagogical skills. It is not a bad thing when teachers 

learn from each other, but when they dominate the training, it defeats the 

purpose of having someone who is assigned to train them. One can argue that 

when these teachers are coming from the same school, they might as well train 

one another, rather than have a trainer who is less knowledgeable than them. 

This raises the notion of communities of practice within the school. These act as 

a catalyst for any professionals to internalise new knowledge, which eventually 

allows them “to reach different interpretations of the same knowledge” (Kapucu, 

2012). Communities of practice provide an interactive mode for professionals on 

how they engage with each other about their practice and how they co-construct 
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knowledge. Teachers indicated their level best in shaping and selecting ideas and 

marking key ideas. Teacher 2 was noted to pay full attention to the question that 

was posed in the class and helped by redirecting Bheki to the question and also 

keeping an eye on the key idea of the question. This instance revealed that 

teachers have a good understanding of each other as well as the subject they 

teach, and this makes it easy for them to share how they integrate ICT in the 

classroom. 

Tumi’s intervention was limited to the checking of the ideas because he kept 

asking if they understood and he was not elaborating on what was forwarded. 

“Teachers do you understand?”, he kept asking and then would move along. 

Given that Tumi does not have a teaching background, perhaps he does not 

understand the importance of clarifying the feedback to the benefit of everyone. 

Similar to Bheki’s class, there was a lot of peer intervention in Tumi’s class when 

the teachers were advising each other about how to do accounting equations 

using Excel. A teacher asked if it was possible to automate the extract in Figure 

22 in Excel. 

 

Figure 11 Table that a teacher in Tumi’s class wanted to automate 
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Tumi indicated that he did not know because he is not familiar with Accounting 

as a subject. Figure 23 shows an alternative way of doing the accounting 

equation without automating it that was presented by another teacher. 

 

Figure 12 Alternative offered by another teacher to a question in Tumi’s class 

Even though the teacher did not know what the other teacher asked, he showed 

an alternative way. This indicates that the teachers came to training with an 

established worldview about their content, formed by years of experience in 

education. Furthermore, the trainer’s answers revealed that he had learned his 

ICT skills in isolation of the content. If his ICT skills were intertwined with 

content and pedagogy, he would have been able to show how to automate 

accounting equation calculations in the spreadsheet rather than doing it 

manually. However, the solution in Figure 23 showed a certain level of 

understanding of the accounting content and pedagogy but also a lack of strong 

technological skills. Had Tumi as a trainer had ICT pedagogical skills, his 

intervention would be of help to the teachers making ICT pedagogical skills 
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meaning. I also noted that when teachers asked questions, it created confusion 

in class as Tumi would get totally lost in the content knowledge and end up not 

knowing how to advise the teachers from the technological aspect, which he was 

good at. Tumi’s intervention was very flat, as he was only checking 

understanding and leaving the rest to the teachers. 

It is important to note that the teachers in Tumi’s classes were shaping ideas 

through probing and were able to help each other during training. An example 

is in Figure 24 where an Economics teacher’s question about drawing a demand-

and-supply graph led to another teacher stepping in to help. 

 

Figure 13 A teacher explaining to another teacher how to draw a demand-and-supply graph 

in Excel 
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Figure 24, as explained in section 5.10, shows that the teacher is seeking 

understanding of how to draw a demand-and-supply graph on Excel. His 

question created confusion for Tumi and the teachers resorted to drawing it on 

the chalk board with the hope that Tumi would understand what he was asking. 

After he drew it, Tumi’s confusion mounted and he asked, “You mean this one?” 

(pointing to an ordinary graph in Excel [picture 4]). To an accounting question, 

he said, “I do not know”. Teaching Excel in isolation of what subject teachers 

teach was a challenge. The challenge constantly arose when teachers wanted 

clarity on questions related to the subject. Teachers helping each other was 

evident in Figure 25, when one teacher intervened to assist another on how to 

draw a demand-and-supply graph manually in Excel. This was very 

disappointing as this was the second time Tumi was asked and was unable to 

answer the question. Seeing that the trainer was not able to answer, one of the 

teachers presented the demand-and-supply graph in Figure 25. However, it 

should be noted that this teacher also did the graph manually and took a long 

time to finish it. 

 

Figure 25 Demand-and-supply graph manually drawn by a teacher in Tumi’s class 
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What can be deduced from this scenario, is that the teacher had invested time 

to learn how to draw a demand-and-supply graph manually and was willing to 

share his skill with the rest of the class. In his presentation, he covered more 

intervention elements, which included the shaping of ideas, checking 

understanding and the sharing of ideas. This was much better than Tumi’s 

intervention. It must be emphasised from this that Tumi’s lack of subject 

knowledge made it difficult for him to connect with the teachers. Tumi, being the 

trainer, was well versed in technology and would presumably know better about 

how to go about doing the graph automatically, such as the example in Figure 

26. Figure 26 is an automated graph done from Excel and it does not take much 

time to do. One can argue that if teachers cannot learn these skills from ICT 

training, where are they supposed to learn them? 

 

Figure 26 Automated Excel demand-and-supply graph 

Tumi’s intervention was very limited and he could not even assist teachers with 

follow-up questions as the presentation was unfolding. His intervention was 

second to that of Bheki. 
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Sive’s training sessions, like Tumi’s, showed limited elements of intervention. 

When teachers were asking for certain functions on the Smartboard, she showed 

them and proceeded. For example, Teacher 1 from her class asked the following 

question: 

This is what I want for my subject [Economics]. You know, this board is 

small and if you hand write on it at times learners do not see. Is it possible 

to convert the whole graph (supply and demand) after drawing it? 

Based on this question, the teacher wanted to know if the Smartboard has the 

capability to convert hand-drawn demand-and-supply graphs so that they can 

be visible for the learners. Sive understood that part of the question. However, it 

was difficult to give a correct answer, because she did not understand the graphs 

the teachers was talking about. Hence, she answered, “I do not know the graphs 

you are talking about (supply and demand) but a basic graph like this can be 

converted”. 

  

Figure 27 Hand-drawn shapes Sive drew as examples to convert to objects 

Sive’s answer indicates her technological knowledge but also that she lacks ICT 

pedagogical skills, because she left it to the teacher to find out if the Smartboard 

could do what he was asking. Most of the time, she kept saying, “I do not know 

your subject” and confused some teachers. In this case, her intervention was as 
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good as absent. According to Mortimer and Morris (2003), shaping ideas, 

selecting ideas, marking key ideas, checking understanding and reviewing are 

intervention elements that promote meaning making in a teaching and learning 

environment. Therefore, the trainer should not be using them in isolation. 

All trainers’ interventions were weak, and it was not surprising because they 

were limited to shaping ideas and checking understanding here and there. This 

was also noted by all the teachers. During the interviews, they indicated that the 

ICT trainers’ intervention did not help them much to learn what they learned 

during ICT training and that it was each other’s help that did so. However, 

Teacher 2 from Bheki’s class acknowledged that his facilitator was key in 

learning what he learned, because in instances where he lacked knowledge, he 

asked for assistance from other teachers and stirred up a discussion that 

resulted in them learning from each other. From this end, it is important to 

emphasise that in as much as ICT trainers’ interventions were minimal in all 

training sessions, teachers in Bheki’s and Tumi’s class mediated their own 

learning, especially their pedagogical skills. In Sive’s sessions, however, teachers 

were unable to help each other as much, because they were using one 

Smartboard. From this, it can be deduced that meaningful intervention was 

affected by two things: Lack of subject knowledge on the part of the trainers and 

lack of teaching material. Teaching material was only an issue in Sive’s class, 

because she was teaching how to use the Smartboard and there was only one 

Smartboard. 

Looking at how these trainers intervened during ICT training from the theoretical 

framework perspective of this study, the intervention only had shaping of ideas 

and checking of understanding. This was done through the mere presentation of 

an idea or asking teachers if they understood. These were created by a gap that 

existed in their body of knowledge, because all three displayed a sound 

understanding of ICT skills (technology), but had no content and pedagogy 

knowledge. In Tumi’s and Sive’s sessions, teachers gave answers in the only way 

they knew: They simply presented answers, which were accepted as correct. 
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According to Mortimer and Morris (2003), meaning making requires 

understanding wholes as well as parts and which parts must be understood in 

the context of wholes. Therefore, the learning process focuses on primary 

concepts, not isolated facts. Drawing from this context, in all training sessions, 

meaning was only developed in parts and never got to a stage where it was 

consolidated as a whole because of a lack of subject knowledge from the ICT 

trainers. An essential concept in the constructivist view is that learning always 

takes place in a context and that the context forms an unavoidable link with the 

knowledge embedded in it (Ertmer & Newby, 2013). 

For effective meaning making, answers need to be refined for efficient learning, 

but refining can only take place if there is relevant knowledge. In this case, there 

was a knowledge gap. Thus, answers were not refined, because in all instances 

one teacher would answer questions and there was no one to refine them. 

Learning is a search for meaning, and therefore it must start by participants 

actively trying to construct meaning with the ICT trainer, mediating what needs 

to be learned. According to Kärki et al. (2018), trainers provide teachers with 

opportunities to construct knowledge collaboratively, and learning becomes a 

joint and social activity. Therefore, in teaching and learning environments, there 

is a sense of shared expertise and ongoing conversation on the content. It is very 

important to note that other intervention elements, such as mark key ideas, 

share ideas, and review ideas, were not visible because the ICT trainers did not 

have content and pedagogical knowledge. 

These findings show that the participants learned ICT pedagogical skills from 

each other, even though they were unaware that they possessed some ICT 

pedagogical skills, even prior to ICT training, that could help each other. The ICT 

trainers’ lack of ICT pedagogical skills disadvantaged the whole process of 

teaching and learning because the trainers could not mediate beyond mediation 

of intentionality and reciprocity. This means the classes were unable to have a 

deep engagement with ICT pedagogical skills as the ‘skill’ that was targeted for 
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this training. As a result, trainers could not transcend something they did not 

know. This also applied to meaning making. 

It was surprising to look through the analytical framework lens of the study and 

witness that the ICT trainers lacked the ICT pedagogical skills that are supposed 

to help them intervene as teachers help their learners learn better. The teachers’ 

input in the discussion was not only encouraged but also valued. Trainers 

should act as a discourse guide (Hakkarainen et al., 2007). Conversely, teachers 

who claimed in their interviews that they do not have ICT pedagogical skills, 

noted that pedagogy and content knowledge were able to assist with the little 

that they have when it came to ICT integration in the classroom. The question 

now is how best can teachers, who can teach each other, be upskilled to perfect 

the skills that they already have. ICT trainers were recorded during the 

observations doing more modelling of technological skills than intervening with 

ICT pedagogical skills. How the trainers modelled their technological skills is 

presented in the following section. 

Modelling of ICT Skills (Approach and Actual Practice) 

Pratt and Johnson (2009) noted modelling as an instructional strategy in which 

the teacher demonstrates a new concept or approach to learning that the 

learners learn by observing and are then expected to perform later in the 

classroom. It is more than just giving a visual representation of content; rather, 

it is a process where learners can imitate developing their own skills and 

understanding. I was not anticipating to see modelling during training and it was 

not part of the initial theoretical framework, but this study takes the stand point 

that the modelling approach will help teachers develop their ICT pedagogical skill 

in the classroom with the ICT trainer as mediator of learning. The trainer should 

model exact ICT pedagogical skills that teachers are expected to have at the end 

of the training. 

Modelling was observed from all three trainers, but they differed in how they 

were doing it. The way teachers were introduced into the lesson was an indication 
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of how the lesson was going to unfold. Among the three trainers, Bheki’s 

modelling approach was well orchestrated and gave the teachers an overview of 

the whole lesson. This helped because the teachers knew what was expected of 

them during the session. Bheki indicated what he would do first and then gave 

them a chance to try it out. Tumi’s approach, on the other hand, was confusing 

because he explained the technology that he was going to use, which was 

PowerPoint, yet he mentioned that they were not doing it as yet. Clear instruction 

is paramount in the teaching and learning environment as it determines whether 

the lesson will succeed or fail. If teachers get confusing instructions at the 

beginning of the training, they are likely to be confused throughout the session. 

Research by Levy (2007) indicated that giving clear instructions or an ability to 

explain things well is noted by most training participants as an important quality 

of a good trainer. In this aspect, Bheki’s teaching background worked to his 

advantage, because he was able to give clear instructions to the teachers. It is 

also important to note that Sive’s modelling approach was different because she 

was teaching the basic use of the Smartboard but only had one Smartboard in 

the class to demonstrate with. Sive was considerate of her teachers, because she 

envisaged that they might not see well if they were sitting at their tables and 

organised them to come forward. In this set up, Sive was the only one who 

dominated the lesson with teachers were at the receiving end. 

Observations indicated that the approach to modelling was different for each 

trainer and actual modelling was different too. As a result, ICT pedagogical 

integration followed suit in the classroom. Actual modelling of ICT skills 

contained different levels of interactivity; however, there was limited 

opportunities available for the teachers to engage with the presentation to try 

and apply the skills on their own. This is incongruent with modelling as a 

teaching strategy, because modelling is supposed to help learners see what it is 

that they are to produce as the end product and also to give them the chance to 

try it on their own. In Bheki’s training sessions, he demonstrated and also gave 

teachers the opportunity to do it on their own and then followed up to see if they 
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were coping with the task. According to Pratt and Johnson (2009), educators can 

abstractly explain to learners how to perform a certain task, but when they give 

them an actual activity to do, learners can literally “see for themselves” what was 

presented to them and make their own connections that result in meaning 

making. This indicates that when we combine the general explanation of a task 

with a concrete model of what their process should look like, we give learners a 

direct image of their targeted outcome. This means that in ICT training, trainers 

should demonstrate ICT pedagogical skills to teachers and also give them an 

opportunity to practise them while they are still in the training. Pratt and 

Johnson (2009) further argued that demonstrating and allowing teachers time 

to try the skill out will make it easy to give guidance and do comparisons as they 

can orchestrate their work to emulate the model and ask themselves ‘Does mine 

match the example or do I need to make improvements?’. This is consistent with 

constructivists who believe that the mind filters input from the world to produce 

its own unique reality (Jonassen, 1991). By so doing, it will assist teachers to 

perfect the ICT skills learned and to improve their confidence to subsequently 

promote ICT pedagogical interaction in the classroom. As Gadelshina, Vemury, 

and Attar (2018) pointed out, a clear demonstration of what the outcome looks 

like will help students see how the individual tasks they are performing 

contribute to their growing set of skills and knowledge. 

It is the ‘how’ and ‘what’ of modelling that produce effective results. If trainers 

decide to stand in front of the class and show teachers where to click without 

deep engagement with teachers on how to integrate the learned skills into their 

teaching and learning, it will be limited to what is modelled in class. Bheki and 

Sive tried to connect what was already known to teachers to what was unknown 

to them. Sive explained to teachers, “A Smartboard is not different from the smart 

technology you use every day”. According to Vygotsky (1987), there should be a 

connection between spontaneous knowledge (everyday knowledge) and scientific 

knowledge, because spontaneous knowledge provides foundations for scientific 

knowledge. He believed that everyday concepts do not add much to student 
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cognitive development, because they are based on already existing cognitive 

mechanisms. The connection of what is already known with the unknown is 

noted as pivotal in training sessions to draw teachers’ interest and open channels 

for engagement. Modelling was incorporated as a means to help trainers to 

mediate their ICT skills to teachers. However, it was noted that teachers from 

Bheki’s and Sive’s classes had an advantage over teachers that attended Tumi’s 

class, because they were able to link what they were familiar with to scientific 

knowledge. 

Modelling is a teaching strategy that is widely used in the teaching and learning 

environment, especially teaching content that requires demonstrations or 

teaching skills. During ICT training, all trainers demonstrated the skill that they 

wanted teachers to learn, however, only Bheki granted teachers an opportunity 

to try it out. This was impossible for Sive because there was only one 

Smartboard. This meant that teachers needed to memorise everything that she 

was doing and try it out when they were back in their classrooms. There is a 

huge possibility that these teachers will have forgotten by the time they try this 

out. As for Tumi, he was moving too fast and never bothered to check if the 

teachers were trying out what he was presenting. It was evident in his modelling 

that he assumed teachers know what they are supposed to do as he presented. 

Only Bheki’s modelling, to a certain extent, carried the true sense of modelling, 

whereas the other two’s main focus was on modelling not in knowing what 

happens there after. Modelling variations observed do not support what is known 

in modelling literature: ‘as I do, you do’. This is the key construct of modelling 

theory, as theorists believe that learning occurs as a result of emulating what 

was presented to them. If the trainer only applies ‘I do’ and leaves out ‘you do’, 

learning cannot be guaranteed. From the theoretical framework perspective, the 

way Sive and Tumi modelled ICT skills for teachers does not support mediated 

learning and it only covers one level of teacher intervention, which is the sharing 

of ideas. Mortimer and Morris (2003) established that using intervention levels 

in isolation does not promote meaning making. Therefore, if ideas are presented 
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to teachers without letting them try them out in the presence of the trainer and 

colleagues, the onus lies with them in their own time. In this situation, learning 

of ICT skills is not mediated and there is no interactive dialogue. It is just the 

presentation of skills. As a result of this, one would argue that there is no, or 

limited, learning that takes place in this situation. Gadelshina et al. (2018) 

argued that if modelling strategies are followed appropriately, there is a fair 

chance that learning will take place. For example, at the beginning of a lesson, 

or when new material is being introduced, the teacher has a prominent role in 

the delivery of the content through the ‘I do and you do’ strategy. When this 

strategy is followed, mediated learning is likely to take place at all levels. The ‘I 

do, you do’ strategy is sometimes referred to as ‘I do it, we do it, you do it’. This 

is the ‘I do’ phase. Trainers seem to have done well in this phase of modelling, 

because all of them were showing/demonstrating skills first. Trainers, as 

mediators in the training, were expected to lead the training with demonstrations 

of what teachers are supposed to learn. 

The significant difference was noted in the ‘you do’ phase. In both sessions, Bheki 

gave teachers support as they were trying out learned skills to ensure that the 

navigation is not too complex to them. Pratt and Johnson (2009) further 

explained that in the ‘you do’ phase, learners acquire new information and skills 

and the responsibility of learning shifts from teacher-directed instruction to 

learner processing activities. The ‘you do’ phase in Tumi’s sessions was 

characterised by fear of being left out and confusion. Teachers were given the 

opportunity to apply skills on their own; however, there was no support from 

Tumi as the mediator and support was limited to support coming from 

colleagues. As Tumi remained standing in the front, even when the teachers were 

confused, he could not help. This was worrisome, because if the teachers cannot 

try skills learned in class during the training, the chances are they will lose 

interest and develop a negative attitude to ICT integration. Consequently, 

training will be regarded as useless. Sive’s case was a mixture of limited support 

and no support. In the first session, she was able to assist teachers as they were 
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navigating the basic use of the Smartboard. Her support was limited to what the 

teacher could do at a given time because she was using one Smartboard. This 

was a disadvantage because teachers were only subjected to do what Sive asked 

them to do. There was no time to try out something new with the Smartboard. 

In session two, support was noted, but the way it was done benefited only the 

teachers in question because Sive kept the question between her and the teacher 

who asked. The study inferred from the ICT training that teachers did not get 

enough support from trainers as mediators to evaluate their level of 

understanding and give them feedback on their work. This is a crucial time when 

teachers are trying it out themselves, because this is when the trainer will notice 

the red flags for the ones that really need support. 

Based on modelling literature, there are three phases for effective modelling: ‘I 

do’ phase, ‘you do’ phase and ‘we do’ phase. This model proposes a plan of 

instruction that includes demonstration, prompt and practice. In this study, the 

‘I do’ and ‘you do’ phases were evident, especially in Bheki’s sessions. However, 

the ‘we do’ phase was not part of the training. According to Eggen and Kauchak 

(2001), in the ‘we do’ phase of learning, the teacher continues to model, question, 

prompt and cue learners, but as learners move into the ‘you do’ phase, they rely 

more on themselves and less on the teacher to complete the learning task. It is 

clear that during this phase, learners begin to perfect the skills and develop 

confidence with applying the ICT skills learned. If this phase is skipped during 

ICT training, the teachers are deprived of the opportunity to polish the skills 

learned during training. This stage is where the ICT trainer provides interactive 

instructions and where mediation of intentionality and reciprocity come in to 

play as the learners work together and the teacher checks prompt and cues. 

The ICT training provided does not give teachers enough time to learn the ICT 

skills they need to infuse with pedagogy with ICT when they teach. This is due 

to a number of reasons, like limited resources available in the training centres, 

like the Smartboard. If trainers only give them the chance for ‘you do’, some are 
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supported and others not. There is a lack of clear direction on how to go about 

learning ICT pedagogical skills that will eventually play out in the classroom. 

Modelling as teaching strategy that is adopted by the trainers has the potential 

to develop teachers’ ICT pedagogical skills. The incorporation of an ICT trainer’s 

intervention where they shape, share, and mark key ideas, check understanding 

and MLE has room for deep engagement with ICT pedagogical skills. During 

modelling or demonstrations, the ICT trainers can probe learners to check their 

understanding. In this way, ICT trainers and teachers can explore new means of 

ICT pedagogical skills that are central to effective ICT integration in the 

classroom. Shaping ICT pedagogical skills and ideas assists teachers to arrive at 

different viewpoints about ICT integration. Through sharing ideas, teachers will 

get an opportunity to show how they integrate ICT into teaching and learning in 

their classroom, which will benefit everyone in the classroom. This might also 

help the ICT trainer to mark key ideas around ICT pedagogical integration and 

improve ICT integration in the classroom. 

Intertwining modelling and MLE in teaching teachers ICT pedagogical skills 

allows both trainers and trainees to talk/participate and think individually in 

groups or as a whole class. It makes more sense because the trainer can 

deliberately guide the interaction between trainees through mediation of 

intentionality and reciprocity, where the mediator makes sure that the learner 

in some manner goes beyond the immediate needs of the ICT training, which 

would not occur without the mediator’s/trainer’s presence. Changing an 

incidental ICT pedagogical skills learning experience to an intended one that is 

required in the classroom. 

Imparting ICT pedagogical skills meaning provides teachers with the will power 

to keep them involved in the interaction that is taking place during modelling. 

The trainer makes meaning available to the social plane of the classroom. 

Integrating modelling and MLE grants the opportunity for dialogue that is aimed 

at developing deep engagement with ICT pedagogical integration during ICT 
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training. The main objective is to achieve a stage of ICT pedagogical 

transcendence. This is where the ICT trainer spikes debate and discussion about 

ICT pedagogical skills that connect present and future; elicits thinking among 

teachers; and provides an explicit explanation about how teachers are supposed 

to integrate ICT into teaching and learning. This involves moving beyond the 

immediate ICT pedagogical skills needed and onto developing the potential to 

apply it elsewhere in slightly different ways. This is the heart of mediation. 

6.1.1 ICT Pedagogical skills in the training 

The effective integration of ICT into the curriculum is associated with new 

pedagogies that enhance the role of the teachers and increases learners’ control 

of their learning, self-regulation and collaboration. ICT training holds promise to 

provide teachers with opportunities to explore and develop deeper 

understandings of professional ICT knowledge, professional ICT practice and 

professional ICT values for effectively integrating ICT to enhance learning and 

teaching. This corroborates with the constructivist approach that considers 

learners active participants in making meaning, instead of passive recipients of 

information given to them by the teacher. In ICT training, teachers are immersed 

in the experience and then the trainer provides encouragement and questions 

the teacher to guide them to reflect upon their ICT pedagogical practices and 

construct and display their own explanations. 

The literature shows that technology can effectively improve pedagogical 

abilities, and hence, learners’ performances (Louw, Muller & Tredoux, 2008). In 

spite of teachers often being constrained by the ICT resources available to them, 

there are examples in the literature of educators appreciating the technology 

when it is integrated into pedagogy. Cox, Preston and Cox (1999) showed that 

many educators perceive ICT as a tool for improving the presentation of material, 

for making lessons more fun for the learners and for making administration more 

efficient. In addition, ICT provides fast and accurate feedback to learners (Becta, 

2003). When teachers were asked during the interviews what they learned during 
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ICT training, their answers were limited to ICT tools. For example, both 

participants in Bheki’s training, Mr Gumbi and Mr Dube, mentioned that they 

learned Microsoft packages, though Mr Gumbi was more specific and said that 

he learned tables, which is Word, and formulas, which is Excel. This means that 

the trainers’ modelling was limited to ICT basic skills, and this also indicates 

that there was an ICT pedagogical skills gap in ICT training. 

ICT basic skills are noted in literature as a prerequisite for effective ICT 

integration. However, teaching only basic skills during ICT training does not 

move teachers beyond understanding ICT tools in isolation of the subject they 

teach. According to Koehler and Mishra (2009), teachers must have the TPACK 

for them to maximise the potentials of technology. I agree with them, because 

teachers, especially in Gauteng, for the longest time have been trained on 

computers skills. Post training, teachers fail to integrate ICT skills in teaching 

and learning. 

At the beginning of training, the trainers explained to the teachers how they were 

going to work, “We will work like this for five minutes (facilitator-led 

demonstration) 10 minutes (teacher self-exploration). If you do not understand as 

I demonstrate, please stop me”. Bheki even said, “I am here to reasonably assist 

you during the training contact, so if you struggle with something feel free to ask 

for help”. Here, Bheki was trying to make teachers feel at ease. But what does 

this mean? Should teachers ask what is being demonstrated to them or should 

they ask questions related to ICT integration intended for the classroom? 

 Modelling as a teaching strategy has the advantage of making abstract concepts 

easily accessible to the learners (Pratt & Johnson, 2009). The challenge with 

Bheki’s modelling is that it lacks ICT pedagogical skills. Novice teachers find it 

difficult to engage at a TPACK level and they are limited to questions about ICT 

tools. The classical example of the aforementioned is Mr Dube, who asked: “Is it 

possible to do perform calculations in Microsoft Word?” From ICT training 

observations, we can infer that modelling as a teaching strategy limits teachers’ 
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thinking. If teachers imitate the ICT trainer straight after the trainer has just 

modelled steps, there is a risk that they are doing little more than copying. 

However, this limitation could be avoided by building in a gap between the 

example modelled by the trainer and the one that teachers have to do, so they 

do not have to produce exactly the same product as the trainer. This means that 

the trainer needs to model ICT skills at a high level, in order to challenge their 

thinking. This will assist in fostering an independent culture that teachers need 

when integrating ICT in their classrooms. 

It was clear from ICT trainers’ presentation that they have high knowledge of 

basic computing but lack ICT pedagogical skill. Trainers were hoping that 

teachers will bring their pedagogical knowledge and they (the trainers) will bring 

ICT skills, so the two will complement one another and the class will experience 

ICT pedagogical integration. During observation, Bheki kept saying to teachers 

“Think how you are going to use this … in your subject”. This observation displays 

a gap between teachers’ ICT pedagogical expectations of ICT training and ICT 

pedagogical skills that ICT trainers can offer. Literature seem to agree that ICT 

training that is offered to teachers does not help them develop ICT pedagogical 

skills needed for effective ICT integration in the classroom. Based on the 

theoretical framework for this study, the ICT trainer is supposed to model ICT 

pedagogical skills for teachers clearly as more knowledgeable than someone in 

the training. They should not expect teachers to learn these skills simply by 

virtue of being in the ICT training. For deeper understanding of ICT pedagogical 

skills, they need to take the shape of an apprenticeship. According Dennen 

(2012), an apprenticeship is a trade where learning occurs as an experienced 

person and novices interact socially while focusing on completing a task. Pratt 

and Johnson (2009) proposed five stages for cognitive and intellectual modelling 

(p. 99): 

1. Modelling by the master and development of a mental model/schema by 

the learner. 
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2. Learner approximates replication of the model with the master providing 

support and feedback (scaffolding/coaching). 

3. Learner widens the range of application of the model with less support 

from the master. 

4. Self-directed learning within the specified limits acceptable to the   

profession. 

5. Generalising: Learner and master discuss how well the model might work 

or would have to be adapted in a range of other possible contexts. 

Through these stages, teachers will learn appropriate ICT pedagogical skills and 

will also gain confidence. In addition, Liu (2005 p. 3) explained that 

apprenticeship learners observe how experts deal with problems in an authentic 

context and learn to solve the same or similar problems by “learning through 

guided-experience” in authentic activities. 

These findings are consistent with those of other studies that suggest that most 

ICT teacher training is poorly structured and emphasis is directed to gadgets 

(technology) and learning technological skills. Technological skills are a 

prerequisite for ICT integration, however for effective ICT integration, ICT 

pedagogical skills are also needed. Therefore, ICT training should also contain 

ICT pedagogical skills that are relevant for the classroom. Guskey (2009) noted 

that teachers are the ones chiefly responsible for implementing what was learned 

in the training, therefore professional development, regardless of its form, must 

be relevant and directly address classroom needs. I agree with Guskey, because 

modelling as teaching strategy (that was used by Bheki in ICT training) should 

deeply embed ICT pedagogical skills that will allow teachers rapid adaptation in 

the classroom’s real world conditions. This will assist in acculturating teachers 

with ICT skills needed for effective ICT integration in the classroom. Zepeda 

(2011) asserted that it is difficult enough for practitioners to learn features of 

one innovation, let alone figure out how it can be integrated into or combined 

with others. Each year programmes are introduced in schools without any effort 

to show how they relate to those that already exist. Guskey (2009) maintained 
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that professional developments need to be sufficient in scope to challenge 

professionals and kindle interest (and have an impact on teacher’s classroom 

practice). 

6.1.2 Subject specific pedagogy 

It is important that teachers have an in-depth understanding of the subjects that 

they teach, but knowledge of subject matter alone is not sufficient to ensure that 

they will be effective and that students will be successful in their learning. To be 

effective, teachers must also have an understanding of their students’ interests 

and styles of learning. According to Aldermann (2004, p.15), “the knowledge base 

of motivation is so extensive that the crucial factor is making the best choice for 

a particular problem. If we have not learned the extensive motivational 

knowledge base, then our choices are limited”. 

It is believed that ICT–supported learning environments could be beneficial to a 

constructivist teaching approach (Newhouse, 2002). One of the most important 

components of the constructivism theory of learning is the concept of proximal 

learning, which asserts that learner construct their own knowledge, for which 

scaffolding is initially required. The scaffolding could be provided by a tutor or 

computer. Thus, the technology can be used to help create the types of learning 

environments and the types of support for learning that are known to be ideal. 

These are argued, in this paper, to have been ignored or have been failed to be 

widely implemented in the past (Newhouse, 2002, p. 10). 

Appropriation of ICT Pedagogical Skills in the Classroom 

During classroom observations, it was noted that teachers’ ICT integration was 

varied. This was owing to a number of facts, including the training that they have 

received. The importance of developing ICT skills from a pedagogical perspective 

is that the teachers’ reflective use of those skills presupposes or mirrors what 

was modelled to them during ICT training. Fischer (2009) and Fischer and Bidell 

(2006) maintained that around the variability of development and learning does 
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not rule out progress in the adoption of technology in education settings. 

However, progress will be a dynamic and uneven process that ultimately results 

from the interaction between student, teacher, subarea of knowledge involved, 

and the technology itself. It depends on the teacher’s adoption of ICTs when 

integrating them into the system of symbols present in any education setting. 

Teachers’ appropriation level reveals a certain level of understanding of ICT. Mr 

Khulu, who was in Tumi’s training session, seemed to be in control of everything 

that was happening in class. When he moved to the subtopic recording 

transactions using the periodic system in the journals and ledger, he switched 

to Excel and he had prepared a spreadsheet with formulas to assist with totals 

and some basic calculations of this topic. The Smartboard now and then froze 

but Mr Khulu had mastered all the formulas and looked so relaxed. He was 

navigating between sheet 1 and 2 and experienced no challenges. You could see 

that the learners were following what was presented in the classroom. They kept 

asking the teacher how to create formulas and he showed them. 

Appropriation and adoption refer to how teachers incorporate ICT into their daily 

classroom activities. Adoption is linked to the knowledge that teachers develop 

of ICT, the instrumental use they make of it and the changes they make to adapt 

it to their educational practices (Fischer, 2009). Various levels of ICT adoption, 

from the simplest to the most complex, was observed from the teachers. These 

levels range from using ICT to streamline operational processes in the classroom 

(by conveying content more efficiently to learners, which require the teachers to 

be aware of ICT potential) to advanced levels, where teachers deliberately 

integrate technology to generate educational experiences that would be difficult 

to implement without the use of ICT. 

Despite the fact that the levels have some hierarchical characteristics (or the 

ability to move up from basic to advanced levels), they are not mutually exclusive 

and may not involve a linear and gradual progress. The same teachers may have 

practices that could be classified at different levels of adoption. Such variability 
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can be understood by seeing adoption as a complex phenomenon based on 

multiple factors. As with many other knowledge construction processes, this 

depends on factors such as prior knowledge, the implicit and explicit learning 

theories of the teachers, their representations of ICTs, the ICTs available, the 

number of students, the teachers’ intentions, and the students’ intentions. In 

terms of the ideas of these, variation in ICT integration was evident in Mr Dube’s 

integration during his lesson. These are the notes I took during his lesson: 

Mr Dube is teaching using Smartboard, smart note to assist him with 

calculations. He first modelled calculation steps to the learners on the board 

and he also referred learners to textbooks especially to pages where there 

are examples of calculations. He took learners through: variable cost, fixed 

cost, unit cost, and break-even point. 

Then he calls learners on the board to come and do some calculations. In 

this stage he opens a new black document and allows learners to use free-

hand writing so that everyone in the classroom can see what is on the 

board …. 

Advances in levels of adoption involve the reflective use of ICT. This is deliberate 

and arises from experiences and ongoing practice as part of a process of 

reflection that enables teachers to review their practice and propose better suited 

and more effective ways of incorporating ICT into teaching and learning. In other 

words, the coherence and relevance of content, learning objectives, teaching 

strategies and the use of ICT increases in direct proportion to the level of 

reflective integration of technology within teaching. 

Mr Khulu, in one of the slides he hyperlinked audio, unfortunately it did not play 

during the presentation. He tried to troubleshoot but he was not lucky and 

learners were also giving him tips on how to retrieve or to get it to play but none 

of the tips worked. 

Yes why? Yes he did however, he still makes some mistakes that take time from 

his lesson and I have noted that in his presentation he is limited to what was 
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done during ICT training. He did not try to advance or to look for better tools to 

bring life to his lesson. 

Teachers must be well prepared if they are to use ICT efficiently within their 

teaching practice. Although some progress may be intuitive, teachers need to 

deliberately create meaning around the use of ICT in education and to move 

towards a model of learning with technology, using it to promote meaningful 

learning (Caicedo, Montes & Ochoa Angrino, 2013; Jonassen, Carr & Yueh, 

1998; Martí, 2003; Montes, 2007). 

Understanding Teachers’ ICT Integration in Light of ICT 

Pedagogical Skills Learned 

The purpose of learning is for an individual to construct their own meaning, not 

just to memorise the ‘right’ answers and regurgitate someone else’s meaning. 

Teachers were expected to make their own meaning during ICT training. This 

study showed unprecedented findings. Mr Gumbi, who was a trainee in Bheki’s 

session, had ICT integration that was on a higher level than what they were 

trained on. For example, I made the following notes during his class observation: 

He taught using videos, illustrations, PowerPoint presentations all in one 

lesson, he was able to use these various ICT for different parts of the lesson 

he was teaching. With regards to the videos, he downloaded the videos onto 

his memory stick and used it during his lesson. He would pause a video at 

certain points and draw learners to certain important or symbolic parts of 

the video, while moving around in class and making sure learners were 

taking down notes. 

It was noted that what he was doing was not part of the ICT training he attended, 

however, during training he was not that active in correcting ICT trainers and 

assisting other teachers. This indicates that Mr Gumbi attended training already 

having ICT pedagogical skills that he learned somewhere else. At first, I could 

not work out why he was not showing other teachers what he did in class during 

training, because Bheki kept on asking them how they integrate ICT in their 



167 

teaching and he kept quiet. When he was asked during interviews, he indicated 

that he already had ICT skills, but he needed motivation to start integrating ICT 

into his teaching. He emphasised that he drew his strength to start from the ICT 

training environment. He said, 

When I saw how teachers with little ICT knowledge are trying their best to 

integrate ICT into their teaching and over and above try to assist during ICT 

training, I said I can do better than them. It all started there. 

It can be argued that Mr Gumbi’s qualification and experience in teaching the 

subject is an added advantage over other teachers. Simply because when one 

does postgraduate studies, one is likely to use technology for the studies. His 

ICT, content and pedagogical knowledge put him in a different position from the 

rest of the teachers. Gadelshina et al. (2018) emphasised that effective ICT 

integration requires interdisciplinary knowledge. The only valuable way to 

measure learning is to make assessment part of the learning process, ensuring 

it provides learners with information on the quality of their learning. It is also 

important to make connections between facts and fostering new understanding 

in learners. 

Mr Gumbi’s integration was the total opposite of that of Ms Chili. She really 

struggled to integrate ICT into teaching and learning. This was noted during her 

classroom observation: 

At some stage she leaves the board and moves around in the classroom 

talking to learners. In fact she forgets about it (Technology)  and carries on 

with her teaching without paging e-book that is projected on the board. 

When she returns on the board she loses track of the pages of what she 

already explained to learners and she will use a pen to writes on top of the 

book. For a moment she will forget learners and focus on getting technology 

right. 

Using technology to teach brought confusion and panic to Ms Chili because she 

is a novice when it comes to ICT integration, unlike Mr Gumbi. During the 
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interviews, she mentioned that ICT disturbs her teaching rhythm. Drawing from 

this, you can tell that ICT training did not help Ms Chili much when it came to 

classroom integration. Teachers need to develop knowledge of pedagogy of ICT 

use to make the most of ICT to support teaching and learning (Harris & Hofer, 

2011; Ertmer & Ottenbreit-Leftwich, 2013). Ms Chili’s knowledge of ICT is still 

developing, hence she felt disturbed by using technology in her teaching. 

Effective ICT integration from a constructivist perspective lens includes teaching 

in contexts that may be personally meaningful to learners; negotiating taken-as-

shared meanings with learners; class discussions and small-group collaboration; 

and valuing meaningful activity over correct answers (Wood et al., 1995). This 

was not possible in Ms Chili’s class, given the frustration brought by integrating 

ICT into her teaching. 

In contrary to what happened to Ms Chili’s lessons, during Mr Dube’s lesson, 

the smartboard was freezing too but he was not moved by that. Instead, he told 

learners that they must not worry about the video that did not play during the 

lesson he will post it on their WhatsApp group. It can be deduced that Mr Dube’s 

calmness emanate from knowing that he has an alternative way of sharing the 

video with learners even if the smartboard freezes unlike Ms Chili. However, 

Capdeferro and Romero (2012) mentioned that teachers become stressed if there 

is a sudden discrepancy during ICT integration regardless whether they are 

experienced or not.   

This section sought to establish if there was ICT knowledge transfer from ICT 

training to ICT integration in the classroom. It is not easy to tell if transfer took 

place because the teachers’ levels of integrating differs, with Mr Gumbi excelling 

at integration and Ms Chili struggling. Thus, owing to a number of reasons, such 

as the lack of ICT pedagogical skills from the trainers and not having enough 

training equipment, as was evident in Sive’s training sessions, making meaning-

making and dialogical processes was impossible. 
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Conclusion 

This chapter presented the themes and subthemes that were generated from the 

data collected for this study. The following conclusions were drawn from these 

themes: ICT trainer intervention is minimal, and in some cases invisible, because 

trainers lack ICT pedagogical skills. As a result, teachers do not benefit much 

from them. Modelling, a new phenomenon that was not part of the analytical 

framework, came strongly to the fore from the observations. All three trainers 

used it as a training strategy, but they were not reaching all the stages of 

modelling as prescribed in the literature. Trainers were identified modelling 

technological skills instead of pedagogical skills because they lacked ICT 

pedagogical skills. The was also the challenge of limited or no understanding of 

subject content. An interesting point emerged from the teachers, which was their 

ability to help each other by demonstrating how they integrate ICT in their 

everyday teaching and learning, which seemed to overpower trainers’ knowledge 

of ICT. It is suggested that modelling be interwoven into the analytical framework 

for this study, thereby developing an effective mediated ICT training model that 

will give ICT trainers guidance on how to train teachers on ICT pedagogical skills. 

The model will be explained in full in the next chapter.  
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Chapter 7: 

The Contribution of the Study and Conclusion 

Introduction 

The preceding chapter intensely discussed the findings of the entire study. Three 

themes and their subthemes (mediation of ICT pedagogical skills in ICT training; 

appropriation of ICT pedagogical skills in the classroom; and understanding 

teachers’ ICT pedagogical integration in relation to ICT training offered to equip 

teachers with ICT pedagogical skills) were discussed. While discussing the 

findings, the study used the framework presented in Figure 28 to understand 

how mediation takes place during ICT training and its subsequent integration in 

the classroom. 

 

Figure 14 Analytical framework 



171 

Using the above analytical framework helped me to understand how teachers 

were trained and how they integrate ICT after they attended ICT training. Despite 

that, teachers’ integration differed from one another. Data showed that concepts 

developed (modelling) that were not covered in the initial framework. These 

concepts mushroomed from the data and were very strong. It was important that 

they are incorporated in the proposed effective mediated ICT training model 

presented in Figure 28. 

The Contribution of the Study 

Despite the narrow scope and limitations of the study, it is interesting to note 

that it has made significant contributions to the existing body of knowledge in 

the field of educational technology, and more particularly, in the area where ICT 

is trusted to bring about change in education that is needed for 21st-century 

skills. An effective mediated ICT training model is needed to guide ICT teacher 

training because ICT teacher training is at the heart of effective ICT integration 

in the classroom. Teachers who receive appropriate ICT professional 

development learn how to manage their classrooms more effectively and use the 

technology to create a more stimulating learning environment, while realising 

that their pedagogic knowledge and technical knowledge are what fuel their 

effective ICT integration in the classroom (Harrison, 2010, p. 83). 

To achieve effective ICT training that which will result in effective ICT integration 

in the classroom, a guideline is needed. In 2007, the Department of Education 

designed Guidelines for Teacher Training and Professional Development in ICT 

to be incorporated in ICT training. This document sets out the ICT knowledge, 

skills, values and attitudes needed by teachers to effectively integrate ICT into 

teaching and learning. It also acknowledges that the development of ICT skills 

and knowledge for teachers should be an integral part of initial and continuing 

teacher development programmes, as reflected in the National Policy Framework 

for Teacher Education and Development in South Africa. However, this guideline 

provides a generic guide on what ICT training should include and does not pay 
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attention to details about how ICT training should be structured. This study 

designed an effective mediated ICT training model and provides detailed 

guidelines on how teachers should learn through ICT training. This is not to 

overlook the importance of this guideline but to close the gap. This model draws 

from the theoretical and conceptual frameworks used for this study. The effective 

mediated ICT training model that reflects a holistic approach to teacher 

development in ICT is presented in Figure 29. 

Figure 34 presents an effective mediated ICT training model that I propose for 

effective ICT training that will result in effective ICT pedagogical integration in 

the classroom. This model integrates the concepts of modelling and a MLE. This 

study is based on the sociocultural learning theory, which describes learning as 

a social process and the origination of human intelligence in society or culture. 

According to Vygotsky’s theory, social interaction plays a fundamental role in the 

development of cognition. Therefore, it is important that ICT trainers engage 

trainees during the training, take into account how trainees learn during the 

training, and provide a clear demonstration and instructions that are in line with 

modelling concepts (I do it, we do it and you do it independently). This needs to 

be interwoven into the concept of MLE (mediation of intentionality and 

reciprocity, mediation of transcendence, and mediation of meaning). These 

concepts blended together provide teachers with the necessary scaffolding for 

ICT pedagogical skills, thereby developing teachers’ ICT pedagogical skills and 

building teachers’ confidence that they need for effective ICT integration in the 

classroom. In the process, teachers learn to work with one another and realise 

how their peers influence their ability to acquire ICT knowledge and impact their 

professional development. 
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Figure 29 Effective mediated ICT training model 
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Summary 

The previous section presents a model (Figure 29) that is this study’s 

contribution that can be used in ICT training to promote effective ICT integration. 

It concludes the study, which was particularly concerned with how teachers 

learn ICT pedagogical skills in the training that is normally conducted in South 

African schools to support effective ICT integration in the classroom. The study 

was based on the assumption that there is an ICT framework/model that is used 

during ICT training to promote deep understanding of ICT pedagogical skills 

during training that are important for effective ICT integration in the classroom. 

Having a framework or model also help guide private ICT training service 

providers and government officials when conducting ICT training and help to 

avoid a ‘willy-nilly’ type of training. 

The study investigated ICT training to try and understand how ICT pedagogical 

skills are mediated during ICT training to promote effective ICT integration in the 

classroom. The study was ignited by the concerns about ICT training that is 

taking place, especially in South Africa. The training is aimed at equipping 

teachers with ICT pedagogical skills, but upon completing the training, teachers 

are reported not to be integrating ICT into their practice. The literature reports 

that professional development, such as ICT training, is capital intensive yet 

yields limited results. 

This was a qualitative study that was framed within the interpretivist paradigm. 

The intention was to gain insight into to how ICT skills are mediated during ICT 

training to promote effective integration in the classroom. Three trainers and four 

teachers participated in this study. All participants were purposefully selected 

to suit the needs of the study. Given that the study was qualitative in nature, 

observations and semi-structured interviews were incorporated to understand 

the realities for both teachers and ICT trainers. 

To gain a deep understanding of the phenomenon at hand, sociocultural theory 

was used as the theoretical framework as the lens to zoom into the study. The 
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study did not use the whole concept of sociocultural theory, but only focused on 

the construct of MLE. MLE was used to understand how mediation advances ICT 

training to promote meaning making and also to gain clarity on how participation 

and interaction with ICT trainers and among teachers help promote effective ICT 

integration in the classroom. Literature was reviewed to understand what has 

been done locally and internationally in understanding teachers’ learning during 

ICT training and also to identify the gap that exists in mediated learning during 

ICT training. From the literature that was reviewed, a conceptual framework was 

designed. 

Reflection on the Findings 

The study looked at the studies that have been done internationally and locally, 

trying to understand how teachers learn during ICT training. The following were 

the findings based on the research questions for the study. 

1. What mediational role does the ICT trainer play in the development of  

teachers’ ICT pedagogical skills? 

It was noted in the observations and interviews that ICT trainers’ mediation is 

very limited and does not assist in getting teachers to effectively integrate ICT 

into teaching and learning. The reason noted was that no ICT trainers have ICT 

pedagogical skills, however they are experts in basic computer skills. 

2. How do teachers appropriate the ICT pedagogical skills that aid their  

instructional practice in the classroom? 

Classroom observations revealed that teachers are at different levels of ICT 

integration. Teachers from the same ICT training group integrate ICT differently. 

Teachers who were in the ICT training, where a certain level of mediation and 

support was evident, integrated better than those who did not have the same 

input from the trainers. It is worth noting that the mediation and support came 

more strongly from colleagues than from the trainers. 
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3. What is the relationship between ICT pedagogical skills learned during 

ICT training and subsequent use of ICT in the classroom? 

ICT integration in the classroom presented a skewed picture, because teachers 

were doing much more advanced things in the classroom. Some of these were 

not even part of the training. When they were asked during their interviews, they 

mentioned that they already had basic ICT skills prior to ICT training. This was 

not a surprise because both these teachers have postgraduate degrees. That 

means that all they needed to do was to start integrating ICT into teaching and 

learning. Maybe ICT training helped them to see that the skills they possess are 

even better than those of a trainer and they gained confidence from that. One 

teacher was really struggling to integrate ICT into her teaching. She was 

surviving with her learners’ assistance and the notes that she usually keep to 

help her with technology. ICT training helped her to get started. 

After understanding the nature of ICT training in Gauteng province, an effective 

mediated ICT training model was presented in Figure 29. It is designed to provide 

guidance for ICT trainers on how to effectively train teachers for effective ICT 

pedagogical integration in the classroom. 

Limitations of the Study 

I would have loved to investigate all ICT training that is taking place in Gauteng 

province; however, there was time constrains for the study and there was very 

limited available ICT training during the time of data collection. One major 

limitation that was perceived in the study was that the sample was small and 

was based in one province of South Africa. Therefore, the results/findings that 

are provided do not guarantee generalisations as they do not represent the whole 

country. Three ICT trainers from one organisation form the cases presented in 

this study. Generalisability of the findings is limited to the nature of their ICT 

training settings and contextual factors. 
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The other limitation was that the study did not include learners as participants 

in the study to see if effective ICT pedagogical integration improve learners’ 

attainment of knowledge. 

Recommendations 

Drawing from the findings that emanated from this study as well as from 

engagement with the literature, pertinent recommendations are consequently 

warranted. These recommendations have been developed to inform the 

Department of Education, especially policy makers, ICT training organisations 

and the academic community. It is strikingly clear that ICT adoption and 

appropriation in the classroom is still lagging behind, despite huge financial 

investments made by the various tiers of government in infrastructural 

provisioning and ICT training for teachers. In view of this, the study makes the 

following recommendations to improve the process of ICT training and enhancing 

effective ICT integration. 

7.1.1 Develop ICT champion teachers 

The findings show that there are gaps in the sets of knowledge possessed by both 

ICT trainers and teachers. This study suggests that ICT training should be done 

by teachers. Notwithstanding the fact that most teachers do not have 

technological knowledge, in developing ICT champion teachers, teachers need to 

undergo comprehensive ICT training to develop relevant ICT skills that will 

empower ICT integration in the classroom. Upon finishing training, these 

champions must train other teachers. 

7.1.2 Training model 

The literature indicates that the ICT training space is open in that ICT trainers, 

train teachers the way they see fit, because there is no clear guideline on how 

they should go about training. As a result, after training teachers find it difficult 

to integrate ICT into teaching and learning. This study emphasises the 
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importance of having an ICT training model that will provide guidelines on how 

ICT training should be carried to ensure it promotes meaning making during ICT 

training and consequently promote effective ICT integration in the classroom. 

Dlamini and Mbatha (2018 p. 18) suggested that “… to change education and 

improve core activities in the educational setting through ICT, the 

implementation must be accompanied by meaningful and effective ICT teacher 

development activities”. Thus, this study argues in favour of the effective 

mediated ICT training model (Figure 34) that will promote effective ICT 

integration in the classroom. 

7.1.3 Subject specific ICT training 

Subject based learning opportunities were identified during ICT training, but 

most of the time these were missed because the trainers were unable to identify 

them and did not have knowledge of the specific subjects. It was interesting to 

see that teachers were able to connect the dots on their own because they always 

came through when ICT trainers came short. This study echoes the call for 

subject specific ICT training that is advocated for in the literature. 

7.1.4 Qualified trainers 

The findings of this study revealed that all three ICT trainers were not qualified 

ICT trainers. However, one of them has a diploma in primary school education. 

The study advocates for qualified ICT trainers who will be able to handle ICT 

pedagogical issues and be able to show teachers the pedagogical value of ICT in 

education. The use of ICT will encourage teachers to use their creativity to 

enhance teaching and learning. Having qualified ICT trainers will help eliminate 

confusion, such as that which was evident during ICT training, because of a lack 

of ICT pedagogical knowledge. 
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Conclusion 

This chapter presented the study’s contribution to the field of educational 

technology. It highlighted the importance of the existing Guidelines for Teacher 

Training and Professional Development in ICT (2007) and also pointed out gaps 

that exist in the document. In closing those gaps, it introduced a model that can 

be used during ICT training. The chapter further provided a summary of the 

study, a reflection on the findings, and recommendations. 
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Wits School of Education 

 

27 St Andrews Road, Parktown, Johannesburg, 2193 Private 

Bag 3, Wits 2050, South Africa. Tel: +27 11 717-3064 Fax: 

+27 11 717–3100 Email: enquiries@educ.wits.ac.za Website: 
www.wits.ac.za 

Date: 04 November 2016 

Student Number: 512377 

Protocol Number: 2016ECE025D 

Dear Khanyisile Mbatha 

Application for Ethics Clearance: Doctor of Philosophy 

Thank you very much for your ethics application. The Ethics Committee in 
Education of the Faculty of Humanities, acting on behalf of the Senate, has 
considered your application for ethics clearance for your proposal entitled: 

Mediation in ICT teacher development: towards effective ICT pedagogical 
integration in the classroom 

The committee recently met and I am pleased to inform you that clearance was 
granted. 

Please use the above protocol number in all correspondence to the relevant 

research parties (schools, parents, learners etc.) and include it in your research 
report or project on the title page. 

The Protocol Number above should be submitted to the Graduate Studies in 
Education Committee upon submission of your final research report. 

All the best with your research project. 
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Appendix C: Information Sheet for the Principal 

Dear Principal 

My name is Khanyisile Mbatha. I am a PhD student in the School of Education 

at the University of the Witwatersrand. I am doing research on ICT teacher 

training. The topic of the study is: Mediation in ICT teacher development: 

towards supporting effective ICT pedagogical integration in the classroom. 

This study seeks to examine the mediational role in the ICT training and how it 

influences ICT pedagogical integration in commerce classrooms. It aims to 

determine if the teachers’ ICT pedagogical skills have developed after they have 

attended ICT training sessions. The study is purely for academic purposes. I will 

use three data collection instruments: ICT training document analysis, two ICT 

trainings and two classroom observations and semi-structured (face-to-face) 

interviews for both teachers and ICT trainers that will be audiotaped. The time 

of the observations will be done according to the time of the lesson and the time 

for the interviews will take approximately one hour. 

I kindly request commerce teachers in your school to participate in this study. 

The reason why I have chosen teachers in your school is because they are 

integrating ICT into teaching and learning of commerce subjects and they also 

participating in the ICT training. 

The research participants will not be advantaged or disadvantaged in any way. 

They will be reassured that they can withdraw their participation at any time 

during this project without any penalty. There are no foreseeable risks in their 

participation in this study. The participants will not be paid for their 

participation. 

The names of the research participants and identity of the school will be kept 

confidential at all times and in all academic writing about the study. The school 

and the participants’ individual privacy will be maintained in all published and 

written data resulting from the study. The data and results of the study may be 
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used in future for other academic purposes such as conference presentations 

and journal article publications. 

All research data will be destroyed between 3–5 years after completion of the 

project. 

Please let me know if you require any further information. I look forward to your 

response as soon as it is convenient to you. 

Yours sincerely, 

 

SIGNATURE: 

NAME: Khanyisile Mbatha 

ADDRESS: 45 Highgate Street, No.5 Eastbury Complex, Fairview, 2094 

EMAIL: mbathakhanyisile1@gmail.com 

TELEPHONE NUMBERS: 0734284264 
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Appendix D: Principal’s Consent Form  

Please fill in and return the reply slip below indicating your willingness for your 

school to participate in this study. 

I, ________________________ give my consent to the research project called: 

Mediation in ICT teacher development: towards supporting effective ICT 

pedagogical integration in the classroom, to collect data in my school. 

Informed Consent 

I understand that: 

 Participants do not have to answer every question and can withdraw from 

the study at any time.  

 The name of the school and information will be kept confidential and safe. 

 Conference presentations and publications on this research will not use 

the name of the school or any participant in this institution. 

 All the data collected during this study will be destroyed within 3–5 years 

after completion of the project. 

 

 

Sign_____________________________ Date___________________________ 
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Appendix E: Information Sheet for ICT Training Institution 

Dear ICT Training Director, 

My name is Khanyisile Mbatha. I am a PhD student in the School of Education 

at the University of the Witwatersrand. I am doing research on ICT teacher 

training. The topic of the study is: Mediation in ICT teacher development: 

towards supporting effective ICT pedagogical integration in the classroom. 

This study seeks to examine the mediational role in the ICT training and how it 

influences ICT pedagogical integration in the classroom. It also aims to determine 

if teachers’ ICT pedagogical skills have developed after they have attended ICT 

training sessions. The study is purely for academic purposes such as the 

research report, conference presentations and writing of journal articles. The 

research will use three data collection instruments: ICT training program or 

document analysis, two ICT training observations and two classroom 

observations and semi-structured (face-to-face) interviews. If you give permission 

I will observe trainers during ICT training and I will also interview them one on 

one after training in the training classroom or in a place of their convenience. All 

interviews will be audiotaped and will take approximately an hour per interview 

and observations will be determined by the duration of the training session. 

The research focuses on the ICT teacher training and seeks to draw data that 

will provide meaningful understanding of how ICT teacher training influences 

effective ICT pedagogical integration in the classroom. The reason why I have 

chosen your institution is because you are offering an ongoing ICT training to 

teachers. I kindly request the institution to participate in this study. 

Your institution’s name and identity will be kept confidential at all times in all 

academic writing or conference presentations about the study. Your individual 

privacy will be maintained in all published and written data resulting from the 

study. The data and results of the study may be used in future for other academic 



209 

purposes such as conference presentations and journal article publications. All 

research data will be destroyed between 3–5 years after completion of the project. 

Your institution will not be advantaged or disadvantaged in any way. 

Participation is voluntary, so the institution can withdraw participation at any 

time during this project without any penalty. There are no foreseeable risks in 

participating and the institution will not be paid for its involvement in this study. 

Please let me know if you require any further information. 

Thank you for your assistance in this regard. 

Yours sincerely, 

 

SIGNATURE 

NAME: Khanyisile Mbatha 

ADDRESS: 45 Highgate Street, No.5 Eastbury Complex, Fairview, 2094 

EMAIL: mbathakhanyisile1@gmail.com 

TELEPHONE NUMBERS: 0734284264 

  

mailto:mbathakhanyisile1@gmail.com
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Appendix F: Consent Form: ICT Training Institution 

Please fill in and return the reply slip below indicating your willingness to 

participate in my research called: Mediation in ICT teacher development: towards 

supporting effective ICT pedagogical integration in the classroom. 

 

I, ________________________ give my consent for the following: 

Please encircle one of the options. 

I give the researcher permission to analyse the ICT training program or document

    Yes/No 

I give the researcher permission to observe ICT training provided by this 

institution   

   Yes/NO 

I know that the audiotapes will be used for this project to capture data for this 

study.   

   YES/NO 

I know that the interviewee (ICT trainer) can stop at any time if she/he wants 

and does not have to 

 answer all the questions asked.    YES/NO 

Informed Consent 

I understand that: 

 Information about the institution will be kept confidential and safe. My 

name and the name of my institution will not be revealed in all writing and 

conference presentation about this study. 

 Participants do not have to answer every question and they can withdraw 

from the study at any time. 
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 The data and results of the study may be used in future for other academic 

purposes such as conference presentation and journal article 

publications.  

 All the data collected during this study will be destroyed within 3–5 years 

after completion of the project. 

 

 

 

Sign_____________________________ Date___________________________ 
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Appendix G: Information Sheet for ICT Trainers 

Dear ICT trainer, 

My name is Khanyisile Mbatha. I am a PhD student in the School of Education 

at the University of the Witwatersrand. I am doing research on ICT teacher 

training. The topic of the study is: Mediation in ICT teacher development: 

towards supporting effective ICT pedagogical integration in the classroom. 

This study seeks to examine the mediational role in your ICT training and how 

it influences ICT pedagogical integration in trained commerce teachers’ 

classrooms. The research will use three data collection instruments: ICT training 

document, two ICT training observations and two classroom observations and 

semi-structured (face-to-face) interviews. If you agree to participate you will be 

observed during ICT training and you will also be interviewed one on one after 

ICT training in your classroom or in a place of your convenience. All interviews 

will be audiotaped and will take approximately an hour per interview and 

observations will be determined by the duration of your training session. 

I kindly request your participation in this study. The reason why I have chosen 

you is that you an ICT teacher trainer for X institution that provides teachers 

with ongoing ICT training and you have commerce teachers in your class. 

Your name and identity will be kept confidential at all times in all academic 

writing and conference presentations about this study. Your individual privacy 

will be maintained in all published and written data resulting from the study. 

The data and results of the study may be used in future for other academic 

purposes such as conference presentation and journal article publications. All 

research data will be destroyed between 3–5 years after completion of the project. 

You will not be advantaged or disadvantaged in any way. Your participation is 

voluntary, so you can withdraw your participation at any time during this project 

without any penalty. There are no foreseeable risks in participating and you will 

not be paid for this study. 
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Please let me know if you require any further information. 

Thank you for your assistance in this regard. 

Yours sincerely 

 

SIGNATURE 

NAME: Khanyisile Mbatha 

ADDRESS:33 45 Highgate Street, No.5 Eastbury Complex, Fairview, 2094 

EMAIL: mbathakhanyisile1@gmail.com 

TELEPHONE NUMBERS: 0734284264 

  

mailto:mbathakhanyisile1@gmail.com
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Appendix H: Consent Form: ICT Trainer 

Please fill in and return the reply slip below indicating your willingness to be a 

participant in my research called: Mediation in ICT teacher development: 

towards supporting effective ICT pedagogical integration in the classroom 

 

I, ________________________ give my consent for the following: 

  Please Circle one 

Permission to be observed 

 I agree to be observed during ICT training   YES/NO 

Permission to be interviewed 

 I agree to be interviewed for this study.   YES/NO 

Permission to be audiotaped 

 I agree to be audiotaped during the interview   YES/NO 

I know that the audiotapes will be used for this project and other academic 

purposes such as conference presentation and journal article publications.  

   YES/NO 

I know that I can stop the interview at any time and don’t have to  answer all 

the questions asked.         YES/NO 

Informed Consent 

I understand that: 

 My name and information will be kept confidential and safe and that my 

name and the name of my institution will not be revealed in all writing and 

conference presentations about this study. 
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 I do not have to answer every question and can withdraw from the study 

at any time. 

 Data and results of the study may be used in future for other academic 

purposes such as conference presentation and journal article 

publications.  

 All the data collected during this study will be destroyed within 3–5 years 

after completion of my project. 

 

 

 

Sign_____________________________ Date___________________________ 
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Appendix I: Information Sheet for Teachers 

Dear Teacher, 

My name is Khanyisile Mbatha. I am a PhD student in the School of Education 

at the University of the Witwatersrand. I am doing research on ICT teacher 

training. The topic of the study is: Mediation in ICT teacher development: 

towards supporting effective ICT pedagogical integration in the classroom. 

This study seeks to examine the mediational role in the ICT training and how 

does it influence ICT pedagogical integration in the classroom. It also aims to 

determine if teachers’ ICT pedagogical skills have developed after they have 

attended ICT training sessions. The study is purely for academic purposes such 

as conference presentation and journal article. The research will use three data 

collection instruments: ICT training document, two ICT training observations 

and two classroom observations and semi-structured (face-to-face) interviews. I 

kindly request your participation in this study. If you agree to participate you 

will be observed your classroom teaching and you will also be interviewed one 

on one after school in your classroom or in a place of your convenience. All 

interviews will be audiotaped and will take approximately an hour per interview 

and observations will be determined by the duration of your lesson. 

The study focuses on ICT teacher training and how does it influences ICT 

pedagogical integration in the classroom. The reason why I have chosen you is 

because you have been attending ongoing ICT training that is provided by X ICT 

training institution. 

Your name and identity will be kept confidential at all times in all academic 

writing and conference presentations about this study. Your individual privacy 

will be maintained in all published and written data resulting from the study. 

The data and results of the study may be used in future for other academic 

purposes such as conference presentation, journal article or development of 
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policy. All research data will be destroyed between 3–5 years after completion of 

the project. 

You will not be advantaged or disadvantaged in any way. Your participation is 

voluntary, so you can withdraw your participation at any time during this project 

without any penalty. There are no foreseeable risks in participating and you will 

not be paid for this study. 

Please let me know if you require any further information. 

Thank you for your assistance in this regard. 

Yours sincerely 

 

SIGNATURE 

NAME: Khanyisile Mbatha 

ADDRESS: 33 45 Highgate Street, No.5 Eastbury Complex, Fairview, 2094 

EMAIL: mbathakhanyisile1@gmail.com 

TELEPHONE NUMBERS: 0734284264 

  

mailto:mbathakhanyisile1@gmail.com
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Appendix J: Teacher’s Consent Form 

Please fill in and return the reply slip below indicating your willingness to be a 

participant in my research: Mediation in ICT teacher development: towards 

supporting effective ICT pedagogical integration in the classroom 

I, ________________________ give my consent for the following: 

  Please Circle one 

Permission to be observed 

 I agree to be observed during my teaching   YES/NO 

Permission to be interviewed 

 I agree to be interviewed for this study.   YES/NO 

Permission to be audiotaped 

 I agree to be audiotaped during the interview   YES/NO 

I know that the audiotapes will be used for this project and other academic 

purposes such as conference presentation and journal article  

 YES/NO 

I know that I can stop the interview at any time and don’t have to answer all the 

questions asked.         YES/NO 

Informed Consent 

I understand that: 

 My name and information will be kept confidential and safe and that my 

name and the name of my school will not be revealed in all writing and 

conference presentations about this study. 

 I do not have to answer every question and can withdraw from the study 

at any time. 
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 Data and results of the study may be used in future for other academic 

purposes such as conference presentation, journal article or development 

of policy.  

 All the data collected during this study will be destroyed within 3–5 years 

after completion of my project. 

 

 

 

Sign_____________________________ Date___________________________ 
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Appendix K: Information Sheet for Parents 

Dear Parent, 

My name is Khanyisile Mbatha. I am a PhD student in the School of Education 

at the University of the Witwatersrand. I am doing research on ICT teacher 

training. The topic of the study is: Mediation in ICT teacher development: 

towards supporting effective ICT pedagogical integration in the classroom. 

This study seeks to examine the mediational role in the ICT training and how 

does it influence ICT pedagogical integration in the classroom. It also aims to 

determine if teachers’ ICT pedagogical skills have developed after they have 

attended ICT training sessions. The study is purely for academic purposes such 

as conference presentation and journal article. The research will use three data 

collection instruments: ICT training document, two ICT training observations 

and two classroom observations and semi-structured (face-to-face) interviews. I 

kindly request your child’s participation in this study. If you agree your will be 

observed during teaching and learning of commerce subject. 

The study focuses on ICT teacher training and how does it influence ICT 

pedagogical integration in the classroom. The reason why I have chosen your 

child is taught by the teacher who is the participant of this study. 

The name and identity of your child will be kept confidential at all times in all 

academic writing and conference presentations about this study. His /her 

individual privacy will be maintained in all published and written data resulting 

from the study. The data and results of the study may be used in future for other 

academic purposes such as conference presentation, journal article or 

development of policy. All research data will be destroyed between 3–5 years after 

completion of the project. 

Your child will not be advantaged or disadvantaged in any way. Participation is 

voluntary; you can withdraw your child’s participation at any time during this 
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project without any penalty. There are no foreseeable risks in participating and 

he /she will not be paid for this study. 

Please let me know if you require any further information. 

Thank you for your assistance in this regard. 

Yours sincerely 

 

SIGNATURE 

NAME: Khanyisile Mbatha 

ADDRESS:33 45 Highgate Street, No.5 Eastbury Complex, Fairview, 2094 

EMAIL: mbathakhanyisile1@gmail.com 

TELEPHONE NUMBERS: 0734284264 

  

mailto:mbathakhanyisile1@gmail.com
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Appendix L: Parent’s Consent Form 

Please fill in and return the reply slip below indicating your willingness for your 

child to be a participant in my research: Mediation in ICT teacher development: 

towards supporting effective ICT pedagogical integration in the classroom 

 

I, ________________________ give my consent for the following: 

  Please Circle one 

Permission to be observed 

I agree to be observed during my teaching   YES/NO 

I know that the data collected will be used for this project and other academic 

purposes such as conference presentation and journal article  

 YES/NO 

I know that my child can stop participating in this study any time without 

penalties       YES/NO 

Informed Consent 

I understand that: 

 My child’s name and information will be kept confidential and safe and 

that the name of my school will not be revealed in all writing and 

conference presentations about this study. 

 He/she have can withdraw from the study at any time. 

 Data and results of the study may be used in future for other academic 

purposes such as conference presentation, journal article or development 

of policy.  

 All the data collected during this study will be destroyed within 3–5 years 

after completion of my project. 



223 

 

 

 

Sign_____________________________ Date___________________________ 
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Appendix M: Learner’s Information Sheet 

Dear Learner, 

My name is Khanyisile Mbatha. I am a PhD student in the School of Education 

at the University of the Witwatersrand. I am doing research on ICT teacher 

training. The topic of the study is: Mediation in ICT teacher development: 

towards supporting effective ICT pedagogical integration in the classroom. 

This study seeks to examine the mediational role in the ICT training and how 

does it influence ICT pedagogical integration in the classroom. It also aims to 

determine if teachers’ ICT pedagogical skills have developed after they have 

attended ICT training sessions. The study is purely for academic purposes such 

as conference presentation and journal article. The research will use three data 

collection instruments: ICT training document, two ICT training observations 

and two classroom observations and semi-structured (face-to-face) interviews. I 

kindly request your participation in this study. If you agree you will be observed 

during teaching and learning of commerce subject. 

I kindly request your permission to observe the lesson. The study focuses on ICT 

teacher training and how does it influence ICT pedagogical integration in the 

classroom. The reason why I have chosen you is because you are taught by the 

teacher who is the participant of this study. Remember, this is not a test, it is 

not for marks and it is voluntary, which means that you do not have to do it. 

Also, if you decide halfway through that you prefer to stop, this is completely 

your choice and will not affect you negatively in any way. 

Your name and identity will be kept confidential at all times in all academic 

writing and conference presentations about this study. Your individual privacy 

will be maintained in all published and written data resulting from the study. 

The data and results of the study may be used in future for other academic 

purposes such as conference presentation, journal article or development of 
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policy. All research data will be destroyed between 3–5 years after completion of 

the project. 

Please let me know if you require any further information. 

Thank you for your assistance in this regard. 

Yours sincerely 

 

SIGNATURE 

NAME: Khanyisile Mbatha 

ADDRESS: 33 45 Highgate Street, No.5 Eastbury Complex, Fairview, 2094 

EMAIL: mbathakhanyisile1@gmail.com 

TELEPHONE NUMBERS: 0734284264 

  

mailto:mbathakhanyisile1@gmail.com
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Appendix N: Learner’s Consent Form 

Please fill in and return the reply slip below indicating your willingness to be a 

participant in my research: Mediation in ICT teacher development: towards 

supporting effective ICT pedagogical integration in the classroom 

I, ________________________ give my consent for the following: 

  Please Circle one 

Permission to be observed 

I agree to be observed during my learning   YES/NO 

I know that the data collected will be used for this project and other academic 

purposes such as conference presentation and journal article  

 YES/NO 

I know that I can stop participating in this study any time without penalties 

   YES/NO 

Informed Consent 

I understand that: 

 My name and information will be kept confidential and safe and that the 

name of my school will not be revealed in all writing and conference 

presentations about this study. 

 He/she have can withdraw from the study at any time. 

 Data and results of the study may be used in future for other academic 

purposes such as conference presentation, journal article or development 

of policy.  

 All the data collected during this study will be destroyed within 3–5 years 

after completion of my project. 
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Sign_____________________________ Date__________________________
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Appendix 0: Observation from Bheki’s Training 

The excerpt in Table below displays an example of mediation and interactive dialogic between the ICT trainer 

and trainees. Prior this excerpt Bheki was modelling different Microsoft tabs to the trainees and his 

presentation elicited the question below 

(Bheki session 2)   Excerpt 1 of 

session 2 

 

   Trainer: trainee turns in the 

excerpt 

 

 

Open 

Coding 

Axial Coding Selective 

themes  

Descriptor

s 

Theory 

Developme

nt 

Teacher 2: Bheki, I want to show you this and 

my questions will be based on this 

spreadsheet (income statement). 

 

 

providing 

example 

seeking 

understandi

ng  

interacti

ve 

Tr starts 

conversati

on  
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Teacher 2: This is a very basic income 

statement in fact it is straight and forward. 

Please show me, how can I use formulas 

instead of calculating manual? 

  

clarifying 

question 

seeking 

understandi

ng 

 

 

   

Bheki: Is there anyone who wants to assist in 

this regard? 

 

opening to 

the floor  

seek 

trainees 

intervention  

interacti

ve 

dialogue  

Deliberatel

y guides 

the 

interaction 
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Teacher 3: I normally do formula for Gross 

profit, Expenses and net profit/loss. 

 

Provide 

solution 

Subject 

knowledge/ 

Technologic

al 

knowledge  

interacti

ve 

dialogue  

give and 

take of 

ideas  
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showing 

calculatio

ns 

clarifying 

the answer  

interacti

ve 

dialogue  

Tr 

responds 

 

Bheki: I think it is clear to everyone this 

spreadsheet uses only basic Excel formulas. 

It should not be a problem. Unless you want 

something else. 

 

 

confirmin

g  

checking 

understandi

ng  

interacti

ve 

dialogue 

T responds   
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Appendix P: Observation 

(Bheki session 2)   Excerpt 2 of 

session 2 

 

Trainer: trainee turns in the excerpt 

Open 

Coding 

Axial Coding Selective 

themes  

Descriptor

s 

Theory 

Development 

Teacher 1: first open this page then he 

asked “is there a readily available work 

book for cash flow statement for Grade 

11 may be” 

 

presenting 

a question  

seeking 

understandin

g  

interactiv

e 

dialogue  

T start 

conversati

on 

 

Bheki: you mean blank workbook that 

you can customised for your class? 

 

redirecting 

the 

question 

seeking 

clarity  

 T probes   
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  Third 

 

 

Clarifying 

the 

question 

 

 

 interactiv

e 

dialogue 

T responds   

Teacher 1: Look at this page I do not 

mean the first one but something like 

this cash flow (pointing at the cash flow 

in Excel templet projected in the screen). 

 

 

     

First 
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Bheki: Esh! I am not sure if I get you 

well, colleagues come to my rescue 

please. 

opening it 

to the floor 

Looking for 

trainees 

intervention  

interactiv

e 

dialogue  

Deliberatel

y guides 

the 

interaction 

 

Teacher 3: You mean a table with 

already calculated cells for cash flow 

statement. 

 

redirecting 

the 

question  

trying to 

understand  

interactiv

e 

dialogue 

T responds  

Teachers 1: Yes you understand what I 

mean 

  interactiv

e 

dialogue 

  

Teacher 3: No, there is nothing like that 

in Excel. 

 

 

providing 

answer 

giving 

explanation 

interactiv

e 

dialogue 

give and 

take  
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Teacher 1: If it does not exist then as 

teacher you supposed to do your own 

calculation. 

 

 

providing 

answer 

seeking 

understandin

g  

interactiv

e 

dialogue 

  

Teacher 2: Exactly no other way 

 

confirming 

the answer 

 interactiv

e 

dialogue 

  

Bheki: as I mentioned earlier, I am not 

familiar with Accounting so, I do not 

understand what you are asking about. 

I can see that you understand in fact you 

know your content very well, Can 

someone share what he /she normal do 

with Excel in teaching Accounting. 

acknowled

ge 

and open it 

to the floor  

looking for 

teacher 

intervention 

interactiv

e 

dialogue 

Deliberatel

y guides 

the 

interaction 
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 (Bheki session 2)   Excerpt 3 of session 

2 

 

Trainer: trainee turns in the excerpt 

Open Coding Axial 

Coding 

Selective 

themes  

Descriptor

s 

Theory 

Developme

nt 

Teacher 4 showing each other how to do 

Journals and ledger using Microsoft Excel. 

 

Teacher 4: I am going to show you using 

General Journal and post it to general ledger 

right. Please open Grade 10 Accounting book 

for adjustment I will do them here in the board. 

All teachers reading out adjustments 

Teacher 4: completed General Journal using 

Excel formulas. See diagram 1 below 

 

     



237 

      

After preparing General Journal Teacher 4 did 

Ledger Accounts. See from diagram 2 to 5. 

Teacher 4: I am going to put these two table 

side by side so that you can see 
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Teacher 4: take them step-by-step, he is the 

only one speaking at this point  

Bheki: colleagues are you following. If you 

notice teacher 4 here is using mostly sum 

function to add these entire column. 

 

 

Checking 

understandi

ng  

Technica

l 

knowled

ge  

interacti

ve 

dialogue 

Deliberate

ly guides 

the 

interactio

n 
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Appendix Q: Observation from Tumi’s Training 

(Tumi session 1) Excerpt 1 Open Coding  Axial Coding  Selective 

themes  

Descriptor  Theory 

Developme

nt 

Teacher 1: As I mentioned at the 

beginning of this training that I am 

anticipating to walk away with the ICT 

integration skill from this training. 

Tumi, I want your assistance in this 

one. We have been doing Excel 

formulas so; I was wondering how can 

I use formulas to teach accounting 

equation to my learners. I want to 

incorporate Accounting formulas with 

Excel formulas. I want to do something 

like this but using formula because 

what you see here I have done it 

manual. Is it possible? 

 

Expectations 

wondering 

inquisitive 

 

Seeking 

deeper 

understandi

ng 

Interactive 

dialogue 

 

Tr asks 

question 

 

 

 

Pose 

genuine 

questions 

Trainer and 

trainees 

explore 

ideas and 

generate 

new 

meanings 
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(Tumi session 1) Excerpt 1 Open Coding  Axial Coding  Selective 

themes  

Descriptor  Theory 

Developme

nt 

 

 

Initially, I wanted to put plus (+) before 

R50 000 to show learners that there is 

an increase in assets and in Owners’ 

Equity. 

providing 

example 

Clarifying 

the question  

 Deliberate

ly guides 

the 

interactio

n 
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(Tumi session 1) Excerpt 1 Open Coding  Axial Coding  Selective 

themes  

Descriptor  Theory 

Developme

nt 

Tumi: I think you need Accounting 

software that are strictly designed to 

perform Accounting calculations. 

Excel can assist there but it will 

require lot of work. For example, you 

cannot type + in cell as you would do 

in word the moment you move to the 

next cell + will disappear. Colleagues I 

am not familiar with your subjects I 

see what you asking but I do not 

understand how it is supposed to be 

done. Maybe ask me certain formula 

you think it can work for these 

calculations. Colleagues can you 

assist? 

not sure; 

 

 

 

 

Excel 

functions 

 

 

acknowledgi

ng 

 

 

Trainer 

speculates 

the answer; 

 

 

 

 

Technologica

l knowledge 

 

Lack of 

subject 

knowledge 

 

 

 

 

 

 

 

 

 

 

intentionali

ty and 

reciprocity 
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(Tumi session 1) Excerpt 1 Open Coding  Axial Coding  Selective 

themes  

Descriptor  Theory 

Developme

nt 

Excel 

functions 

 

Opening to 

the floor. 

Technologica

l Knowledge 

 

Looking for 

teachers 

views 

 

T elicit 

discussion  

Teacher 2: I am not sure of the 

formulas but alternatively you can use 

a different format for your accounting 

equation. Where you show increase 

and decrease per account. Like this. 

 

 

provides 

alternative 

 

 

 

 

 

understandi

ng of the 

subject 

 

 

 

 

Interactive 

dialogue 

 

 

 

 

 

 

 

Tr 

responds 
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(Tumi session 1) Excerpt 1 Open Coding  Axial Coding  Selective 

themes  

Descriptor  Theory 

Developme

nt 

 

 

As an Accounting teacher, I 

understand what you want to do. You 

want to put formulas in these cells. So 

that when learners entering amount in 

the cell it will be calculated 

automatically. Unfortunately, I do not 

know much about Excel I wish I can 

help. 

Providing an 

example 

 

 

 

 

 

 

 

 

 

Clarifying 

 

Clarifying 

the answer 

 

 

 

 

 

 

 

 

 

Subject 

knowledge 

 

 

 

 

 

 

 

 

Interactive 

dialogue 

 

 

 

 

 

 

 

 

 

Tr respond 

 

 

Tr respond 
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(Tumi session 1) Excerpt 1 Open Coding  Axial Coding  Selective 

themes  

Descriptor  Theory 

Developme

nt 

If this can be done in Excel most of, 

our problems will be solved because 

learners do not understand 

accounting equation well. 

Tumi: Colleagues, I think the table 

makes more sense however, it will be 

much better if we can figure out how 

to use formulas to automate the whole 

spreadsheet. I will advise Sir to learn 

all the formulas so that he will know 

exactly what formula should be used 

where.  

 

 

 

 

No Excel 

knowledge 

 

Hoping for 

the best 

 

 

 

Giving advise  

 

 

 

 

Lack of 

technological 

knowledge 

 

 

 

 

 

Pedagogical 

knowledge 

intentionali

ty and 

reciprocity 

 

Give and 

take of 

ideas 

 

the 

mediator 

is 

changing 

incidental 

to 

intended 

learning 

experience 

by 

anticipati
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(Tumi session 1) Excerpt 1 Open Coding  Axial Coding  Selective 

themes  

Descriptor  Theory 

Developme

nt 

ng for the 

better 

 

 

 

 

 

 

 

 

 

After the facilitator presented how to convert/present data in a chart form. Please see picture 1. 
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Teacher 3: asked if there is a demand-and-

supply graph on Excel. 

 

Tumi did not understand what the teacher 

was asking about. 

Teacher 3: draw on the chalkboard the 

graph that he was asking about. 

The chalkboard was written but the 

teacher used the small space on the side 

to show what he was asking, see picture 

3. Even after drawing the graph on the 

board the Tumi did not understand, see 

picture 4 Tumi: you mean something like 

this. Sir you mean this one? (he is 

Seeking 

understandi

ng 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lack of 

technological 

knowledge 

 

 

 

 

 

 

 

 

 

 

Lack of 

subject 

knowledge 

 

 

 

 

 

 

 

 

interactive 

dialogue 

Tr initiates 

discussion 
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depicting different chart from the one in 

picture 1and he is asked the). 

confused 

 

 

 

 

 

 

 

 

 

 

confused, 

seeking 

clarity  

Teacher 3: No, I mean the graphs that we 

do in Economics not these charts.  

explains subject 

knowledge 

interactive 

dialogue 

Tr probes   
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This is the only charts we have but 

remember it will be according to your 

data. I have not seen a demand graph in 

Microsoft suites.  

confirms Technological 

knowledge 

interactive 

dialogue 

T responds  

If you say it is according to the data 

provided does that mean if I provide 

demand table will it give me a demand 

graph? 

follow 

up/seek 

clarity  

Lack of 

understandin

g 

interactive 

dialogue 

Tr probes   

As I have indicated there is no demand-

and-supply graph on Microsoft suit. 

Confirms  Technological 

knowledge 

interactive 

dialogue 

T responds  

 

Tumi opens PowerPoint presentation and 

write demand and supply but he did not 

finish what he was trying to do. 

providing 

alternative 

 

 

 

 

 

subject 

knowledge 

 

 

 

 

 

interactive 

dialogue 

 

 

 

 

 

T responds 
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confusion 

 

Lack of 

subject 

knowledge  

 

interactive 

dialogue 

Teacher 2: you can draw this graph using 

shapes but you cannot provide Excel with 

demand-and-supply tables/ data and 

expect it to produce demand-and-supply 

graph.  

Provides 

alternative 

 

cautions  

subject 

knowledge  

interactive 

dialogue  

T responds  

Teacher 2: colleagues this is how I 

normally draw demand-and-supply 

graphs for exams. Here I will show you two 

ways of drawing economics graphs be it 

demand, supply or elasticity graphs 

A. using Microsoft Word B. Searching 

online graphs. 

Providing 

alternative/ 

solution to 

teacher 3 

 

 

 

 

technological 

knowledge/su

bject 

knowledge 

 

 

Monologue   
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Examples  

Let me start with the one from internet: 

 

Example 1 

 

Technological 

knowledge 

 

 

interactive 

dialogue 
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Teacher 3: colleagues can I suggest that 

we leave out the one from internet because 

it will demand internet and at times we 

work from home and we do are not 

connected. 

Everyone: yes you correct 

 

Tumi: I think it is best to do the one using 

Microsoft Word. 

 

suggestion 

 

 

 

 

 

in agreement 

 

 

in agreement 

 

Thinking 

access/limite

d knowledge 

 

 

 

 

 

 

Thinking 

about access  

interactive 

dialogue 

 

 

 

 

 

 

 

 

interactive 

dialogue 

T forward 

suggestion  

 

Teacher 2: okay, let me focus on this one 

1. Draw and label straight lines 

2. Add curved lines 

3. Lock your picture. 

in agreement   Monologue  forwarding 

one view 

point 
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(The diagrams below present how the 

teacher draw demand-and-supply curves 

as he was showing the class how to do it) 

 

 

 

You can you use the same method you 

used to label your graph to add point of 

equilibrium in this graph. Of course, yes 

in fact you have a point there. 

 

 

  Monologue 

 

 

 

 

 

 

 

forwarding 

one 

viewpoint  
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Monologue 

Tumi: thank you Sir, I also learned 

something today. The way you are drawing 

it looks so interesting. Can we give him a 

round of applause.  

acknowledgi

ng / 

compliment  

displaying 

understandin

g 

interactive 

dialogue  

T accepts 

correction 

by Tr 
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Appendix R: Observation from Sive’s Training 

(Sive session 1)   Excerpt 

1 of session 1 

 

Trainer: trainee turns in the 

excerpt 

Open Coding Axial Coding Selective 

themes  

Descriptors Theory 

Development 

Teacher 1: Do you have to 

calibrate all the time? For 

example each period? 

asking 

question 

seeking 

understanding  

interactive 

dialogue  

Tr start 

conversation 

 

Sive: It depends. providing an 

answer 

    

Teacher 1: Oh.      

Teacher 3: if you calibrate and 

the board takes long (almost half 

a period) to reboot what could be 

the problem? 

asking a 

question 

seeking 

understanding  

interactive 

dialogue  

Tr start 

conversation 

 



257 

Sive: Surely, it a technical 

problem you need to call your 

technicians to assist.  

Providing an 

answer 

clarifying  interactive 

dialogue 

  

Teacher 3: I know that but I am 

trying to understand what can I 

do as a teacher in trying to serve 

the situation before calling for an 

assistance?  

elaborating 

the question  

seeking 

understanding  

interactive 

dialogue  

Tr probes   

Sive: In all honest you not 

supposed to tackle technical 

issues because you are not a 

technician.  

Providing an 

answer 

clarifying  interactive 

dialogue 

  

Teacher 2: Is there any risk 

associated with us knowing 

technical part of the 

Smartboard? 

follow up 

question  

seeking 

understanding  

interactive 

dialogue  

Tr probes   

Sive: We do not know but we told 

that if teachers experience 

Providing an 

answer 

clarifying  interactive 

dialogue 
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technical problems they need to 

report it to technician.  

Teacher 3: Sometimes I find it 

difficult to use my hand to move 

the mouse in the Smartboard. 

Can I plug a mouse in this board? 

asking a 

question 

seeking 

understanding  

interactive 

dialogue  

T start 

conversation 

 

Teacher 2: I think you can but 

where are you going to put that 

mouse? Because there is, no 

space provided for that. Maybe if 

you can put a small table close to 

the board you can.  

providing 

answer 

giving 

explanation 

interactive 

dialogue 

give and take   

Sive: Exactly. confirming      

Teacher 4: I find using smart pen 

on a PDF document so useful 

and I normal use it with my 

eBooks however I am wondering 

how can I send the notes I make 

during my presentation to my 

asking a 

question 

seeking 

understanding  

interactive 

dialogue  

T start 

conversation 
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learners? For example during 

class, I highlight with different 

colour pens to emphasise some 

points.  

Sive: You can save your notes 

like you normal save other 

documents and share them 

using different medium e.g. email 

or save on a memory stick,  

providing 

answer 

giving 

explanation 

interactive 

dialogue 

give and take   

Teacher1: As indicated earlier I 

am not familiar with technology, 

I use free hand a lot because I am 

still learning how to use other 

tools. I do not know how to 

convert it to text. 

asking a 

question 

seeking 

understanding  

interactive 

dialogue  

T start 

conversation 

 

Sive: this how you do it write 

your notes direct on the screen. 

To convert notes to text click on 

the select button on the toolbar, 

providing 

answer 

 

giving 

technological 

knowledge 

 

interactive 

dialogue 

 

give and take 
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select the text to be converted 

and a dropdown box will appear, 

choose recognise “your word” 

and your handwritten notes will 

be converted to text. 

Colleagues, You can also convert 

hand-drawn shapes to objects, 

the shape recognition pen 

converts hand-drawn shapes and 

lines into objects. This tool can 

be used to create diagrams. 

To convert hand-drawn shapes to 

objects, draw shape using pen, 

click the select button on the 

toolbar and select the shape to 

convert, click the dropdown box 

and select recognise shape.  

 

 

 

 

 

 

 

 

 

 

 

 

Elaborating 

further  

 

 

 

 

 

 

 

 

 

 

 

providing 

technological 

knowledge 

 

 

 

 

 

 

 

 

 

 

 

 

monologue 

 

 

 

 

 

 

 

 

 

 

 

 

Give and 

take 

Teacher 1: This is what I want for 

my subject (Economics), you 

asking a 

question 

seeking 

understanding  

interactive 

dialogue  

T start 

conversation 
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know this board is small and if 

you hand write on it at times 

learners do not see. Is it possible 

to convert the whole graph 

(supply and demand) after 

drawing it?  

Sive: I do not know the graphs 

you are talking about (supply 

and demand) but shapes like this 

can be converted. 

 

Can be converted to prover: 

triangle 

 

Providing an 

answer 

providing 

technological 

knowledge 

interactive 

dialogue 
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Rectangle 

 

Square 

 

 

Teacher 4: I think you can hand 

write graphs and convert them 

like you converted the shapes but 

you will do them one by one: 

example 

You first draw your y-axis and 

convert because that will just a 

straight line and you add your x-

axis and you do the same until 

you finish your graph.  

Providing an 

answer 

providing 

technological 

and content 

knowledge 

interactive 

dialogue 

  

Sive: may be try that and see how 

it goes because I really do not 

know but I am sure that any 

confirming 

the answer 
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recognised sharp it will 

recognise.  

Sive; teachers how do you clean 

your smart boards? 

Asking the 

question  

looking for 

teacher 

explanations  

interactive 

dialogue 

Deliberately 

guides the 

interaction 

T probes  

Teacher: Our GAs (general 

assistance) clean them when 

they clean classrooms.  

Providing an 

answer 

providing 

technological 

knowledge 

interactive 

dialogue 

  

Sive: perhaps do you know what 

they use when cleaning them?  

Follow up 

question  

    

Teacher 1: usually a wet cloth. 

 

Providing an 

answer 

    

Sive: Using water to clean your 

board is not advisable. It is 

recommend to use an alcohol free 

window cleaners. Spray a small 

amount on to a soft, clean cloth, 

Providing an 

answer 

providing 

technological 

knowledge 

interactive 

dialogue 
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and then wipe your board clean. 

Be sure to spray it directly on to 

the cloth, and not on the board, 

as cleaner may drip down into 

the electrics that are stored in the 

frame around your board. Some 

teachers/people have found that 

alcohol free antiseptic wipes are 

another good cleaning 

alternative. I hope you will keep 

your boards clean to avoid board 

freezing. 
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Appendix S: Language Editing Certificate 

 


