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ABSTRACT

This study explored the perceptions and experiences of Foundation Phase teachers in the Tshwane
North District regarding the use of Interactive Whiteboards (IWBs) as a pedagogical tool. IWBs are
increasingly adopted to promote interactive, multimodal learning; however, their effectiveness depends
on teachers’ competence, contextual support, and the resources available in their schools. The study
addressed the question: How do Foundation Phase teachers perceive and experience the use of IWBs
in their teaching practice? There is limited research examining this phenomenon in South African early
grade classrooms, where disparities in infrastructure, digital readiness, and teacher training influence
technology adoption. This research addresses that gap by foregrounding teachers lived realities in a
context characterized by unequal resourcing. A convergent parallel mixed-methods design was
employed. Quantitative data were collected through structured questionnaires to measure patterns of
IWB availability, frequency of use, and institutional support. Qualitative data were collected through
semi-structured interviews to explore teachers’ perceptions, classroom practices, and the challenges
they face. The two data sets were analysed independently, using descriptive statistics and thematic
analysis, and then integrated to identify converging and diverging findings. Teachers valued IWBs for
enhancing learner engagement, enabling visual demonstrations, and supporting lesson revision.
However, insufficient training in pedagogy, unreliable technical support, and infrastructural inequalities
between urban and township schools impeded effective implementation. Teachers with ongoing
professional development reported greater confidence and more sustained integration. The study
concludes that IWBs can strengthen Foundation Phase teaching if systemic barriers are addressed.
Targeted professional development, consistent technical support, and equitable resource allocation are

recommended.

Keywords: digital learning, Foundation Phase, interactive whiteboards, mixed methods, teacher

perceptions, Tshwane North District.
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Chapter 1: Introduction
1.1 Introduction

Chapter 1 provides an overview of the study by outlining the problem statement, research purpose,
research questions, and objectives. It also situates the study within existing literature, identifies the
research gap, and presents the rationale for the investigation. The chapter concludes with an outline of

the remaining chapters.

The global shift towards digital pedagogy has emphasised the role of technologies such as Interactive
Whiteboards (IWBs) in creating dynamic and multimodal learning environments (Ibrahim, 2023). In the
South African context, this shift has placed increasing demands on teachers to integrate such
technologies effectively. Within the Foundation Phase, IWBs are associated with enhanced learner
engagement, differentiated instruction, and improved conceptual understanding through visual and
interactive features (Hendawi & Almamari, 2020; Mihai, 2020; Tsayang et al., 2020).

However, the potential of IWBs is often constrained by inadequate training, unequal resource
distribution, and limited institutional support, particularly in under-resourced contexts. While educational
technology forms part of the broader domain of Information and Communication Technology (ICT),
which facilitates access to information and communication (Shaitu, 2022), its effectiveness depends

largely on how it is integrated into teaching practice.

This study explores the perceptions and experiences of Foundation Phase teachers in the Tshwane
North District regarding the use of IWBs as a pedagogical tool. By focusing on teachers’ classroom
experiences, the study seeks to understand both the opportunities and challenges associated with IWB

integration in this specific context.

1.2 Background to the Study

The integration of technology in education is widely recognised as essential for modern teaching, with
IWBs being among the most used tools. The Department of Basic Education acknowledges the potential
of IWBs to enhance teaching and learning and promotes their use in schools (Karsenti & Collin, 2019).
However, their implementation remains uneven, with significant variation across schools due to
differences in infrastructure, teacher training, and institutional support (Ertmer & Ottenbreit-Leftwich,
2020).

12



This issue is particularly significant in the Foundation Phase (Grades R-3), where learners develop
foundational cognitive, social, and literacy skills. Although IWBs have been shown to enhance
engagement and support interactive learning (Higgins et al., 2022), their effectiveness depends on
teachers’ ability to integrate them meaningfully into classroom practice a requirement that is often not

fully supported (Hennessy et al., 2021).

In the Tshwane North District, disparities in IWB use reflect broader inequalities within the education
system. Schools with better infrastructure and funding are more likely to have access to functional
technology and technical support (Pham & McNeill, 2021). In addition, school leadership plays a critical
role in shaping technology integration. Leaders who prioritise professional development and foster

collaborative environments contribute to more effective use of IWBs (Bower, 2020).

Teacher training is central to successful integration. Educators require both technical competence and
pedagogical knowledge to use IWBs effectively (Fisser et al., 2020). While such competencies can
enhance learner engagement and understanding (Twining et al., 2021), insufficient or inconsistent

training often leads to underutilisation.

Beyond initial training, ongoing technical and instructional support is essential. Teachers need
continuous assistance in accessing resources, resolving technical challenges, and collaborating with
peers (Van der Linde et al., 2020). Without such support, even motivated teachers may struggle to
sustain technology use. This highlights the need for a comprehensive approach to technology integration

that combines infrastructure, training, and institutional support.

1.3 Rationale of the Study

This study is motivated by several interrelated factors. Firstly, teachers’ perceptions and attitudes play
a crucial role in shaping the success of technology integration. Positive attitudes encourage the use of
tools such as IWBs, while resistance or uncertainty can hinder adoption (Venkatesh et al., 2020).
Understanding teachers’ perceptions is therefore essential for examining how IWBs are used in

classroom practice.

Secondly, there is limited research focusing specifically on Foundation Phase teachers within the
Tshwane North District. While the importance of educational technology is widely acknowledged, there
is a need for context-specific studies that capture the realities of South African classrooms. This study
addresses this gap by providing detailed insight into teachers’ experiences within a particular

educational context.

13



Thirdly, the study has practical significance. By identifying the challenges teachers face, the findings can
inform the development of targeted policies, training programmes, and support systems aimed at
improving technology integration (Ertmer & Ottenbreit-Leftwich, 2020). This is particularly relevant in
light of the increased emphasis on digital learning following the COVID-19 pandemic (Hodges et al.,
2020).

Finally, the study contributes to broader educational discourse by providing a foundation for future
research. Documenting teachers’ experiences in this context enables comparative studies in similar
settings and supports the development of more contextually responsive approaches to technology

integration in early education.

1.4 Problem Statement of the Study:

IWBs are acknowledged for their capacity to improve pedagogy and learning outcomes in educational
institutions. For IWBs to function effectively in classrooms, particularly in the Foundation Phase,
teachers must understand how to integrate technology into their lessons to optimise the use of IWBs.
The researcher initially possessed a limited understanding of teachers' perceptions of IWBs in the
Tshwane North District and the challenges they face in utilising these devices. Ertmer and Ottenbreit-
Leftwich (2020) contend that integrating technology into educational institutions might be problematic
due to inadequate training or support for teachers, as well as their reluctance to engage with new
gadgets. Uncertainty over teachers' perspectives can impede the effective utilisation of IWBs in

education.

In South Africa, the implementation of IWBs in educational institutions is part of a larger initiative to
incorporate additional digital resources into classrooms, as observed by Karsenti and Collin (2019). The
utilisation of IWBs can differ markedly between regions or schools, depending on the level of funding
and assistance each institution receives (Hennessy et al., 2021). Understanding the perspectives of
educators working with young learners in the Tshwane North District is crucial, particularly regarding
their utilisation of IWBs to address disparities in resources and support, ensuring that IWBs enhance
student results. Twining et al. (2021) illustrate that if these fundamental challenges remain unaddressed,

IWBs may lack the capacity to significantly transform teaching and learning.

Moreover, several teachers possess technology in their classrooms that remains underutilised or utilised
sparingly, attributable to factors such as technical challenges, inadequate training or support, or a lack
of enthusiasm for technological integration (Twining et al., 2021). In South Africa, the implementation of

IWBs is integral to a comprehensive strategy for incorporating digital tools into education, as observed
14



by Karsenti and Collin (2019). The effectiveness of IWBs is contingent upon the specific location and
institution of employment, as certain schools possess greater resources and support than others
(Hennessy et al., 2021). Understanding the perspectives of early-grade teachers in the Tshwane North
District and their commitment to addressing disparities, as well as ensuring the optimal utilisation of
IWBSs to optimise learning, is crucial. Twining et al. (2021) indicate that failure to address these concerns

will inhibit IWBs from realising their full potential to enhance teaching and learning.

It has been observed that primary school teachers in urban institutions utilise interactive whiteboards
more efficiently than their counterparts in township schools. Teachers in urban schools perceive
interactive whiteboards as user-friendly and seamlessly integrate them into their instruction. They assert
that interactive whiteboards facilitate work preservation and enhance lessons by making them more
dynamic, graphic, and engaging, hence promoting learner participation (Fisser et al., 2020). Conversely,
teachers in township schools have significant obstacles, such as inadequate training and technical
assistance, hindering their efficient use of interactive whiteboards (Higgins et al., 2022). This study
sought to analyse these disparities and offer recommendations for addressing these problems,
guaranteeing equitable access to technology-enhanced learning across all schools in the Foundation

phase classrooms across Gauteng's Tshwane North District.

1.5 The Purpose of the Study:

The purpose of this study was to explore the perceptions and experiences of Foundation Phase teachers
regarding the use of IWBs within these varied contexts. In doing so, the study focused on understanding
how teachers perceive the value of IWBs, how they experience their use in classroom practice, and how
contextual factors such as resource availability and technical support influence their utilisation. The study
further sought to generate insights into the challenges encountered by teachers in integrating IWBs into

their teaching.

The findings of the study were intended to provide a contextualised understanding of the realities
shaping the use of IWBs in Foundation Phase classrooms. It is envisaged that these insights may inform
the development of appropriate support structures, professional development initiatives, and policy
considerations aimed at improving the use of IWBs in teaching and learning. Additionally, the study
offers an evidence-based perspective on how IWBs are used in practice, highlighting areas of good

practice as well as constraints that may influence their effectiveness.
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1.6 Research Questions:

1.6.1 Primary Research Question

What are the perceptions and experiences of Foundation Phase teachers in the Tshwane North
District regarding the use of Interactive Whiteboards (IWBs) as a pedagogical tool?

1.6.2 Sub-Research Questions

How do Foundation Phase teachers perceive the use of IWBs in their teaching practice?
How do Foundation Phase teachers experience the use of IWBs in classroom teaching and
learning?

How do contextual factors, such as institutional support and resource availability, influence
teachers’ use of IWBs?

How do teachers suggest that the use of IWBs can be improved in Foundation Phase
classrooms?

1.6.3 Research Objectives

The study was guided by the following objectives:

1.

To explore Foundation Phase teachers’ perceptions of the use of IWBs in teaching and
learning.

To examine Foundation Phase teachers’ experiences of using IWBs in classroom practice.
To identify contextual factors influencing the use of IWBs, including institutional support and
resource availability.

To describe teacher-generated suggestions for improving the use of IWBs in Foundation Phase

classrooms.

1.7 Limitations of the Study:

While the above limitations are acknowledged, several strategies were employed to minimise their
impact on the study. Firstly, although the sample was limited to a specific geographic area, efforts were
made to include participants from different schools within the Tshwane North District to enhance
variation in experiences and perspectives. This provided a more nuanced understanding of the
phenomenon within the selected context. In addition, the study does not aim for statistical generalisation

but rather for contextual and analytical insights, which may be transferable to similar educational

settings.

Secondly, to address the potential bias associated with self-reported data, the study utilised multiple
data collection methods, including both questionnaires and semi-structured interviews. This allowed for

triangulation of data, thereby enhancing the credibility and trustworthiness of the findings. Furthermore,

16



participants were assured of confidentiality and anonymity, which encouraged more honest and

reflective responses.

Regarding the variation in IWB models and technological contexts, the study deliberately focused on
teachers’ perceptions and experiences rather than on measuring the effectiveness of specific devices.
This approach reduced the impact of technological differences by foregrounding how teachers engage

with IWBs within their own contexts, regardless of specific technical variations.

Finally, although not all contextual variables were examined, the study intentionally acknowledged key
contextual factors—such as institutional support and resource availability—during data collection and
analysis. This ensured that findings were interpreted within the realities of the teaching environment. It
is therefore envisaged that future research could build on this study by incorporating a broader range of
contextual variables, including socio-economic factors and infrastructure conditions, to provide a more

comprehensive understanding of IWB integration.

1.8 Significance of the Study:

This study focuses on the Tshwane North District to gain a deeper understanding of the local situation
and contribute to the broader conversation about the use of technology in education. The results will be
helpful for individuals who make decisions, school leaders, and teachers seeking to enhance their use
of interactive whiteboards in the early years of schooling (Ertmer & Ottenbreit-Leftwich, 2019). The
knowledge gained from this research can inform specific actions and support systems that address the
unique challenges faced by teachers in this area, ultimately leading to improved teaching methods and

student outcomes.

This research is important because it can help schools and policymakers understand how to use
technology in teaching young children. By examining what teachers think about IWBs, the study reveals
what works well and identifies potential problems associated with using this technology in the classroom.
This information can be used to develop more effective ways for teachers to utilize IWBs, ultimately

leading to improved teaching and learning for learners (Hennessy et al., 2021).

This research contributes to the limited information available on the use of Interactive Whiteboards
(IWBs) in the early school years, particularly in South Africa. Most studies look at higher grades or
different countries. This research is significant because it provides valuable insights that can help

enhance education in both South Africa and other parts of the region (Higgins et al., 2022). Additionally,
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understanding what teachers think can help create training programs that address the specific needs
and challenges teachers face (Ertmer & Ottenbreit-Leftwich, 2019).

Moreover, this research is important because it has the potential to make learning more engaging and
enjoyable for learners. (IWBs) This can encourage learners to be more involved and participate more in
class, which is very important for young children's education (Beauchamp & Kennewell, 2020). By
looking at what teachers who work with young children think and feel about using these boards, this
study can find out how to use IWBs in the best way. This knowledge can help design lessons that
effectively utilize the interactive features of the boards and meet the needs of young learners, thereby

creating a more engaging and effective learning environment (Higgins et al., 2021).

Additionally, the results of this research may influence how courses are structured and how teachers
teach, not just in the specific area of study, but also in other areas. As schools use more technology, it
is important to know how devices like IWBs can support learning goals and teaching methods. The
information from this study can assist those who design courses and plan education to make better use
of technology in their design (Hall & Higgins, 2022). This means ensuring that IWBs are deeply
integrated into the teaching and learning process, rather than being added on, which can make

education more consistent and effective for children (Smith, 2021).

In conclusion, the findings of this study may have implications for the training and development of
teachers. As technology continues to become more central in education, there appears to be a growing
need for continuous professional development that supports teachers in developing the skills and
knowledge required to use IWBs effectively. The study envisaged that highlighting the challenges and
needs experienced by Foundation Phase teachers could inform the development of more contextually
relevant training programmes. Such programmes may contribute towards addressing gaps in teachers’
technological competencies and providing ongoing support. It is therefore anticipated that these efforts
could support the development of more confident and skilled teachers, which may, in turn, enhance the

use of IWBs in teaching and learning contexts.

1.9 Research Design:

This study employed a qualitative, single-case study design to conduct an in-depth exploration of
Foundation Phase teachers' perceptions and experiences with Interactive Whiteboards (IWBs) in the
Tshwane North District. A case study approach was selected as it is ideal for investigating a
contemporary phenomenon within its real-life context, particularly when the boundaries between the
phenomenon and the context are not clear (Yin, 2018). This design allowed for a rich, contextualized

understanding of the complexities surrounding IWB integration in this specific educational setting.



1.10 Data Collection

Data were collected using a mixed-methods approach to ensure comprehensive insights. Semi-
structured interviews served as the primary qualitative instrument, providing in-depth data on teachers'
challenges, perceived benefits, and recommendations (Creswell & Creswell, 2022). These were
complemented by structured questionnaires, which gathered quantitative data on usage frequency and
the perceived level of institutional support. A random stratified sampling and purposive sampling strategy
was used to select twenty (20) Foundation Phase teachers from across the district, ensuring participants

had direct experience with IWBs and could provide relevant, experience-based data.

1.10.1 Data Analysis:

Qualitative data from interviews were analysed using thematic analysis, following Braun and Clarke's
(2021) six-step framework. This process involved familiarisation with the data, generating initial codes,
searching for themes, reviewing themes, defining and naming themes, and producing the report. Key

themes such as “learner engagement,” “technical issues,” and “teaching effectiveness” were identified.

Quantitative data from questionnaires were analysed using descriptive statistics. These statistics were

used to summarise participants’ responses regarding the use of IWBs.

1.10.2 Trustworthiness and Credibility:

The trustworthiness of the qualitative findings was ensured through the framework of credibility,

transferability, dependability, and confirmability (Lincoln & Guba, 1985). Specific strategies included:

« Credibility: Triangulation of data sources (interviews and questionnaires) and member checking,
where participants verified the accuracy of interview transcripts.

o Transferability: The provision of thick, detailed descriptions of the research context and
participants to allow for judgment of applicability to other contexts.

« Dependability: Maintaining a detailed audit trail of all research decisions and processes.

« Confirmability: Practicing reflexivity through a research journal and grounding findings in

participant quotes to minimize researcher bias.
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1.10.3 Ethical Considerations:

The study received ethical approval from the University’s Research Ethics Committee prior to data
collection. Ethical clearance ensured that the study complied with institutional research standards and
national ethical guidelines. Permission to conduct the study was also obtained from the relevant

education authorities and participating schools.

Informed consent was obtained from all participants before their involvement in the study. Participants
were provided with detailed information about the purpose of the research, the procedures involved, and
their role in the study. They were informed that participation was entirely voluntary and that they had the

right to withdraw from the study at any stage without any negative consequences.

The principles of confidentiality and anonymity were strictly upheld throughout the research process.
Participants’ identities were protected using pseudonyms, and no identifying information was included
in the reporting of the findings. All data collected were treated as confidential and were used solely for

research purposes.

Data management procedures were aligned with the Protection of Personal Information Act (POPIA).
All electronic data was stored securely on password-protected devices, while any hard copies were kept
in a locked and secure location. Access to the data was restricted to the researcher only. In addition,
data will be retained for a specified period in line with institutional policy and thereafter securely

destroyed.

Furthermore, care was taken to ensure that no harm, whether physical, psychological, or professional,
came to participants because of their involvement in the study. The researcher maintained professional
and ethical conduct throughout the research process to ensure respect, dignity, and integrity in all

interactions with participants.
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1.11 Overview of Chapters:

The structure of this study is as follows:

e Chapter 1: Introduction and Background The study's background, justification, problem
statement, purpose statement, research questions, limitations, significance, research design,
data collection, data analysis, trustworthiness and credibility; ethical considerations; and a
summary of the chapters are all included in this chapter.

e Chapter 2: Literature review: The literature review covers teacher attitudes and perceptions,
comparative research on I|IWB effectiveness, the advantages and difficulties of IWB
implementation, and TPACK as the theoretical framework supporting the use of IWBs.

e Chapter 3: Research Methodology: This chapter describes the study's research design,
qualitative methodological approach, data gathering methodologies, sampling plans, and data
analysis methods.

e Chapter 4: Data analysis and Findings: This chapter presents and analyses the data collection
results, emphasizing important themes and trends that arose from the teachers' answers.

e Chapter 5. Summary, discussion, and recommendations: This chapter summarizes the key
findings of the study, highlighting how they respond to the research questions and illuminate the
central phenomenon investigated. The discussion interprets these findings in relation to existing
literature and the theoretical framework, identifying areas of alignment, divergence, and new
contributions. Based on these insights, recommendations are provided to guide practice, inform

policy, and shape future research.

1.12 Conclusion:

In summary, this chapter began with an introduction of the topic under investigation, before proceeding
to the background of the study and the rationale thereof. The discussion them turned to the problem
statement and the purpose of the study. Added to that, the research questions and objectives were
presented, before the study’s limitations were highlighted. The discussion then turned to the significance
of the study, the research design utilised and the data collection methods employed. Furthermore, the
data analysis engaged in the study was presented, followed by how trustworthiness and credibility would
be established in the study. This was followed by the ethical considerations adhered to in the study and

the overview of the chapters to be presented in the research report.

The next chapter presents the literature review applicable to this study.
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Chapter 2: Literature Review

2.1 Introduction

Chapter 1 provided the background for the study, outlining the research problem, its purpose, and the
specific questions being explored. This chapter provides a review of literature that is pertinent to the
research on the views of Tshwane North Foundation Phase teachers regarding the use of Interactive
Whiteboards (IWBs) in their teaching practices. This chapter starts off by laying out the theory behind
the research, specifically the Technology Acceptance Model (TAM) and Bandura’s Social Cognitive

Theory, with a particular focus on how confident teachers feel about their abilities (self-efficacy).

The chapter then takes a look at existing studies on how Interactive Whiteboards (IWBs) are used in
education, covering the benefits, difficulties, and what teachers generally think about using technology
in the classroom. The chapter also explores the situation of technology integration within South Africa.
Finally, the section concludes by identifying gaps in the current research, to justify why this current study

is necessary.

2.2 Theoretical Framework(s)

This research draws on two key theories: the Technology Acceptance Model (TAM), developed by Davis
in 1989, and Bandura's Social Cognitive Theory (1986). These frameworks help us understand the
reasons behind teachers' decisions to either embrace or avoid using technologies such as Interactive
Whiteboards (IWBs). The TAM model is illustrated and elaborated below.
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The TAM Model
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Adopted from Davis (1989)
2.2.1 Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM), helps explain why users decide to accept and use new
technologies (Malatji, Eck & Zuva, 2020). According to TAM, there are two main factors that determine
whether teachers will actually use technology in their work. These are perceived usefulness (PU), and
perceived ease of use (PEOU) (Maharani & Usman, 2021). Perceived usefulness (PU) is the idea that
technology enhances teaching and learning. Perceived Ease of Use (PEOU), is the idea that technology

is not difficult to use.

How teachers feel about digital tools and how comfortable they are using them really shapes how
technology gets used in education. Primarily, the TAM model hints that people are ready to try some
new technology when they think it will make their lives easier or better and when it is also easy to operate
(Martin-Garcia, Redolat, & Pinazo-Hernandis, 2022). So, in the classroom, that means teachers are
more likely to bring Interactive Whiteboards into their lessons if they believe these tools help to simplify

the teaching and learning process and requiring no complex skills to operate.

Teachers' belief in their own abilities really makes a difference too. As Bandura's Social Cognitive Theory
points out, people are more willing to tackle tasks when they feel capable of succeeding (Schunk, 2023).
When teachers get the right training and support, they become more confident in using technology
effectively. Good experiences with interactive whiteboards (IWBs) tend to keep them using them,
whereas constant technical problems can actually dampen their motivation. These theories together
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suggest how teachers feel about technology and how confident they are both play a part in its use. When
schools create supportive settings, teachers are much more likely to successfully integrate IWBs into

their teaching (Samsonova, 2021).

Studies show that teachers are more inclined to use technology in their classrooms when they genuinely
feel it makes their teaching more effective and when they are comfortable using it themselves (Huang,
Teo, & Zhou, 2020). When it comes to Interactive Whiteboards (IWBs), teachers might decide to
incorporate them if they believe these tools genuinely improve how lessons are delivered, how engaged
learners become, and how well concepts are understood. Research also shows that IWBs let teachers
use a variety of multimedia resources, like videos, pictures, and interactive activities, which can really

support visual learning and get learners more involved in the lesson (Alkis, 2020).

The way teachers find interactive whiteboards (IWBs) easy to use is definitely shaped by factors like
training, tech support, and having access to reliable equipment and internet (Belabcir, 2010). If teachers
run into technical issues, like slow connections, broken equipment, or not getting the help they need,
they might be less inclined to actually use the IWBs (Ndlovu, 2021). This highlights that how well
technology gets adopted is not just about what teachers think; it is also heavily dependent on the support
the school provides. Therefore, the Technology Acceptance Model (TAM) is a helpful tool for

understanding teachers' perspectives on using IWBs at Foundation Phase level.

2.2.2 Bandura’s Social Cognitive Theory (Self-Efficacy)

Bandura’s Social Cognitive Theory (1986) highlights how crucial self-efficacy is. This is basically a
person's belief in their own ability to successfully complete a task. When it comes to teachers and
technology, self-efficacy matters a great deal. Teachers who feel confident using digital tools are much

more likely to bring them into their classrooms (Bandura, 1997).

Teachers grow more confident in their abilities through hands-on experience, training, and the support
they receive (Yildiz, 2021). Positive encounters with interactive whiteboards (IWBs), for instance, can
increase their confidence and inspire them to keep integrating technology into their teaching (Luo et al,
2023). Conversely, negative experiences, like technical glitches or insufficient training, can shake their

confidence and make them hesitant to use technology in the classroom.

Research shows that teachers who feel confident with technology are more open to trying out new
teaching approaches and using digital tools effectively (Stumbriené, Jevsikova, & Kontvainé, 2024). This
suggests that Bandura’s theory helps explain how a teacher's confidence influences their readiness to

use interactive whiteboards.
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2.3 Factors Influencing Technology Integration in Education

Technology in education is shaped by various elements, such as the availability of resources, how well
teachers are trained, the backing from the institution, and people's general feelings about technology
(Cohen, 2024).

2.3.1 School Context and Infrastructure

The effectiveness of Interactive Whiteboards (IWBs) largely relies on a school's basic setup, including
things like electricity, internet connectivity, and having technical support available (Department of Basic
Education, 2020). Schools that have good infrastructure in place can usually bring technology into their
teaching more smoothly, but schools that are struggling with resources might find it much harder to do
so (Ahmad, 2021).

In South Africa, the uneven distribution of technology access continues to be a major barrier (Modise,
2025). Some schools are equipped with the latest digital tools, whereas others are really struggling with
a severe lack of resources. These stark differences shape how teachers view technology and ultimately

affect their capacity to effectively use interactive whiteboards (IWBs) in their daily lessons.

2.3.2 Teacher Training and Professional Development

It is really essential for teachers to be trained when it comes to using new technology. Omilabu,
Olusanya, & Adebare, (2023), shows that teachers need ongoing professional development in order to
make technology work well in their classrooms. These development programs help teachers build up
their technical skills and feel more comfortable with digital tools. If teachers do not get the right training,
they might just use interactive whiteboards, for example, to show notes instead of using them to create

more engaging, interactive lessons (Giannikas, 2021)

2.4 Interactive Whiteboards (IWBs) in Education

Interactive whiteboards are flexible and handy digital teaching tools that let teachers and learners
engage with lessons through touch, pictures, sound, and all sorts of multimedia, and their use is common

to create interactive lessons (Uduak & Kasumu, 2022).

2.4.1 Benefits of Using IWBs

Studies suggest that interactive whiteboards (IWBs) can improve how engaged and motivated students
are (Tp & Minh, 2021). Students tend to show more enthusiasm for lessons that incorporate multimedia

features like animations and interactive activities.
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Interactive Whiteboards (IWBs) also back visual learning by showing information in various ways, which
aids learners in grasping abstract ideas (Ebrahim, 2022). Within the Foundation Phase, visual learning

is really important because children thrive on tangible examples and hands-on activities.

2.4.2 Challenges of Using IWBs

Even though interactive whiteboards (IWBs) offer many advantages, there are still several problems that
make their use in classrooms difficult. Some of these obstacles include teachers not getting enough
training, technical glitches, and a shortage of resources (McLean, 2022). Problems like slow internet,
broken equipment, and not having technical help available can make teachers hesitant to use IWBs
often (Dube, 2024). Additionally, the cost is a big factor, schools need money to buy, keep up, and
upgrade the technology (Department of Basic Education, 2020). Studies have also found that some
teachers only use IWBs to show information, not as tools for interactive learning, which reduces how

effective they can be (Pringle, 2021).

2.5 Teacher Attitudes and Perceptions towards IWBs

Teachers' feelings about technology play a big role in deciding if they will bring digital tools into their
classrooms (Huang, 2021). According to the Technology Acceptance Model, teachers are more inclined

to use interactive whiteboards if they think these tools are helpful and simple to operate.

A positive attitude towards interactive whiteboards (IWBs) is frequently linked to learners becoming more
involved and teachers adopting more interactive ways of teaching (Mihai 2021). However, on the other
hand, teachers might develop negative feelings towards IWBs if they struggle with technical issues or

feel uncertain about using the technology (Dube, 2024).

Bandura’s idea of self-efficacy also suggests that teachers who feel comfortable using technology are

more likely to include interactive whiteboards in their lessons (Bandura, 1997).

2.5.1 Technological Competence in the Use of IWBs

Teachers’ technological competence plays a significant role in shaping how Interactive Whiteboards
(IWBs) are used in classroom practice. Technological competence refers to teachers’ ability to effectively
operate and integrate digital tools into teaching and learning. Research indicates that teachers who
possess higher levels of digital literacy and technical skills are more likely to integrate IWBs meaningfully
into their teaching (Lewis, 2017; Wan, 2025).

Studies further suggest that technologically competent teachers are able to use a wider range of IWB

features, including multimedia tools, interactive applications, and learner-centred activities, which can
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enhance learner engagement and participation (Yang & Li, 2025). In contrast, teachers with limited
technological skills may struggle to utilise IWBs effectively, often restricting their use to basic functions

such as displaying content.
2.5.2 Technological Self-Efficacy and Teacher Confidence

In addition to technological competence, teachers’ self-efficacy also plays a critical role in the adoption
and use of IWBs. Technological self-efficacy refers to teachers’ belief in their ability to use technology
effectively in teaching and learning. Research shows that teachers with high self-efficacy are more likely
to adopt innovative teaching practices, experiment with new technologies, and persist in the face of
challenges (Pringle, 2021; Wan, 2025).

Self-efficacy is often developed through positive teaching experiences, such as successfully
implementing IWB-based lessons, observing colleagues using technology effectively, and receiving
support and encouragement from peers and school leadership. Teachers who feel confident in their

abilities are more likely to integrate IWBs in ways that enhance learner engagement and interaction.

Conversely, low self-efficacy, which may result from inadequate training or negative experiences with
technology, can lead to reluctance, anxiety, and limited use of IWBs in the classroom. This suggests
that both confidence and competence are important in shaping how teachers engage with technology in

practice.
2.5.3 Technological Hesitancy and Lack of Confidence

Technological hesitancy and lack of confidence are significant factors influencing teachers’ use of
Interactive Whiteboards (IWBs) in classroom practice. Technological hesitancy refers to teachers’
reluctance or resistance to using digital tools, often arising from uncertainty, fear of failure, or limited
familiarity with technology. Research indicates that teachers who lack confidence in their ability to use

technology are less likely to integrate it effectively into their teaching (Pringle, 2021).

Teachers who experience technological hesitancy may revert to traditional teaching methods, even
when IWBs are available. This can result in limited or superficial use of the technology, where IWBs are
used only for basic functions such as displaying content rather than supporting interactive and learner-

centred activities. Such practices reduce the potential of IWBs to enhance teaching and learning.

A lack of confidence is often linked to inadequate training, limited exposure to technology, and negative
past experiences. When teachers do not feel adequately prepared or supported, they may develop
anxiety towards using technology, which further discourages experimentation and innovation in their
teaching. This highlights the importance of building teacher confidence alongside developing

technological skills.
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Addressing technological hesitancy, therefore, requires creating supportive environments where
teachers can gradually build confidence through training, practice, and ongoing support. This may
encourage greater willingness to use IWBs and promote more meaningful integration of technology in

classroom practice.
2.5.4 Influence of Context on Technology Use

In addition to individual factors such as competence and confidence, teachers’ use of Interactive
Whiteboards (IWBs) is strongly influenced by contextual factors within the school environment. These
contextual factors include the availability of resources, institutional support, school culture, time
constraints, and curriculum requirements. Research has shown that such factors play a critical role in
determining how and to what extent technology is integrated into teaching and learning (Ertmer &
Ottenbreit-Leftwich, 2020; Tondeur et al., 2021).

For instance, access to functional equipment, reliable electricity, and technical support can significantly
influence teachers’ ability to use IWBs effectively. In contexts where these resources are limited or
inconsistent, teachers may experience difficulties in incorporating IWBs into their lessons. Similarly, a
lack of institutional support, including limited professional development opportunities and insufficient

guidance from school leadership, can hinder the effective use of technology in classrooms.

Time constraints and curriculum demand also affect how teachers engage with IWBs. Teachers may
feel pressured to complete the curriculum, leaving limited time to experiment with new technologies or
develop interactive lessons. In such cases, IWBs may be underutilised or used in ways that do not fully

support learner engagement.

2.5.5 Perceived Ease of Use IWBs and Usefulness:

Teachers’ use of Interactive Whiteboards (IWBs) is often influenced by how easy they perceive the
technology to be and how useful they believe it is in supporting teaching and learning (Kearney et al.,
2018; Tondeur et al., 2021). When teachers view IWBs as easy to operate, they are more likely to
integrate them into their daily classroom practices. Similarly, when teachers perceive IWBs as useful for
enhancing learner engagement, supporting visual learning, and improving lesson delivery, they are more

inclined to use them meaningfully (Gumede, 2024; Luo et al., 2023).

However, perceptions of ease of use are often shaped by contextual factors such as access to reliable
equipment, availability of technical support, and the level of training received. In situations where
teachers experience technical difficulties, limited support, or time constraints, IWBs may be perceived

as difficult to use, which can reduce their adoption (Ertmer & Ottenbreit-Leftwich, 2020; Kearney et al.,
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2018). At the same time, even when teachers recognise the potential usefulness of IWBs, challenges

within the teaching environment may limit their consistent use.

Research indicates that contextual conditions such as school infrastructure, institutional support, and
classroom realities play a significant role in shaping how teachers engage with technology in practice
(Hew & Brush, 2017; Tondeur et al., 2021). This suggests that teachers’ willingness to use IWBs
depends on both their confidence in using the technology and the extent to which their teaching

environment supports its effective use.

Much of the existing literature tends to position teachers either as adopters or as resisters of technology,
often focusing on deficits such as a lack of skills or external barriers to integration. However, there is
limited research that explores teachers’ agency, particularly how they adapt, improvise, and develop
strategies to use technology within constrained environments. Understanding how teachers navigate
challenges, collaborate with peers, and develop contextually relevant practices is important for gaining

a more nuanced understanding of technology integration in real classroom settings.

2.6 Empirical Studies on the Effectiveness of IWBs

Several studies have explored how interactive whiteboards (IWBs) help improve what children learn.
Research suggests that IWBs can improve reading and mathematics skills, especially when learners
get involved with the activities (Ebrahim, 2022). Learners seem to benefit from seeing things clearly,
practicing repeatedly, and taking part in interactive tasks. Other research has found that IWBs can also

get learners more involved and motivated to learn (Higgins et al., 2012).

It should be stressed that how well interactive whiteboards (IWBs) work depends a lot on how teachers
use them. Technology alone without the users in the classroom does not translate to better results; it is

also about the teacher using effective methods (Reich, 2020).

2.7 Research Gap

Even though there is an extensive coverage by research on technology in education, little has been
done specifically on the experiences of Foundation Phase teachers using IWBs in South African

classrooms (Pringle, 2021).

Much research is done in countries with plenty of resources, which makes it difficult to apply the findings
directly to South African schools. These schools often face real challenges like not having enough

infrastructure and unequal access to resources (Olusegun, 2023).
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There seems to be limited qualitative research focusing on what teachers think and experience when
they use IWBs in the Foundation Phase. Consequently, this study intends to add to available literature

by looking into the perspectives of teachers who use IWBs in the Tshwane North District.

2.8 Conclusion

This chapter reviewed relevant literature on how Interactive Whiteboards are used in schools. It found
that teachers' willingness to embrace new technology is shaped by how helpful they think it is, how easy
they find it to use, and their own confidence in their ability to use it. These ideas were largely drawn from

and interpreted from the Technology Acceptance Model and Bandura's Social Cognitive Theory.

Research shows that interactive whiteboards (IWBs) can increase learner involvement and encourage
active learning. However, issues like insufficient training, technical glitches, and a shortage of resources

might hinder their effective use.

The review also pointed out a void in the existing research about what Foundation Phase teachers in
South Africa actually experience when they use Interactive Whiteboards (IWBs). These gaps show
justify the need to conduct the current study. Not to lose track, this study is all about exploring the

teachers' own opinions on using IWBs as a teaching tool in the Tshwane North District.
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Chapter 3: Research Methodology

3.1 Introduction

Chapter 2 provides a critical review of the literature and theoretical frameworks that underpin this study.
The integration of Interactive Whiteboards (IWBs) in Foundation Phase classrooms is shaped by a
complex interplay of technological affordances, teacher beliefs, digital competence, infrastructural
realities, and institutional support. This chapter, therefore, outlines the methodological framework
adopted to investigate Foundation Phase teachers’ perceptions, experiences, and use of IWBs. It
explains the research paradigm, design, setting, population and sampling, data collection instruments
and procedures, analytic strategies, measures to ensure quality, ethical considerations, and limitations.
The overall intention is to demonstrate methodological rigour and coherence, thereby strengthening the

credibility of the findings presented in the subsequent chapter.
3.2 Research Paradigm

This study is underpinned by the pragmatic research paradigm, which is grounded in the view that the
value of research lies in its ability to address real-world problems and produce useful knowledge.
Pragmatism rejects the notion that research must be confined to a single philosophical position and
instead adopts a problem-centred approach, where the choice of methods is determined by their ability

to effectively answer the research questions (Creswell & Creswell, 2022; Tashakkori & Teddlie, 2021).

From an ontological perspective, pragmatism assumes that reality is not fixed or singular but is
continuously shaped by social, cultural, and contextual factors. In the context of this study, the use of
Interactive Whiteboards (IWBs) does not represent a single objective reality; rather, it is experienced
differently by teachers depending on their classroom environments, available resources, and individual
experiences. This aligns with the study’s focus on exploring teachers’ perceptions and experiences

within specific contexts.

Epistemologically, pragmatism views knowledge as both constructed and based on practical
consequences. This means that understanding a phenomenon requires drawing on both subjective
experiences and observable patterns. In this study, knowledge about IWB use is derived not only from
teachers’ reported experiences and perceptions but also from patterns identified through structured data.

This dual approach allows for a more comprehensive understanding of how IWBs are used in practice.

31



Pragmatism is particularly appropriate for this study because the research problem itself is multifaceted.
The study seeks to understand both how teachers experience the use of IWBs and how contextual
factors influence their use. These aspects cannot be fully captured through a single methodological
approach. A purely quantitative approach would overlook the depth of teachers’ experiences, while a
purely qualitative approach would not provide insight into broader patterns. Pragmatism therefore,

justifies the integration of both approaches.

Furthermore, the study is oriented towards generating practical insights that may inform teaching
practice, professional development, and policy within the Foundation Phase. Pragmatism emphasises
the usefulness of research outcomes, making it well-suited for studies that aim to contribute to real-world

educational improvement.

The pragmatic paradigm also provides the philosophical foundation for the use of a mixed-methods
approach in this study. It supports the integration of quantitative and qualitative data, allowing the
researcher to combine numerical patterns with detailed narratives to develop a richer and more
contextualised understanding of IWB use. This alignment between paradigm, research problem, and

methodology underpins the selection of a convergent parallel mixed-methods design.

3.3 Research Problem:

As outlined in Chapter 1, this study focuses on understanding how Foundation Phase teachers use
Interactive Whiteboards (IWBs) within the Tshwane North District. While IWBs are increasingly
introduced into classrooms, there remains a limited understanding of how teachers perceive and

experience their use in everyday teaching practice, particularly within under-resourced contexts.

Although existing literature highlights the potential benefits of IWBs, such as enhanced learner
engagement and interactive teaching, these findings are largely based on well-resourced settings. There
is still insufficient insight into how contextual factors influence the use of IWBs in settings characterised
by resource constraints, limited support, and diverse classroom conditions. As noted by Ertmer and
Ottenbreit-Leftwich (2020), understanding teachers’ experiences is critical for identifying challenges

related to technology integration.

This study, therefore, addresses the need to explore the perceptions and experiences of Foundation
Phase teachers regarding the use of IWBs within their specific teaching contexts. By doing so, it seeks
to contribute to a clearer understanding of how technology is used in practice and the factors that shape

its integration in classroom settings.
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3.4 Aim and Objectives:

The purpose of this study was to explore the perceptions and experiences of Foundation Phase teachers

in the Tshwane North District regarding the use of Interactive Whiteboards (IWBs) as a pedagogical tool.
The study was guided by the following objectives:

1. To explore Foundation Phase teachers’ perceptions of the use of IWBs in teaching and learning.

2. To examine Foundation Phase teachers’ experiences of using IWBs in classroom practice.

3. To identify contextual factors influencing the use of IWBs, including institutional support and
resource availability.

4. To describe teacher-generated suggestions for improving the use of IWBs in Foundation Phase

classrooms.

Mukerji and Tripathi (2014) emphasise that exploring teachers’ experiences is essential to
understanding how technologies shape learning environments. Similarly, Beauchamp and Kennewell
(2020) emphasize the significance of teacher perceptions in determining the effectiveness of interactive
technologies in early education. Teachers’ experiences with technical challenges, inadequate training,
and limited support have been documented as primary barriers to effective IWB integration (Ertmer &
Ottenbreit-Leftwich, 2020).
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Table 3.1 presents the alignment between specific objectives and research sub-questions.

Table 3.1 Alignment of objectives and questions:

Objective Sub-Research Question

To explore Foundation Phase How do Foundation Phase
teachers’ perceptions of the use of IWBs in|teachers perceive the use of IWBs in their

teaching and learning. teaching practice?

To examine Foundation Phase How do Foundation Phase
teachers’ experiences of using IWBs in|teachers experience the use of IWBs in

classroom practice. classroom teaching and learning?

To identify contextual factors How do contextual factors influence
influencing the use of IWBs in Foundation|the use of IWBs in Foundation Phase

Phase classrooms. teaching?

To describe teachers’ suggestions for How do teachers suggest that the
improving the use of IWBs in Foundationjuse of IWBs can be improved in

Phase classrooms. Foundation Phase classrooms?

3.5 Alignment of research questions and methods:

The primary research question guided the formulation of the sub-questions, each addressing a specific
component of IWB integration. The first sub-question explored usage frequency, the second assessed
professional development and support, the third investigated challenges, and the fourth solicited teacher
recommendations. By addressing each aspect of the research problem, the study aimed to generate
valuable insights that can inform future practice and policy decisions related to educational technology
(Johnson & Christensen, 2021).
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These questions were matched with appropriate data collection tools to maximise the richness and

relevance of the findings, as reflected in Table 3.2.

Table 3.2 Research Questions & Data Collection Tools:

Therefore, the study sought to answer the following questions.

Research Questions Data Collection Tools

How do Foundation Phase teachers perceive the use of IWBs |Structured questionnaires; Semi-

in their teaching practice? structured interviews

How do Foundation Phase teachers experience the use of
. . _ Semi-structured interviews
IWBSs in classroom teaching and learning?

How do contextual factors influence the use of IWBs in Semi-structured interviews;

Foundation Phase teaching? Document analysis

How do teachers suggest that the use of IWBs can be . . .
Semi-structured interviews

improved in Foundation Phase classrooms?

3.6 Research Design

This study utilised a convergent mixed-methods research methodology, effectively combining qualitative
and quantitative approaches within a case study framework centred on the Tshwane North District. This
methodological triangulation was employed to cultivate a thorough understanding of Foundation Phase
teachers' experiences with Interactive Whiteboards (IWBs), utilising the statistical trends identified by
quantitative data in conjunction with the nuanced, contextual insights derived from qualitative research
(Creswell & Plano Clark, 2018). The design enabled the acquisition of various but complementary
datasets, which were analysed independently and subsequently combined to yield a comprehensive

understanding of the study subject.
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3.6.1 Convergent Parallel Mixed-Methods Design

The study employed a convergent parallel mixed-methods design, in which qualitative and quantitative
data were collected during the same phase of the research, analysed separately, and then integrated
during interpretation (Creswell & Plano Clark, 2018). In practice, this meant that semi-structured
interviews with teachers and structured questionnaires were administered within a similar timeframe.
The design does not privilege one strand over the other; rather, both are considered equally important

and complementary.

The rationale for using this design is threefold. Firstly, it facilitates triangulation, allowing the researcher
to see whether quantitative trends (for example, the proportion of teachers who report having received
training) are supported or contradicted by qualitative accounts of training experiences. Secondly, it
promotes completeness, providing both breadth and depth: quantitative data summarise patterns across
participants, while qualitative data provide detailed insight into individual experiences. Thirdly, the design
enhances interpretive power by enabling the researcher to explore convergence, divergence and
complementarity between datasets, thereby generating explanations that neither strand could achieve

alone.

In this study, the quantitative strand focused on describing access to IWBs, frequency and purposes of
use, and forms of support, while the qualitative strand explored how teachers experienced these

conditions in everyday classroom practice. Integration of the strands is described in Section 3.10.

3.6.2 Case Study Orientation

The convergent parallel design was embedded within a bounded case study of Foundation Phase
teachers using IWBs in the Tshwane North District. A case study is appropriate when the researcher
seeks to understand a contemporary phenomenon in depth within its real-life context, particularly when
the boundaries between the phenomenon and its context are not clear (Yin, 2018). The “case” in this
study is defined as the experiences and practices of early-grade teachers working with IWBs in a specific
district marked by resource inequalities, curricular demands, and policy expectations around digital

learning.

This orientation made it possible to consider how contextual conditions—such as quintile status,
infrastructure, leadership priorities, and staff development cultures—influence IWB use. It also facilitated

the production of rich, contextually grounded descriptions, which are essential for analytic generalisation.
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3.7 Research Setting

The study was conducted in the Tshwane North District of Gauteng Province, South Africa. The district
includes a mix of urban, peri-urban, and township schools serving learners from diverse socio-economic
backgrounds. Many of these schools have received IWBs as part of provincial or national ICT initiatives,

yet their capacities to maintain and use these technologies vary substantially.

This setting was chosen for several reasons. Firstly, it reflects the structural inequalities highlighted in
Chapter 2, making it a suitable context for examining how such inequalities affect digital teaching
practices. Secondly, the district includes schools where IWBs have been in use for some time, as well
as schools where implementation is relatively recent, allowing the study to capture both initial adoption
and more established practices. Thirdly, district officials and school leaders were supportive of research

on teaching and learning with technology, which facilitated access to and collaboration with resources.

By focusing on a single district, the study was able to explore in depth how local policies, leadership

decisions, and resource distributions shape teachers’ experiences of IWB use.

3.8 Target Population and Sampling:

This section introduces the population relevant to this study and explains the sampling strategy used to
select participants. Additionally, this section explains why Foundation Phase teachers were the most

suitable participants and justifies the sampling decisions.

3.8.1 Target Population:

The target population for this study consisted of Foundation Phase teachers (Grades R-3) in the
Tshwane North District. This specific cohort was selected due to their pivotal role as primary agents of
technology integration in early childhood classrooms. Their direct, practical experience with IWBs
provided invaluable insights into both the pedagogical benefits and implementation challenges of this
technology. The study specifically sought to recruit educators with active, regular experience using IWBs

to ensure the data reflected authentic classroom practices.



To obtain comprehensive data, a dual-mode data collection strategy was employed. One cohort
participated in face-to-face semi-structured interviews, allowing for in-depth exploration and clarification
of responses. A second cohort completed parallel questionnaires administered online, ensuring
consistency in the core questions posed to all participants while accommodating different response

preferences. Below is a representation of the Tshwane North region where the study population is

located.
—
_-—'"_._.-._.-
/ ) e Temba =
Winterveld Il
—— '.%5 Hammanskraal
W
]
=
- :
Mabopane y Gelderland o
Ié\*—' Rooiwal
a-Rankuwa - -
= +
b AThe " . § |
Orchards — - il
Morth Meontana
J Theresapark ]
1 (_ e f—— ——
WWest Booysens L feiterst Mamelodi ™
Pretoria Central Hatfield Silverton WWaltico o
T._.J Central Sunnyside Lynnwood East
\ Groenkloof \ Faerie Glan
Waterkloof
-"_,I Laudium ! Garsfontein Bachk ko Gauvieng Map
° Eldoraigne Lyttelton
Wierda Park
LU let
Raslouw  conturion _ Irsne -P:'r: =
[ Highweld — 1 0
The Reeds L
S s e Ree Ar _ -

S — _h_f_, —

Figure 2: Tshwane North region map

3.8.2 Sampling Strategy:

Because Interactive Whiteboards (IWBs) are unevenly distributed across schools, particularly in the
South African context, the population cannot be assumed to be homogeneous (Spaull, 2013;
Department of Basic Education, 2020). Some schools may have multiple functioning boards, access to
technical support, and regular professional development opportunities, while others may have limited
access to a single device or experience intermittent functionality. As a result, the sampling process
needed to capture variation in school environments, resource availability, and teacher backgrounds. A
single sampling strategy would not have adequately reflected this diversity. Instead, different sampling
approaches were employed for the qualitative and quantitative components, in line with mixed-methods
research principles (Creswell & Creswell, 2022; Tashakkori & Teddlie, 2021).
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For the qualitative component, purposive sampling was used to select participants who were well-
positioned to provide rich, reflective insights based on their classroom experiences (Patton, 2015).
Teachers were required to have at least six months of exposure to IWB use. This criterion ensured that
participants could speak from experience rather than initial exposure, having encountered both the
benefits and challenges associated with the technology. Teachers who reported using IWBs infrequently
were not excluded, as limited use itself provides valuable insight into contextual and pedagogical
constraints. Purposive sampling therefore, supported the generation of in-depth, contextually grounded

data, which is central to qualitative inquiry (Creswell & Poth, 2018).

For the quantitative component, a stratified sampling approach was adopted to ensure that the sample
reflected the diversity of the study context. Stratified sampling involves dividing the population into
distinct subgroups (strata) based on specific characteristics and then selecting participants from each
group (Creswell & Creswell, 2022). In this study, Foundation Phase teachers were grouped according
to school quintile, geographic context, and grade level. These criteria were selected because they are
closely associated with differences in resource availability, infrastructure, and teaching conditions within

the South African education system (Spaull, 2013; Department of Basic Education, 2020).

The use of stratified sampling was particularly important given the unequal distribution of resources
across schools. Without stratification, the sample could have been skewed towards either well-resourced
or under-resourced schools, which would limit the representativeness of the findings. By ensuring that
participants were drawn from different strata, the study was able to capture a broader range of
experiences related to access to IWBs, levels of professional support, and classroom realities. This
approach enhanced the credibility of the quantitative findings by providing a more balanced and inclusive

representation of the population.

In total, twenty (20) Foundation Phase teachers participated in the study. These participants completed
the structured questionnaire and contributed to the qualitative component, allowing for the integration of
both data strands. While the sample size is relatively small, the use of stratification ensured that key

contextual variations were represented within the sample.

Taken together, the sampling strategies align with the convergent parallel mixed-methods design
adopted in this study. The qualitative sampling approach prioritised depth and detailed understanding of
teachers’ experiences, while the stratified quantitative sampling approach provided descriptive breadth
across different school contexts. This combination allowed the study to generate a more comprehensive
understanding of the use of IWBs in the Foundation Phase.
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3.9 CASE STUDY APPROACH

3.9.1 Case Study Framework and Mixed Methods Integration:

The study was conducted within a qualitative case study framework, focusing on the integration of IWB
among Foundation Phase teachers in the Tshwane North District as a singular, bounded case. This
approach was chosen for its ability to maintain the comprehensive and significant attributes of real-world
events, facilitating a thorough investigation of intricate social phenomena in their natural context (Yin,
2018). The case study framework provided a structured approach to analyzing the complex interactions
among teachers' perceptions, pedagogical practices, and contextual factors that affect technology

adoption.

A convergent mixed-methods design was implemented, involving the simultaneous collection of
quantitative and qualitative data. This design is especially useful for acquiring diverse yet
complementary data on a single topic, thereby enhancing the understanding of the research problem
(Morse & Niehaus, 2016). The quantitative component offered a broad overview and identified patterns
within the sample, whereas the qualitative component contributed depth and context to these patterns,

leading to a more comprehensive understanding than either method could achieve alone.

3.9.2 Definition of a Case Study:

A case study is a research approach that involves an in-depth, detailed examination of a specific
instance or example within its real-life context. According to Yin (2020), case studies are instrumental
when researchers seek to explore and understand complex issues within their natural settings,
especially when the boundaries between the phenomenon and the context are not clearly defined. This
approach enables a comprehensive examination of the subject, considering various factors and

perspectives, which can provide nuanced insights into specific situations.

3.9.3 How This Research Meets the Characteristics of a Case Study:

This research aligns well with the characteristics of a case study for several reasons, as detailed below:
3.9.3.1 Focus on a Specific Context:

Case studies are beneficial for understanding events in clearly defined situations (Yin, 2020). This
research focuses on Foundation Phase teachers in the Tshwane North District, situated within a specific

geographical and educational context. As Stake (1995) pointed out, case studies enable researchers to
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thoroughly investigate a limited system. This allows them to identify the unique aspects of this district
that affect the use of Interactive Whiteboards (IWBs) in early education.

3.9.3.2 In-depth Exploration:

A key advantage of using case studies is their ability to thoroughly explore certain parts of a topic
(Creswell & Poth, 2018). This research focuses on understanding teachers' views and experiences with
Interactive Whiteboards (IWBs) in the Tshwane North District, providing a detailed examination of both
the benefits and challenges in this area of study. According to Merriam and Tisdell (2016), case studies
offer a thorough understanding of how a certain technique or practice functions in each setting, making

them ideal for analyzing complex and varied issues.
3.9.3.3 Analysis of Real-Life Experiences:

Case studies focus on examining real-life situations and personal experiences, helping researchers
understand genuine viewpoints and practical effects (Yin, 2018). In this research, the emphasis on the
actual use and first-hand experiences of teachers with Interactive Whiteboards (IWBs) provides a link
between theory and practice, as it demonstrates how this technology is applied in classrooms and its
impact on early education. As Flyvbjerg (2011) points out, case studies help researchers to link
theoretical ideas to specific examples, making the results more understandable and useful for those

working in the field.
3.9.3.4 Use of Multiple Perspectives:

Case studies typically combine different viewpoints to provide a more comprehensive picture of the topic
being studied (Baxter & Jack, 2008). By collecting information from various teachers in the Tshwane
North District, this research gathers a variety of experiences and opinions, helping to create a
comprehensive understanding of Interactive Whiteboard (IWB) use. As Stake (2006) explains, this
method enables a detailed and thorough description of the situation, making it easier to identify common
patterns and differences in teachers' experiences. Therefore, this research effectively employs the case
study approach, providing a detailed and context-specific examination of teachers' views on IWBs. This
method offers important insights into how IWBs are used and their perceived importance in the early

stages of education, which can be directly applied to similar educational environments.
3.10 Quantitative Component and Analysis:

This research largely used qualitative approach to get in-depth data and partly employed a quantitative
approach to answer Yes or No questions, utilizing a survey strategy with structured questionnaires
distributed to twenty Foundation Phase teachers selected via stratified random sampling, and responded

to by five of these teachers. This method produced quantitative data regarding the frequency of IWB
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usage, perceived advantages, and levels of institutional support. The questionnaires primarily employed
Likert-scale items to measure teachers' attitudes and experiences, facilitating the identification of trends

and patterns across various school contexts within the district.

Descriptive statistics, such as frequencies and percentages, were used in the quantitative data analysis
to summarize and characterize the central tendencies and distributions of the dataset. This analysis
facilitated systematic comparisons among teacher subgroups, including those in different school types
or with varying levels of technical support, to identify significant differences in the adoption and
perception of IWBs. The statistical findings offered a comprehensive framework for contextualising and

understanding the qualitative insights related to technology integration.

Qualitative research design aims to thoroughly investigate a range of phenomena and understand
participants' experiences from their own perspective. Qualitative research aims to fully capture the
breadth and richness of human experiences, in contrast to quantitative research, which attempts to
measure variables and identify statistical relationships (Denzin & Lincoln, 2021). It places a strong
emphasis on comprehending the context and significance of people's experiences, behaviours, and
social relationships. Qualitative design involved holding conversations with the concerned teachers.
These conversations were guided by questions that allowed the teachers to discuss their classroom
experiences freely. In this way, the teachers gave detailed and thoughtful answers (Patton, 2022). This
method gave teachers the freedom to explain their experiences and discuss how they use IWBs, which
might not be fully understood through simple, fixed questions. Additionally, the researcher observed and

made notes, especially during lesson deliveries, on specific practices of interest to the researcher.

3.11 Qualitative Component and Analysis:

The qualitative dimension employed semi-structured interviews with 15 teachers to investigate the lived
experiences and nuanced perspectives of teachers in the Foundation Phase. This approach was crucial
for understanding the depth and complexity of individual experiences with IWBs, encompassing
challenges, adaptive strategies, and contextual factors that quantitative methods alone cannot
sufficiently disclose (Braun & Clarke, 2021). The flexible nature of these methods allowed participants
to articulate their experiences, yielding comprehensive data on technology integration in early childhood

classrooms.

The qualitative data were subjected to a thorough thematic analysis in accordance with Braun and
Clarke's (2021) six-phase framework: familiarisation with the data, generating initial codes, searching
for themes, reviewing themes, defining and naming themes, and producing the report. This systematic

approach ensured that identified themes—such as "technical infrastructure as a barrier,
42
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development inadequacies," and "enhanced student engagement" were firmly rooted in empirical data
while upholding analytical rigour. The analysis focused on both expected themes, based on the research

questions, and emergent themes that developed from the participants' narratives.
3.12 Integration of Methods and Analytical Triangulation:

The integration of quantitative and qualitative data took place during the interpretation phase, where the
separate datasets were combined to create a unified understanding of the research questions. This
integrative analysis employed a triangulation protocol, examining quantitative patterns in conjunction
with qualitative explanations, while situating qualitative insights within the context of quantitative
distributions (Creswell & Plano Clark, 2018). Questionnaire results indicating low usage frequencies
were analysed in conjunction with interview transcripts that highlighted specific technical obstacles and
training deficiencies, yielding a more nuanced explanation than either dataset could offer independently.
This methodological approach, which integrates the generalisable trends of quantitative methods with
the contextual depth of qualitative inquiry within a bounded case study framework, facilitated a thorough
investigation of IWB integration that acknowledged both measurable patterns and the lived experiences
that define this complex educational phenomenon. The analysis offers a comprehensive examination of

district-wide trends, while also investigating the individual and contextual factors that shape these trends.

3.13 Data collection

Data for this study were collected using a mixed-methods approach, combining both quantitative and
qualitative techniques. The purpose of using multiple methods was to obtain a comprehensive
understanding of Foundation Phase teachers’ use of Interactive Whiteboards (IWBs) within their specific

teaching contexts.

The data collection process was conducted in two parallel phases, consistent with the convergent
parallel mixed-methods design. Quantitative data were collected through structured questionnaires,
while qualitative data were collected through semi-structured interviews. Both forms of data were

gathered within the same timeframe to allow for comparison and integration during analysis.

Before data collection, permission was obtained from the relevant authorities and participating schools.
Participants were informed about the purpose of the study and their role in the research. Questionnaires
were distributed to the selected teachers and completed within an agreed timeframe. Thereafter, semi-
structured interviews were conducted with selected participants to gain deeper insight into their

perceptions and experiences.
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The use of both questionnaires and interviews allowed the study to capture both descriptive patterns
and detailed, context-specific accounts of teachers’ use of IWBs. This approach ensured that the data

collected were both broad and in-depth, aligning with the objectives of the study.

3.14 Data Collection Tools:

This study utilised a carefully chosen set of data collection instruments to address the research questions
via methodological triangulation. The combined application of structured questionnaires and semi-
structured interviews facilitated the quantification of general trends in IWB usage while allowing for a
qualitative examination of the underlying experiences and perceptions, thus offering a thorough

evidentiary foundation for the study.

3.14.1 Structured Questionnaires:

A structured questionnaire was utilised as the primary tool for quantitative data collection, aimed at
systematically obtaining numerical data regarding IWB usage patterns, perceived benefits, and the
sufficiency of institutional support. The instrument primarily utilised Likert-scale items, facilitating the
accurate assessment of teachers' attitudes and experiences through a standardised metric. The
questionnaire underwent a pilot testing phase involving a small group of Foundation Phase teachers not
included in the main study sample to ensure its robustness. Feedback regarding clarity, structure, and
relevance was incorporated to enhance the final instrument, thereby improving its face validity and
reliability (See Addendum A).

This tool primarily addressed Research Question 1 by quantifying the frequency and nature of IWB use,
and Research Question 2 by assessing the perceived impact of professional development and

institutional support on technology integration.

3.14.2 Semi-Structured Interviews:

Semi-structured interviews were conducted to gather detailed qualitative data regarding the complex
and contextual experiences of teachers utilising interactive whiteboards (IWBs). This method was
essential for examining the complexities of quantitative trends, identifying the specific challenges faced
by teachers, and collecting their informed recommendations for improvement. A structured interview
guide-maintained uniformity in addressing essential topics while permitting the exploration of emerging
themes and personal narratives (Creswell & Creswell, 2022). This method effectively elucidates the
'why' and 'how' underlying the 'what' identified by the questionnaires, thereby enhancing the depth and
context of the statistical results (Braun & Clarke, 2022). The interviews focused on Research Question

3, which examined barriers to integration, and Research Question 4, which sought teachers' suggestions
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for improving IWB efficacy. To maintain data integrity, all interviews were audio-recorded with
participants' consent, transcribed verbatim, and subjected to member checking, which allowed

participants to verify the accuracy of their transcripts and thereby enhance the credibility of the findings.

3.15 Interview Procedure and Administration:

The semi-structured interviews were conducted in person to foster rapport and facilitate detailed
discussions. Each session, lasting approximately 20 to 30 minutes, took place in private settings, such
as vacant classrooms or school offices, to ensure confidentiality and minimize interruptions. The
controlled environment allowed participants to express their professional experiences openly and
honestly. The researcher utilised active listening and follow-up probing questions to clarify and expand
on responses, thereby ensuring the collection of rich, relevant data aligned with the study's qualitative

objectives.
3.15.1 Multi-Mode Questionnaire Administration:

To enhance response rates and meet participant preferences, the structured questionnaire was
distributed through a multi-mode approach, including both online and hard-copy formats. The online
survey facilitated efficient data collection and entry, while hard copies were made available to ensure
accessibility for all selected participants. This strategy effectively reduced non-response bias and
facilitated the achievement of a representative sample. Follow-up reminders were distributed to enhance
participation, thereby reinforcing the robustness of the quantitative dataset utilised to address Research

Questions 1 and 2.
3.16 Ethical Considerations:

This study was conducted under the formal approval of the UMP Research Ethics Committee for Human
and Social Sciences (Ref: UMP/Khutsoane222574429/School of Early  Childhood
Development/MEd/2024/01) and adhered rigorously to established ethical protocols for research
involving human subjects. Recognizing the sensitive nature of inquiring into professional practice, the

researcher prioritized the principles of respect, justice, and beneficence throughout the investigation.

45



A comprehensive ethical framework was implemented to ensure the welfare and rights of participants
were safeguarded. Before data collection, all participants received a detailed briefing on the study's
purpose, procedures, and data usage, after which they provided written informed consent (Wiles, 2021).
To ensure confidentiality, all identifying details were removed from the data; participants were assigned
pseudonyms in transcripts and reports, and all records were stored securely with restricted access. The
voluntary nature of participation was emphasized, including the unconditional right to withdraw at any

time without prejudice.

These measures were essential not only for protecting participants' professional standing and dignity
but also for upholding the integrity and trustworthiness of the research data by fostering an environment

of transparency and mutual respect.
3.16.1 Informed Consent:

Informed consent, a cornerstone of ethical research, was secured before data collection. This process
ensured that all participants fully understood the study's purpose, procedures, potential risks and
benefits, and their rights before voluntarily agreeing to participate (Israel, 2017). A comprehensive
written consent form (see Addendum B) was administered, detailing the study's focus on Interactive
Whiteboards (IWBs), the specific data collection methods (e.g., interviews, questionnaires), the
anticipated time commitment, and the protocols for data management, storage, and eventual
destruction. In line with established guidelines (Wiles, 2016), the form explicitly stated that participation
was entirely voluntary and that individuals retained the right to withdraw at any point without penalty or
consequence to their professional standing. This transparent process was fundamental to establishing

a relationship of trust and ethical integrity with the participants.
3.16.2 Confidentiality and Anonymity:

Maintaining strict confidentiality was a paramount ethical commitment in this study, crucial for protecting
participant privacy and fostering a climate of trust. In a professional context where opinions on
pedagogical tools like IWBs can be deeply personal, ensuring that responses could not be traced back
to individuals was essential for securing candid feedback. This commitment was operationalized through
a rigorous protocol of anonymity. All potentially identifying information, including participant names and
school affiliations, was removed from the data. In its place, the researcher employed pseudonyms (e.g.,
Teacher 1, School A) in all transcripts, field notes, and the final research report (Gibson & Hugh-Jones,
2020). This systematic protection of identity was fundamental to building the rapport and trust necessary
for participants to share their experiences and perspectives openly without fear of professional judgment

or repercussion.
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3.16.3 Avoiding Harm to Participants:

A fundamental ethical obligation in research is the principle of non-maleficence, which requires the
researcher to proactively minimize any risk of harm to participants (Oliver, 2015). Within an educational
context, potential harm extends beyond the physical to include psychological distress, emotional
discomfort, or professional repercussions. For instance, if teachers' perceptions of their own
technological proficiency were to be exposed in a way that could damage their professional reputation
or cause embarrassment, this would constitute a significant ethical breach. Consequently, the
researcher bears the responsibility to design and conduct the study with utmost sensitivity. This was
operationalized by carefully refining the interview protocol to exclude any questions that could be
perceived as probing for technological incompetence or that might provoke discomfort, thereby
safeguarding participant dignity and well-being (Braun & Clarke, 2019). The phrasing of all questions
was deliberately chosen to be non-judgmental and to encourage open discussion of challenges without

implying personal deficiency.

3.16.4 Voluntary Participation and the Right to Withdraw:

Participation in this study was strictly voluntary, a fundamental ethical principle in research involving
human subjects (Creswell & Poth, 2018). All participants were explicitly informed of their unconditional
right to withdraw from the study at any point, without being required to provide a reason and without any
negative consequences to their professional standing or relationship with the institution. This assurance
was provided both in the written consent form and reiterated verbally before data collection sessions.
Upholding this principle of autonomous choice was crucial for ensuring that participants did not feel

coerced and that their continued involvement represented informed and willing consent.

3.17 Data Protection:

The management and security of research data were regulated by strict protocols to ensure compliance
with ethical standards and information protection laws. Data collected in this study, including transcripts
and questionnaire responses, were treated as confidential and accessible solely to the primary
researcher and academic supervisor (Matthews & Ross, 2019). The research complied with the South
African Protection of Personal Information (POPI) Act, which legally requires the protection of personal

data and forbids its unauthorised disclosure.

All digital data was stored solely on a password-protected laptop, in accordance with the university's
data security policy, and will be retained for five years prior to secure deletion. To maintain participant

anonymity, all personally identifiable information was systematically eliminated from the dataset during
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the transcription and coding processes. Participants received non-identifiable codes (e.g., T1, T2), and
all potentially identifying information was excluded from the research records. The anonymization
process was essential for safeguarding participant privacy and reducing risks associated with
unauthorized data access (Heath, 2018), thereby maintaining the ethical integrity of the research

process.
3.18 Fairness and Respect for Participants:

The principle of justice, which requires the equitable and respectful treatment of all research participants,
was consistently maintained throughout this investigation (Cohen, Manion, & Morrison, 2018). This
ethical commitment was implemented by ensuring equal participation opportunities for all eligible
Foundation Phase teachers within the sampling frame, regardless of their technological proficiency,
personal opinions on IWBs, or institutional affiliation. The researcher upheld professional impartiality,
ensuring that all contributions received equal scholarly consideration. The principle of justice was further
extended through reciprocal benefit; participants received a detailed briefing on the study's aims and
significance, enhancing their professional understanding of technology integration. This approach
respected the dignity of participants and ensured that their involvement in the research was a meaningful
professional experience, thereby meeting the ethical requirement of equitable distribution of research

benefits.

3.19 Trustworthiness

To ensure the qualitative data of this study are rigorous and thorough, the researcher employed a set of
four checks developed by Lincoln and Guba (1985). These checks, known as trustworthiness criteria,
included ensuring that the findings are credible, the study can be applied in other similar situations
(transferability), the results are reliable and consistent (dependability), and that the conclusions were
genuinely the researcher's and not influenced by external factors (confirmability). These steps are
essential for this study, which examined what Tshwane North Foundation Phase teachers think about
using IWBs in their teaching. Since the study relied heavily on the teachers' personal experiences and
the specific conditions of their classrooms, these measures were key to ensuring the findings are

meaningful and dependable.
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3.20 Credibility:

Credibility refers to the assurance that the results are accurate and reliable (Bang, 2024). By taking
several crucial steps, the researcher in this study ensured the validity of the results. To verify that the
researcher had accurately recorded and understood the participants' answers, they first reviewed their
interview transcripts, a process known as member checking. Second, the researcher employed a range
of methods to gather information, such as semi-structured interviews, internet surveys, and structured
questionnaires. Therefore, emphasis is placed on using multiple methods with triangulation to
circumvent errors and understand what is happening as close as possible to the "truth" (Lincoln et al.,
2011). Triangulation ensures that the researcher cross-checks the findings, making sure any patterns
noticed are backed up by more than one source. Hence, triangulation also enhances the quality of the
results. Finally, the researcher exercised prolonged engagement with participants, which included
multiple interactions during both the pilot study and the main data collection. This extended engagement
helped build trust and provided the researcher with more profound, more accurate insights into teachers'

experiences with interactive whiteboards.

3.21Transferability:

Transferability refers to the extent to which the conclusions from a study can be applied to various
situations (Drisko, 2025). To help with this, the researcher included detailed descriptions of the research
environment, the backgrounds of the participants, and the educational and technological conditions in
schools within the Tshwane North District. These detailed explanations enable readers and future
researchers to evaluate whether the results of this study may also be applicable in other educational
settings, particularly those with comparable infrastructure, opportunities for professional development,

and technology integration.
3.22 Dependability:

Dependability focuses on the stability and consistency of research over time (Kopetz & Steiner, 2022).
To prove this, an audit trail was maintained that logged every aspect of the research journey, from
creating the data collection tools and identifying participants to the methods used for analysis and the
decisions made along the way. The researcher also double-checked the work by using a code-and-
recode method during the thematic analysis: she created initial codes. Then she reviewed them two

weeks later to ensure their interpretations remained consistent. This careful approach meant that the
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findings were reliable and could be reproduced if another researcher repeated the study under the same

or similar conditions.

3.23 Conformability:

Conformability refers to ensuring that research findings are objective and unbiased (Ahmed, 2024). To
achieve this, the researcher actively worked to cultivate self-awareness by keeping a reflective journal
throughout the study, being mindful of and tracking any personal assumptions or preconceived notions
she might have had about interactive whiteboards (IWBs). The researcher also maintained a detailed
record of the methods (an audit trail) to demonstrate that the results are based on the participants'
statements and actions, rather than the researcher's own opinions. Whenever the researcher interpreted
the data, she supported her conclusions with direct quotes from the participants, ensuring that the

conclusions remained closely linked to the actual evidence gathered.

3.24 Conclusion:

This chapter has detailed the methodological framework adopted for this research. The convergent
parallel mixed-methods design, embedded within a case study, provided a robust structure for exploring
the complex perceptions and experiences of Foundation Phase teachers regarding IWBs. The careful
selection of data collection instruments and rigorous analytical procedures, grounded in a strong ethical
foundation, were designed to ensure the production of valid, reliable, and insightful findings that directly
address the research questions and contribute meaningfully to the body of knowledge on technology

integration in early childhood education.

The next chapter centres on the presentation, analysis, and interpretation of the research findings.
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Chapter 4: Data Presentation, Analysis, And Interpretation
4.1 Introduction:

Chapter 3 employed a convergent parallel mixed-methods research design, embedded in a case study
approach to investigate Foundation Phase teachers’ views on the use of Interactive Whiteboards (IWBs)
in Tshwane North District. It outlined the sampling strategy, ethical considerations, and the use of
questionnaires and semi-structured interviews for data collection. This chapter presents the findings,
beginning with a descriptive overview of participants, followed by thematic analysis guided by the

research questions, the Technology Acceptance Model (TAM), and Bandura’s Self-Efficacy Theory.

The presentation follows the structure recommended by Braun and Clarke (2023), beginning with a
descriptive presentation of raw data, followed by an interpretive categorization of findings into themes,
and ultimately linking these themes to the conceptual frameworks of the study, namely the Technology
Acceptance Model (TAM) and Bandura’s Self-Efficacy Theory. Throughout the chapter, the findings are
interpreted in relation to prior literature on IWB use at the primary level and contemporary reports on

teachers’ digital pedagogies.
4.2 Description of Participants:

The study purposefully engaged 20 Foundation Phase teachers from public schools in the Tshwane
North District. Schools represented two contrasting contexts: City schools and Township schools,
reflecting differences in infrastructure, technological support, and socioeconomic conditions. The
teachers’ teaching experience ranged from less than 3 years to more than 20 years, which enriched the
data with diverse pedagogical perspectives. To protect confidentiality, each participant was assigned an
alphanumeric code (FP-1 to FP-20).

4.3 Organisation of the Presentation

The findings of this study are organised in direct alignment with the four research objectives, with each
objective presented as a corresponding analytical theme. These themes include: (1) Foundation Phase
teachers’ views on Interactive Whiteboards (IWBs) as a teaching tool, (2) professional development and
institutional support for IWB integration, (3) frequency and patterns of IWB use in daily classroom
practice, and (4) effective pedagogical strategies for integrating IWBs in Foundation Phase teaching.
This thematic organisation ensures that the presentation of findings remains closely linked to the
purpose of the study and allows for a structured and coherent analysis.
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In line with the convergent parallel mixed-methods design, both quantitative and qualitative data are
presented and integrated within each theme. Quantitative data derived from the questionnaires are
analysed using descriptive statistics, specifically frequencies (n) and percentages (%), to summarise
patterns in participants’ responses. These statistics provide a general overview of trends within the
sample. Qualitative data from semi-structured interviews are then used to provide deeper insight into

these patterns by capturing teachers lived experiences and contextual realities.

Each thematic section, therefore, begins with the presentation of quantitative findings, followed by
qualitative evidence in the form of illustrative excerpts, and concludes with an integrated interpretation
of both data strands. This approach enables the study to move beyond simple numerical description and
develop a more comprehensive understanding of teachers’ use of IWBs. Interpretation of the findings is
further informed by relevant theoretical perspectives, particularly concepts related to perceived
usefulness, perceived ease of use, and teacher confidence, which help to explain how teachers engage

with technology in practice.
4.3.1 Section A: Demographic Profile of Participants

Before presenting the main findings, a demographic overview of the participants is provided to
contextualise the data. The study involved 20 Foundation Phase teachers drawn from public schools in
the Tshwane North District. Participants were selected from both city and township schools, which differ
significantly in terms of infrastructure, access to technology, and available support. This variation is
important, as it allows the study to capture how contextual differences influence the use of IWBs in

practice.

Participants also varied in their years of teaching experience, ranging from novice teachers with fewer
than three years of experience to highly experienced teachers with more than twenty years in the
profession. For analytical purposes, teaching experience was grouped into four categories: 0-3 years,
4-10 years, 11-20 years, and more than 20 years. This range of experience enriches the dataset, as it
reflects diverse perspectives shaped by different levels of professional exposure and engagement with

technology.

This demographic profile provides an important backdrop for interpreting the findings, as teachers’
experiences of using IWBs are influenced by both their professional background and the contexts in

which they teach.
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4.3.2 Section B: Frequency of IWB Use

Teachers were asked to indicate how often they use IWBs in their daily teaching. The responses were
analysed using descriptive statistics, with frequencies (n) indicating the number of teachers selecting

each option and percentages (%) representing the proportion of the sample.

The findings show that only 3 out of 20 teachers (15%) reported using IWBs daily, while 5 teachers
(25%) indicated that they use them two to three times per week. A further 3 teachers (15%) reported
using IWBs once a week. Notably, 7 teachers (35%) indicated that they rarely use IWBs, and 2 teachers

(10%) reported that they never use them.

These results indicate that regular use of IWBs is limited among participants. While some teachers
incorporate IWBs into their teaching practices, a substantial proportion use them infrequently or not at
all. This suggests that the presence of IWBs in schools does not necessarily translate into consistent
classroom use. The findings point to possible underlying factors, such as limited confidence, insufficient

training, or contextual challenges, which may influence teachers’ ability to use IWBs regularly.
4.3.3 Section C: Perceived Usefulness and Ease of Use

Teachers’ perceptions of IWBs were measured using a 4-point Likert scale, ranging from strongly
disagree to strongly agree. The data were analysed descriptively by examining the frequency of

responses across categories to identify general trends in perceptions.

The findings indicate that teachers generally perceive IWBs as useful for teaching and learning. For
example, 10 teachers strongly agreed and 4 agreed that IWBs make lessons more engaging, while 9
strongly agreed and 5 agreed that IWBs improve learner understanding. These responses suggest a

strong positive perception of the usefulness of IWBs in enhancing teaching and learning.

However, responses related to ease of use and confidence were more varied. Only 3 teachers strongly
agreed that IWBs are easy to use, while 6 agreed and 6 disagreed. Similarly, responses to confidence
in using IWBs were evenly distributed, indicating that many teachers do not feel fully confident in their

ability to use the technology effectively.

In addition, a large proportion of teachers (9 strongly agree and 5 agree) reported experiencing technical
issues. This highlights the role of contextual factors, such as equipment reliability and technical support,

in shaping teachers’ experiences.
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Overall, the findings reveal a contrast between teachers’ positive perceptions of the usefulness of IWBs
and their challenges related to ease of use and confidence. This suggests that while teachers recognise
the potential value of IWBs, their effective use is influenced by both individual capabilities and contextual

constraints.

4.4 Theme 1: Perceived Usefulness and Value of Interactive Whiteboards in Foundation Phase

Teaching

The analysis of the data reveals a strong and consistent perception among participants that Interactive
Whiteboards (IWBs) are valuable instructional tools in Foundation Phase teaching. Teachers generally
viewed IWBs as enhancing lesson delivery, improving learner engagement, and supporting
understanding through interactive and visual methods. These perceptions reflect teachers’ evaluation of

the usefulness of IWBs in their daily teaching practice.

In the Foundation Phase, where learning is closely linked to sensory engagement, play, and active
participation, teachers emphasised the importance of tools that make learning visible and interactive.
IWBs were frequently described as enabling learners to see, hear, and interact with content
simultaneously, thereby making learning more meaningful. This aligns with existing research suggesting
that interactive technologies support multimodal learning and enhance engagement among young
learners (Mihai, 2020).

Teachers consistently highlighted the role of IWBs in supporting visual and interactive learning. One

participant explained:

“The IWB helps weaker learners recognise letters because they see them, hear the sound, and

physically move them. They don’t get left behind.” (FP-05)

This response illustrates how IWBs support differentiated instruction by engaging multiple senses. The
combination of visual, auditory, and kinaesthetic elements allows learners to interact with content in
ways that suit their individual learning needs. The teacher’'s emphasis on “weaker learners” suggests
that IWBs may contribute to more inclusive teaching practices by providing additional support to learners

who struggle with traditional methods.

Similarly, another teacher described how IWBs support mathematical understanding:

‘My Grade 2s enjoy maths on the IWB. When | drag apples or shapes across the screen, they

immediately understand how to add or divide.” (FP-03)
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This example highlights the importance of visualisation and manipulation in developing conceptual
understanding. By allowing learners to interact with concrete representations, IWBs help bridge the gap
between abstract concepts and practical understanding. This suggests that IWBs can play a meaningful

role in supporting foundational numeracy skills.
Another participant emphasised the role of IWBs in maintaining learner attention:

“When | use the board, all learners are focused. Even those who are usually distracted want to come to
the front and participate.” (FP-07)

This response demonstrates the motivational value of IWBs. The interactive nature of the technology
appears to increase learner participation and sustain attention, particularly among learners who may
otherwise be disengaged. This supports the idea that IWBs can create more engaging and dynamic

classroom environments.

In addition to learner-related benefits, teachers also described how IWBs enhance their own teaching

practices. One participant noted:

“It gives me teaching confidence. When | use the board, | feel like | can show them the world in real
time, not just describe it.” (FP-01)

This response highlights the role of IWBs in enhancing teacher confidence and instructional capability.
The ability to access and present rich, real-time content allows teachers to expand their teaching
strategies and provide more meaningful learning experiences. This suggests that the perceived
usefulness of IWBs extends beyond learner outcomes to include benefits for teachers’ professional

practice.
Another teacher reflected on the flexibility provided by IWBs:

“I can quickly change my lesson if learners don’t understand. | just search for another example or video
and explain it differently.” (FP-09)

This statement points to the adaptability of IWBs in supporting responsive teaching. The ability to modify
lessons in real time enables teachers to address learners’ needs more effectively, which is particularly

important in diverse classrooms where learners may progress at different rates.

Overall, the findings indicate that teachers perceive IWBs as valuable tools that enhance both teaching
and learning. IWBs are seen as supporting engagement, improving understanding, promoting inclusion,

and strengthening teacher confidence. However, while these perceptions highlight the potential benefits
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of IWBs, it is important to recognise that these benefits are not always fully realised in practice. As will
be discussed in subsequent themes, factors such as training, confidence, and contextual constraints

influence the extent to which these perceived advantages translate into consistent and effective use.

4.4.1 Pedagogical Alignment with Early Childhood Learning Needs

Participants emphasised that IWBs align strongly with the pedagogical demands of the Foundation
Phase, where concrete visualisation, repetition, and multisensory exposure underpin learning. Teachers
described IWBs as capable of supporting letter formation, phonics blending, vocabulary development,
and early numeracy with images, sound, colour, and movement. These descriptions resonate with
Platinum Copier Solutions Team (2017), which reports that IWBs consolidate visual, auditory, and tactile

modalities into a unified learning experience.

Several teachers highlighted how IWBs facilitate inclusive, differentiated learning, especially for learners

with slower cognitive processing or shorter attention spans:

FP-09: “When | do phonics with the IWB, the children who normally look away pay attention. They wait

to press the button for the next sound.”

FP-07: “For counting, | use fruit pictures. Learners drag them into groups. They can see the numbers

forming. It is easier than using counters on the desk.”

FP-11: “My autistic learner responds better to colour-based matching on the board than to the

worksheets. It meets him where he is.”

These examples demonstrate that IWBs do more than simply decorate lessons—they facilitate
conceptual development, provide sensory scaffolding, and accommodate diverse learner profiles. The
multimodal nature of IWBs, as described by Aisyah (2021), supports kinaesthetic, auditory, and visual

pathways, thereby enhancing cognitive retention and improving the accessibility of abstract concepts.

The findings indicate that teachers generally perceive Interactive Whiteboards (IWBs) as useful tools for
teaching and learning. Participants described IWBs as helping to simplify complex content, motivate
learners through interactive activities, and support both individual and collaborative learning. These
perceptions are consistent with existing research, which suggests that IWBs can enhance learner
engagement and support understanding through multimodal forms of instruction (Chae & Kim, 2017,
Manny-lkan et al., 2011).
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In addition, teachers’ positive classroom experiences with IWBs appear to influence their confidence in
using the technology. When teachers are able to successfully implement IWB-based activities, they

develop a sense of competence, which encourages continued use. For example, one participant stated:
“I feel like | can show them the world.” (FP-01)

This response reflects how successful use of IWBs can strengthen teachers’ confidence and willingness
to integrate technology into their teaching. It suggests that confidence and experience are closely linked,

with positive experiences reinforcing teachers’ engagement with the technology.

From a TPACK-XK perspective, these findings indicate that teachers are able to integrate technological,
pedagogical, and content knowledge in ways that support meaningful learning. At the same time, their
use of IWBs is shaped by their understanding of the classroom context, including learners’ needs and
available resources. This highlights that the value of IWBs is not only determined by the technology

itself, but also by how teachers apply it within their specific teaching environments.

This finding aligns with existing literature, which indicates that IWBs support multimodal learning and
enhance learner engagement in early childhood classrooms (Mihai, 2020). Similarly, Kennewell et al.
(2008) argue that interactive technologies promote active participation and improve conceptual
understanding. However, some studies caution that these benefits are not automatic and depend on
how the technology is used (Higgins et al., 2012). This suggests that while participants in this study

perceive IWBs as beneficial, their effectiveness remains dependent on pedagogical application.

In relation to the broader field, these findings reinforce the view that technology integration in early
education is most effective when it supports interaction, visualisation, and learner participation. The data,
therefore, contributes to existing discussions by providing context-specific evidence from Foundation

Phase classrooms, where such approaches are particularly critical.

From a TPACK-XK perspective, the findings indicate that teachers can integrate technological,
pedagogical, and content knowledge to support meaningful learning. At the same time, their ability to do
so is shaped by their understanding of the classroom context, including learner needs and available

resources.

Based on the discussion above, it can be argued that IWBs are perceived not merely as technological
tools, but as pedagogical resources that enhance both learner engagement and teacher practice.
However, their effectiveness is contingent on how teachers integrate them within their specific teaching

contexts.
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4.5 Theme 2: Professional Development, Training, and Institutional Support

While the pedagogical potential of Interactive Whiteboards was widely acknowledged, the data revealed
that this potential is critically mediated by the quality of professional scaffolding and the robustness of
institutional support structures. This theme shifts the analytical focus from individual teacher perceptions
to the systemic and organisational factors that either enable or constrain effective technology integration.
It examines how training provision, leadership engagement, and technical support systems collectively
shape the environment in which pedagogical innovation either flourishes or falters. Research indicates
that factors such as institutional support, access to professional development, and school leadership
play a critical role in influencing teachers’ use of technology in classrooms (Ertmer & Ottenbreit-Leftwich,
2020; Tondeur et al., 2021). In addition, the availability of technical support and ongoing training has
been identified as a key determinant of successful technology integration (Hew & Brush, 2017). These
factors directly address the gap between technological access and meaningful pedagogical

transformation, particularly in contexts where resources and support are unevenly distributed.
4.5.1 Training Quality and Accessibility:

Participants consistently identified insufficient and inconsistent professional development as one of the
most significant barriers to the meaningful integration of Interactive Whiteboards (IWBs). Most teachers
recalled receiving brief, installation-based training that focused on switching on the device, connecting
the projector, and basic writing functions. However, this training lacked pedagogical depth, failed to
demonstrate effective lesson design, and did not provide opportunities for teachers to practice
independently under guided supervision. Several teachers described their initial induction as a “single
event” rather than a developmental process. As a result, teachers were left to “figure things out” through

trial and error, which contributed to frustration and negative early experiences.

Teachers in township schools reported more acute training gaps. In these sites, IWBs were described
as “decorative screens”, mounted in classrooms but rarely used because no one possessed the
technical or pedagogical competence to facilitate lessons. The contrast in training access between city
and township schools suggests an unequal digital literacy ecology, where the availability of resources is

not accompanied by sustained capacity-building.
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Interview excerpts illustrate this clearly:

FP-06: “They explained how to turn it on and off, but not how to teach with it. After that, we just guessed.

If something went wrong, we left it.”

FP-10: “We begged for another workshop, but they said the trainer was only contracted for installation.

So, teachers simply gave up.”

FP-02: “| know the board can do more, but nobody ever showed us. We use it like a normal screen for

videos because that is all we know.”

The above sentiments align with those of Barbour et al. (2020), who warn that IWBs are frequently
underutilized not because teachers reject technology, but because they lack continuous professional
development that connects the tool to real classroom pedagogy. When training is episodic, highly
technical, or supplier-driven, teachers become overwhelmed, revert to traditional chalkboard teaching,

or use IWBs only as glorified projection screens.

This theme highlights a critical systemic issue: the lack of instructional mentorship and iterative digital
coaching, which would enable teachers to contextualize IWB functionality for Foundation Phase
learners. Rather than a deficiency in teacher willingness, the challenge reflects a structural deficit in

developmental ecosystems.
4.5.2 School Leadership and Technical Support:

Participants repeatedly highlighted the role of leadership involvement in shaping sustained IWB
utilisation. Schools where principals and ICT coordinators were actively engaged showed greater
continuity in IWB use, even when individual teachers lacked confidence. In these settings, IWBs were:
maintained regularly, supported through accessible technical troubleshooting, and embedded into

expectations for lesson planning and curriculum delivery.

Teachers in these environments described a culture where technology was “normalised” rather than
optional, and leadership actively encouraged experimentation, sharing of digital lesson plans, and
collaborative problem solving. This aligns with Mihai (2020), who asserts that teacher readiness
improves significantly when school management invests in competence building and provides consistent

support for the adoption of technology.
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In contrast, several teachers noted that where leadership was passive or absent, IWBs became
liabilities. Instances of prolonged technical faults, calibration failures, pen malfunctions, or projector
outages discouraged use. The absence of technicians meant that even minor technical problems lasted
weeks or months, forcing teachers to abandon IWBs altogether. Township schools, again, reported

disproportionately higher rates of hardware failure and slower maintenance response.
Interview data reflect the consequences of leadership disengagement:

FP-04: “The projector has been broken for three months. We reported it, but there is no follow-up. How

can we plan lessons around something that doesn’t work?”

FP-08: “Our ICT person comes once a term. If the pen stops working, we wait until next term. In the

meantime, we go back to the chalkboard.”

FP-13: “When a lesson fails because the board freezes, | lose credibility in front of learners. | would

rather avoid the embarrassment.”

These statements align with those of Hennessy et al. (2005), who found that unresolved technical
problems erode teachers’ confidence, hinder instructional momentum, and foster negative associations
with technology. Teachers who experience repeated failure are more likely to disengage from digital

pedagogies to protect their professional identity and maintain lesson continuity.

The findings suggest that institutional and contextual factors play a critical role in shaping teachers’
ability to integrate Interactive Whiteboards (IWBs) effectively in classroom practice. In particular,
inadequate training and unreliable infrastructure limit teachers’ ability to use IWBs in meaningful ways,

even when they recognise their potential value.

From a TPACK-XK perspective, these challenges reflect gaps in both technological knowledge (TK) and
contextual knowledge (XK). Limited access to training restricts teachers’ development of the
technological and pedagogical knowledge required to integrate IWBs effectively into teaching. At the
same time, contextual constraints such as unreliable equipment, lack of technical support, and
insufficient institutional resources hinder the application of this knowledge in practice.
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These findings suggest that effective technology integration depends not only on teachers’
understanding of how to use IWBs, but also on the conditions within which they operate. When teachers
do not receive adequate support or are faced with recurring technical challenges, they are less likely to
integrate IWBs into their teaching, despite recognising their potential benefits. This highlights the
importance of aligning technological, pedagogical, and contextual factors to support meaningful use of
IWBs.

Furthermore, the absence of sustained institutional support limits opportunities for teachers to develop
and refine their practice over time. Without ongoing training, mentorship, and technical assistance,
teachers may struggle to build confidence in using IWBs, which in turn affects their willingness to
experiment with new teaching approaches. As a result, teachers may revert to familiar, traditional
methods, not because they reject the value of IWBs, but because the conditions necessary for effective

integration are not in place.

Overall, the findings emphasise that successful integration of IWBs requires a balanced interaction
between teachers’ knowledge and the context in which teaching occurs. The TPACK-XK framework
therefore provides a useful lens for understanding how gaps in training, support, and infrastructure can

constrain the practical use of technology in classroom settings.

4.6 Theme 3: Frequency and Patterns of Interactive Whiteboard Use:

The data revealed clear and differentiated patterns of Interactive Whiteboard (IWB) use among
Foundation Phase teachers. These patterns reflect varying degrees of familiarity, institutional support,
and confidence. Although most teachers acknowledged the pedagogical value of IWBs, their frequency

and depth of use were influenced by both technical conditions and individual teacher dispositions.

4.6.1 Sporadic Use:

A notable proportion of teachers reported sporadic IWB use. These teachers often cited technical
unreliability, lengthy boot times, projector bulb failures, low internet bandwidth, or misalignment between
IWB performance and lesson pacing. Some teachers suggested that, in the event of a lesson being
interrupted due to technical issues, they would revert to conventional chalkboard teaching to maintain

instructional continuity.
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FP-08: “When the IWB freezes during a numeracy lesson, | lose the learners’ attention. It is safer to just
teach with the chalkboard and avoid frustration.”

FP-12: “The buttons work today and not tomorrow. | don’t have the time to troubleshoot when | am alone
in class with 38 learners.”

FP-03: “If the projector is too dim or slow to start up, | abandon it. The delay wastes ten minutes, and
the children become restless.”

From a TPACK-XK perspective, the sporadic use of Interactive Whiteboards (IWBs) observed in this
study can be understood as a breakdown in the interaction between technological knowledge (TK) and
contextual knowledge (XK). While teachers may possess basic technological and pedagogical
knowledge, their ability to apply this knowledge is constrained by contextual factors such as unreliable

equipment, limited technical support, and time pressures within the classroom environment.

The experiences described by participants indicate that the issue is not a lack of willingness to use IWBs,
but rather the difficulty of integrating the technology into real-time teaching under unstable conditions.
For example, delays caused by slow start-up times or equipment failure disrupt lesson flow, making it
difficult for teachers to maintain learner engagement. Within the TPACK-XK framework, this reflects a
misalignment between teachers’ knowledge and the context in which that knowledge must be applied.
Furthermore, the decision to revert to traditional teaching methods can be interpreted as a pragmatic
response to contextual constraints. Teachers prioritise instructional continuity and classroom
management over technological integration when the conditions are not supportive. This suggests that
effective technology integration requires not only the development of teachers’ technological and
pedagogical knowledge, but also a supportive and reliable context that enables the practical application
of this knowledge.

Overall, the findings highlight that sporadic use of IWBs is not necessarily an indication of resistance to
technology, but rather a reflection of contextual limitations that undermine the integration of

technological, pedagogical, and content knowledge in practice.
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4.6.2 Supplementary Use:

A second group of teachers used IWBs as supplementary tools, primarily for visual presentations,
playing educational videos, displaying PowerPoint slides, or projecting worksheets. These teachers
often possessed basic operational skills but lacked the confidence or training to apply IWBs
interactively—e.g., to design digital learning tasks, annotate content, or allow learners to manipulate
objects on the board. Instead, IWBs functioned as digital projectors rather than interactive pedagogical

artefacts.

FP-01: “I mostly use it to show pictures of animals or play a song for Life Skills. It is not part of my core
teaching—it is something extra.”

FP-15: “If | can find a YouTube video that explains something nicely, | show it. But after that, we work
on the learner books.”

FP-10: “I don’t know how to use the tools beyond writing with the pen. So, | treat it like a big screen.”

Ertmer (2005) argues that in the absence of adequate pedagogical training, teachers tend to use
technology in limited and traditional ways, often reducing tools such as IWBs to basic presentation
devices. Similarly, Murphy and Greenwood (2018) emphasise that without appropriate instructional
strategies, the interactive capabilities of IWBs remain underutilised. They note that teachers often
struggle to incorporate elements such as learner movement, tactiie engagement, and real-time
interaction, resulting in the technology being used in a largely passive manner.

These perspectives are evident in the findings of the current study, where several participants reported
using IWBs primarily for displaying content rather than facilitating interactive learning. This suggests
that, despite access to technology, the absence of pedagogical training limits teachers’ ability to fully
exploit the interactive potential of IWBs.

It can therefore be argued that the challenge is not merely technological but pedagogical in nature. The
findings of this study support the view that effective use of IWBs depends on teachers’ ability to integrate
technology with appropriate teaching strategies, rather than simply having access to the device. In this
regard, the data reinforces the argument that without targeted professional development, IWBs are likely

to remain underutilised in classroom practice.
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4.6.3 Consistent and Pedagogically Embedded Use:

A smaller but significant group of teachers demonstrated high-frequency, high-depth use of IWBs. These
teachers integrated the boards daily into lesson routines, lesson design, assessment, and collaborative
learning. Their lessons featured interactive mathematics manipulatives, phonics blending exercises,

reading annotations, digital story construction, and real-time learner participation.

FP-05: “Every morning, we start with phonics on the board. They drag sounds into words. It has become
our classroom rhythm.”
FP-14: “I write a problem on the board and call learners to solve it. They enjoy being part of the lesson,

not just watching.”

FP-02: “I prepare lessons in advance and save them. The children remember what we did last week

because we can pull it up again.”

Teachers in this group demonstrated higher technological self-efficacy, stronger resilience when
encountering technical issues, and confidence to experiment. Their practice aligns with Manny-lkan et
al. (2011), who found that IWBs facilitate interactive and collaborative learning when teachers take
ownership of their pedagogical design. Likewise, Hendawi & Almamari (2020) note that consistent IWB

integration develops learner agency and deeper comprehension through digital participation.

4.6.4 Interpretation of Theme 3:

The frequency and depth of IWB use correlate strongly with the interaction of self-efficacy, environmental

reliability, and organisational support:

e Self-efficacy: Teachers who believed in their capacity to use IWBs confidently adopted high-
frequency, high-engagement practices.
e Technical reliability: Teachers working with stable electricity, responsive troubleshooting, and
well-maintained hardware used IWBs more consistently.
e Institutional support: Schools with technological mentorship, ICT champions, or ongoing
workshops showed stronger usage cultures.
In essence, frequency of use is not merely a question of teacher preference; it is a symptom of structural

investment and a reflection of the school’s digital ecosystem.
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4.7 Theme 4: Strategies for Effective Integration

Although institutional barriers were prominent, teachers demonstrated adaptive agency, generating
context-sensitive strategies to integrate IWBs into the Foundation Phase classroom. These strategies

represent emergent practices developed “from the ground up,” often independent of formal training.

4.7.1 Peer-Support Model:
Teachers reported forming informal micro-learning communities, where more technologically confident
colleagues shared skills with others. These peer networks facilitated day-to-day problem-solving,

collaborative brainstorming, and the creation of collective knowledge.

FP-11: “We teach each other. If | discover a new tool, | call other Foundation Phase teachers to show
them.”

FP-07: “When the board gives trouble, | don’t log a ticket. | first ask a colleague. We solve it faster than
waiting.”

FP-03: “Our staff WhatsApp group is where we help each other with links, worksheets, and tools.”
Such practices align with African communitarian pedagogies, where knowledge is relational and co-
constructed. In these environments, the IWB becomes a community resource, not an isolated individual

asset.

4.7.2 Lesson-Planning Integration:

Teachers emphasised that IWB use must be designed into the lesson, not attached as an optional add-
on. Lessons planned with the board in mind resulted in a smoother instructional flow, fewer disruptions,

and greater learner engagement.

FP-05: “When | plan the lesson around the board activities, pictures, writing it becomes natural. The
board works as part of the lesson.”

FP-14: “If | only decide in class to use it, | get confused, and it wastes time. Preparation is everything.”
FP-10: “What changed for me was planning five minutes of IWB at the beginning. That structure helps

manage attention.”
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From a TPACK-XK perspective, the emphasis on lesson planning highlights the integration of
pedagogical knowledge (PK), technological knowledge (TK), and contextual knowledge (XK) in practice.
Teachers who plan their lessons around the Interactive Whiteboard (IWB) demonstrate an ability to align
technology with instructional goals, ensuring that the tool supports rather than disrupts the learning
process. This reflects the effective blending of PK and TK, where teachers intentionally design activities

that make use of the interactive features of the board.

At the same time, the need for structured planning also reflects the role of contextual knowledge (XK).
Teachers must consider factors such as lesson time, learner behaviour, class size, and available
resources when deciding how and when to integrate IWBs. The findings suggest that when these

contextual elements are not taken into account, the use of IWBs becomes inefficient and disruptive.

The data therefore indicate that effective IWB integration is not simply dependent on access to
technology, but on the teacher’s ability to coordinate pedagogical strategies, technological tools, and
contextual realities. In this way, planning serves as the mechanism through which TPACK-XK is

operationalised in the classroom.

4.7.3 Differentiated Instruction:

Teachers reported using Interactive Whiteboards (IWBs) to accommodate diverse learning needs within
the same classroom. The findings indicate that IWBs enable teachers to differentiate instruction by
providing multiple entry points for learning through visual, auditory, and kinaesthetic modes. This is
particularly important in the Foundation Phase, where learners develop at different rates and require

varied forms of support.

For example, one participant explained:

“My faster learners do the digital matching while I help those who struggle with writing.” (FP-12)

This response illustrates how IWBs support simultaneous engagement at different ability levels. The

teacher is able to allocate tasks that keep advanced learners engaged while providing targeted support

to those who require additional assistance. This suggests that IWBs can facilitate flexible grouping and
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differentiated instruction within a single lesson, allowing teachers to manage diverse learner needs more

effectively.

Similarly, another participant noted:

“The IWB allows three or four learners to work at once. They cooperate and correct each other.” (FP-
02)

This highlights the collaborative potential of IWBs. The technology not only supports individual learning
but also encourages peer interaction and shared problem-solving. The reference to learners “correcting
each other” suggests that IWBs can promote active participation and peer-assisted learning, which are

important in developing both cognitive and social skills in early childhood education.

A further example demonstrates how IWBs support multimodal learning:

“In Life Skills, | group pictures. Learners move them according to colour or category. It supports both

visual and tactile learners.” (FP-09)

This response reflects the use of IWBs to engage learners through movement and interaction. By
allowing learners to physically manipulate content, teachers create opportunities for kinaesthetic
learning, which is essential in the Foundation Phase. This approach helps make abstract concepts more

concrete and accessible.

These findings suggest that IWBs play an important role in supporting inclusive and differentiated
teaching practices. By enabling teachers to present content in multiple ways and engage learners at
different levels, IWBs help ensure broader participation in classroom activities. It can therefore be argued
that IWBs contribute to more equitable learning opportunities, particularly for learners who may struggle

in traditional, teacher-centred environments.

From a TPACK-XK perspective, the use of IWBs for differentiated instruction reflects the integration of
technological knowledge (TK), pedagogical knowledge (PK), and contextual knowledge (XK). Teachers
draw on their technological knowledge to use the interactive features of the IWB, while their pedagogical
knowledge enables them to design activities that cater to different learning levels and styles.
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At the same time, contextual knowledge (XK) plays a critical role in shaping how differentiation is
implemented. Teachers must consider factors such as class size, learner diversity, and curriculum
demands when using IWBs to support varied learning needs. The ability to manage multiple learners
simultaneously, as reflected in the data, demonstrates how teachers adapt technology use to fit the

realities of their classrooms.

The findings, therefore, indicate that effective differentiation using IWBs is not solely dependent on the
availability of the technology, but on the teacher’s ability to integrate technological, pedagogical, and
contextual knowledge coherently and responsively. This highlights the value of the TPACK-XK

framework in explaining how teachers operationalise technology to support inclusive teaching practices.

4.7 .4 Leadership-Driven Professional Development:

Teachers have mentioned that having strong leadership in schools and ongoing professional
development opportunities are important for successfully using Interactive Whiteboards (IWBs). The
results show that when schools offer organized programs for training, working together, and technical
help, teachers feel more confident about using IWBs well. When leaders support these efforts, it
encourages teachers to try out new digital teaching methods and helps make sure technology is used

regularly in their lessons.
For instance, one participant explained that:
“Our deputy runs IWB clinics once a month. We practice together. That helped us move beyond just

showing videos.” (FP-15)

This feedback highlights that regular training sessions give teachers chances to sharpen their
technology skills and discover more engaging ways to use interactive whiteboards. The focus on
practicing together suggests that team-based professional development builds teachers' confidence and

encourages them to share effective teaching methods.

Similarly, another participant noted that:

“The principal expects us to present one lesson per term using the IWB. It pushes us, but in a good
way.” (FP-06)

This point drives home how important it is for leaders to set clear expectations if they want teachers to
bring technology into their classrooms. Asking teachers to create lessons using an interactive
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whiteboard, for example, helps hold them accountable and makes sure they are using digital tools as
part of how they teach.

The following comment confirms the value of technical support in schools:
“We have a technician on site. When something breaks, it gets fixed the same day. That makes all the
difference.” (FP-01)

This response suggests that getting technical help right away cuts down on interruptions and helps
technology get set up smoothly. Having dependable technical support also makes teachers more at

ease and familiar using IWBs since they know any issues can be fixed quickly.

These findings indicate that professional development guided by school leaders plays a big role in
making interactive whiteboard (IWB) use effective. When school management fosters a supportive
atmosphere through training, encouragement, and technical help, teachers are more likely to embrace
new teaching methods and use technology meaningfully in their classes. This aligns well with what
Mokoena (2019), argues that taking on new technology becomes stronger when the school's culture and

continuous professional development work together.

From a TPACK-XK point of view, leadership-led professional development helps teachers integrate their
skills with technology (TK), their understanding of teaching methods (PK), and their knowledge of the
specific situation they are in (XK). These training opportunities let teachers build their technological
know-how by learning how to use interactive whiteboard features effectively. At the same time,
professional development helps them sharpen their teaching techniques (PK) by exploring new ways to

use technology to make their lessons better and get students more involved.

Contextual knowledge (XK) is also at play, because school leadership sets the stage for how technology
gets used. Factors like having enough technical support, what the management expects, and chances
for teachers to work together all affect how comfortable educators feel bringing interactive whiteboards
(IWBs) into their lessons. When the school's overall culture is supportive, it then encourages teachers

to keep learning and trying out new digital tools.

The results show that making Interactive Whiteboards (IWBs) work well is not just about having the
technology available. It is also about leadership that encourages continuous professional development,
teamwork, and technical help. In this way, school leaders or managers play a crucial part in helping
teachers effectively use TPACK-XK in their classrooms
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4.8 Theoretical Interpretation of Findings:

Having presented the empirical data and thematic analysis, this section advances the interpretive
framework by synthesizing the findings through the study's key theoretical lenses. It moves beyond
description to a critical examination of how and why the observed patterns of IWB adoption and
resistance emerged, providing a conceptual explanation grounded in established models of human
behaviour and cognition. This theoretical interrogation is essential for transitioning from localized
observations to broader, transferable insights about technology integration in complex educational

ecosystems.

4.8.1 Technology Acceptance Model (TAM)

The results show that whether teachers use Interactive Whiteboards (IWBs), it boils down to how useful
and easy they think this technology is to use it. Drawing from the Technology Acceptance Model (TAM),
teachers are more inclined to adopt new technology when they see it genuinely enhances their teaching
and learners' understanding (Perceived Usefulness). In addition, they are more likely to embrace it if
they feel comfortable and capable using it (Perceived Ease of Use). The teachers in the study noted that
IWBSs really do make lessons more dynamic, flexible, keep learners more involved, and help enhance

understanding through engaging, visual activities.
One participant had this to say:
“The IWB has a combination of sound and pictures which help the children to remain focused”. (FP-

03)

This implies that teachers see Interactive Whiteboards (IWBs) as helpful for encouraging active learning.
But, technical issues like slow internet or equipment troubles can sometimes make teachers less

enthusiastic about using the technology.

Sometimes, it can take a while for the board to turn on, or the internet might be slow, which can delay
the lesson. (FP-07)

Positive teaching experiences tend to boost teachers' motivation to keep using IWBs.

“When a lesson goes smoothly using the board, | feel inspired to use it again." (FP-11)

The insights from the responses show that teachers' willingness to embrace technology is shaped not

just by their personal views, but also by the quality of technical support and training they get in their
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schools. When educators receive sufficient assistance, they are far more likely to use interactive
whiteboards in ways that genuinely enhance teaching and learning.

4.8.2 Self-Efficacy Theory (Bandura):

The second interpretive lens, Bandura’s Self-Efficacy Theory, provides further insight into why some
teachers persist in IWB use while others withdraw, even when both groups recognise its pedagogical
value. Self-efficacy refers to the belief in one’s capability to perform actions required to achieve desired
outcomes. In digital pedagogy, this belief is shaped by four key sources: mastery experience, vicarious

experience, social persuasion, and physiological/emotional responses.

For teachers who consistently integrated IWBs, mastery experiences played a pivotal role. Each
successful IWB lesson, whether a phonics drag-and-drop activity or a collaborative counting game,
strengthened their belief in their ability to facilitate digital learning. Over time, these successes
accumulated, increasing confidence and fostering innovation. These teachers became comfortable
experimenting with new tools, saving lessons, annotating digital worksheets, and allowing learners to

interact directly with the board.

Teachers who cited repeated failures experienced the opposite trajectory. When a screen froze, a pen
malfunctioned, or a lesson collapsed mid-execution, the experience registered as a psychological
setback, reinforcing the belief that technology was risky, unreliable, or professionally destabilising. The
result was a cycle of withdrawal: teachers reverted to chalkboards and workbooks—not because they
doubted the educational potential of IWBs, but because they no longer trusted themselves to manage
digital uncertainty. This pattern is supported by Ertmer and Ottenbreit-Leftwich (2020), who argue that
negative experiences with technology can reduce teachers’ confidence and willingness to integrate
digital tools into their practice. Similarly, Kearney et al. (2018) note that technical disruptions and
unreliable infrastructure often discourage sustained use of IWBs, leading teachers to rely on more
familiar methods. In addition, Hew and Brush (2017) identify technical challenges and lack of support as
key barriers that contribute to teachers’ avoidance of technology, particularly in contexts where

consistent functionality cannot be guaranteed.

Vicarious experience also emerged as important. Teachers who observed colleagues using IWBs
confidently demonstrating new tools, showcasing saved activities, or modelling instructional strategies

expressed increased willingness to try. Conversely, teachers in isolated or unsupportive
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schools described having limited exposure to successful examples, leaving them to rely on guesswork
or passively observing failures. Social persuasion took the form of peer mentorship and leadership-
driven encouragement. Teachers in schools with digital champions or ICT coordinators reported feeling
“supported” and “guided,” which reinforced self-belief. Others spoke of principals who normalised
technology use by including it in departmental expectations, lesson planning, or internal workshops. This

affirmation promoted risk-taking and sustained use.

Finally, emotional responses—such as anxiety, embarrassment, or fear of losing control—played a
powerful inhibitory role. Teachers often described technology failures in terms of public vulnerability,
especially in classes of young children who become restless quickly. In such high-pressure
environments, the cost of failure outweighed the potential benefits. Thus, both personal and collective
self-efficacy shape digital adoption. Individual teachers bring their own histories of success or failure,
but those histories are continually influenced by the broader professional community in which they
operate. IWBs, therefore, are not rejected because teachers are resistant to technology; they are
resisted because teachers protect pedagogical authority, learner experience, and classroom order in

contexts where digital tools threaten those priorities.

4.9 Synthesis of Key Findings:

This section presents an integrated interpretation of the qualitative and quantitative findings, as required
by the convergent parallel mixed-methods design. The overall findings of this study reveal a dynamic
interplay between teachers’ attitudes toward Interactive Whiteboards (IWBs), the conditions under which
they operate, and the structural supports available to them. A convergence of quantitative and qualitative
evidence suggests that IWBs are pedagogically powerful tools only when embedded within an enabling

ecosystem.

Firstly, teachers consistently used IWBs when they could rely on stable hardware, predictable
connectivity, and immediate troubleshooting. Under those conditions, IWBs were not merely instructional
supplements but became central to lesson delivery, particularly in phonics, numeracy, and Life Skills.
Teachers reported that learners displayed heightened excitement, improved concentration, and greater
willingness to participate when lessons incorporated multimodal and tactile interaction. These outcomes
demonstrate a strong alignment with the empirical literature, which positions IWBs as catalysts for

learner engagement, collaboration, and cognitive anchoring in early childhood spaces.

Secondly, teachers themselves experienced enjoyment when lessons were successful, and this

emotional reinforcement emerged as a key driver of continued use. Positive classroom outcomes
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created mastery experiences that strengthened teacher confidence, stimulating experimentation and
innovation in lesson planning. Conversely, insufficient or poorly designed training programmes created
surface-level adoption, where IWBs were used only to display static presentations, educational videos,
or worksheet images. When training lacked depth, teachers resorted to minimal integration because

they had no framework for using IWBs as interactive pedagogical instruments.

Thirdly, technical breakdowns consistently undermined teacher confidence. Projector malfunctions, pen
calibration failures, software freezes, or prolonged downtime resulted in disrupted lesson flow and a loss
of learner attention. Teachers described these interruptions as professionally damaging, creating social
embarrassment and eroding classroom authority. As a result, technology was perceived not as an
enabler, but as a risk—one that threatened instructional momentum and learner discipline. Many

teachers subsequently avoided IWBs, prioritising predictability and control over innovation.

Ultimately, the study highlighted the significance of peer-led and leadership-driven professional
ecosystems in supporting effective IWB integration. Schools that cultivated informal peer mentorship
structures, shared digital resources, or hosted regular IWB workshops demonstrated markedly higher
levels of technology use. Teachers in these environments described themselves as part of collaborative
learning communities, supported by colleagues and encouraged by management to explore new digital
tools. This finding is consistent with Tondeur et al. (2021), who emphasise that school leadership and
collaborative cultures are critical in fostering sustained technology integration. Similarly, Ertmer and
Ottenbreit-Leftwich (2020) argue that ongoing professional support and peer collaboration play a key

role in building teachers’ confidence and competence in using technology.

Leadership involvement, particularly through training allocation, availability of technical support, and
clear expectations regarding technology use, was repeatedly cited as a decisive factor in sustained
adoption. In this regard, Hew and Brush (2017) identify institutional support, including leadership
commitment and access to resources, as a central enabler of effective technology integration. In schools
where such support structures were present, IWBs were not used sporadically but were embedded
within everyday teaching practices. This suggests that when technology use is supported at both peer
and leadership levels, it becomes institutionalised rather than incidental, resulting in a form of collective

digital competence among teachers.

Taken together, these findings reveal a fundamental paradox: teacher enthusiasm is present, but
systemic scaffolding is not. Interactive Whiteboards are not transformative by virtue of their presence;
they become transformative only within supportive ecosystems that pair technology with pedagogy,
mentorship, and capacity-building. As such, technology does not transform pedagogy—pedagogy

transforms technology, provided the environment enables its development.
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4.10 Conclusion:

This chapter presented a comprehensive interpretation of Foundation Phase teachers’ experiences with
Interactive Whiteboards within the Tshwane North District. Through thematic analysis, the chapter
examined teachers’ perceptions of the usefulness of IWBs, the quality and accessibility of training, the
patterns and frequency of use, and the adaptive strategies that practitioners develop to navigate
constraints. The chapter demonstrated that teachers overwhelmingly recognise the value of IWBs, but
their ability to utilise them effectively is shaped by the interaction of technical reliability, organisational

culture, and personal confidence.

The findings of this chapter indicate that recognising the value of Interactive Whiteboards (IWBs) is not
sufficient to ensure their effective use in classroom practice. From a TPACK-XK perspective, teachers’
ability to integrate IWBs depends on the interaction between technological knowledge (TK), pedagogical
knowledge (PK), and contextual knowledge (XK). While many teachers demonstrate an understanding
of the pedagogical value of IWBs, their use is often limited when they lack the technological skills

required to operate the tools effectively or when contextual conditions do not support their use.

The findings further show that successful integration occurs when teachers are able to align the use of
IWBs with lesson objectives and classroom realities. When IWBs are perceived as manageable and
compatible with lesson flow, teachers are more likely to incorporate them into their teaching. However,
when teachers experience technical challenges, a lack of support, or time constraints, the integration of

IWBs becomes difficult, even when their potential benefits are acknowledged.

In addition, the findings suggest that teachers’ continued use of IWBs is influenced by their experiences
within their teaching contexts. Teachers who are able to use IWBs successfully over time are more likely
to refine their practice and integrate the technology more meaningfully. In contrast, repeated negative
experiences, such as technical failures or disrupted lessons, limit teachers’ ability to develop and apply
their technological and pedagogical knowledge. This often results in reduced use of IWBs and a return

to more familiar teaching methods.

Overall, the findings highlight that effective IWB integration is not determined by perceived value alone,
but by the extent to which teachers are able to integrate technological, pedagogical, and contextual
knowledge in a coherent and supported manner. This reinforces the importance of the TPACK-XK
framework in understanding how both knowledge and context shape the use of technology in classroom

practice.
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Ultimately, IWB adoption is not a question of teacher willingness, but rather a reflection of structural
support, technological stability, and developmental investment. The board itself does not create
pedagogical innovation; instead, innovation emerges through continuous professional development,

peer collaboration, and leadership that legitimises digital experimentation.

Chapter 5 will extend this interpretation by situating the findings within the existing literature, national
education policy frameworks, and practical recommendations. It will examine how schools, district
structures, and teacher education programmes can cultivate technologically resilient ecosystems that
move beyond sporadic or superficial use toward pedagogically meaningful integration of Interactive

Whiteboards in the Foundation Phase.

Chapter 5: Discussion, Implications, And Recommendations
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5.1 Introduction:

Chapter 4 presented a detailed analysis of the empirical findings, drawing on both questionnaire data
and interview narratives to map how Foundation Phase teachers experience, interpret, and engage with
Interactive Whiteboards (IWBs) in their daily practice. It highlighted teachers’ perceptions of the
pedagogical value of IWBs, the nature and quality of professional development available to them, the
frequency and depth of IWB use across different classroom contexts, and the adaptive strategies
teachers employ to navigate systemic challenges. The chapter draws on the TPACK-XK framework to
explain why some teachers integrate Interactive Whiteboards (IWBs) consistently, while others restrict
their use or abandon the tool altogether. Differences in teachers’ ability to combine technological,
pedagogical, and content knowledge, as well as the contextual conditions in which they work, help to

explain variations in practice.

This chapter synthesises and interprets the findings presented in Chapter 4 in relation to existing
scholarship, the TPACK-XK framework, and the broader South African educational context. The chapter
moves beyond description to critically examine how and why Foundation Phase teachers adopt—or
resist—the use of IWBs in their daily practice. It explores how teachers’ knowledge, classroom
experiences, and contextual realities influence the integration of technology, and how school

environments either support or constrain pedagogical innovation.

Drawing on the TPACK-XK framework, this chapter positions IWB integration as a process shaped by
the interaction between teachers’ knowledge domains and the contexts in which they teach, rather than
as an individual or isolated decision. The chapter concludes with recommendations for teacher
education institutions, school leadership, district officials, and policymakers to support more effective

and contextually responsive integration of IWBs in Foundation Phase classrooms.
5.2 Summary of Key Findings:

The analysis presented in Chapter 4 yielded a coherent and multi-layered understanding of the factors
influencing Interactive Whiteboard (IWB) integration in the Tshwane North District. The findings coalesce
around four principal trends that illuminate the complex interplay between teacher agency, pedagogical
recognition, and systemic constraints. These trends move from an analysis of internal beliefs to the
external structures that ultimately determine whether those beliefs translate into sustained classroom

practice. The four major trends are outlined below:

5.2.1 Teachers value IWBs and understand their pedagogical potential
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The findings indicate that Foundation Phase teachers generally recognise the pedagogical value of
Interactive Whiteboards (IWBs). Teachers described IWBs as tools that enhance learner engagement,
support multisensory instruction, and improve conceptual understanding, particularly through visual and
interactive activities. Positive learner responses, such as increased participation and improved attention,
reinforce teachers’ perceptions of the usefulness of IWBs. From a TPACK-XK perspective, this suggests
that teachers possess an awareness of how technology can support pedagogical goals (PK) and content
delivery (CK). However, this recognition of value does not automatically translate into consistent or

effective use, as other factors influence implementation.
5.2.2 Training and institutional support are insufficient or fragmented

Despite recognising the value of IWBs, teachers reported that training and institutional support are
limited and often fragmented. Many participants described receiving once-off technical training focused
on basic operation, with little emphasis on pedagogical integration. The absence of continuous
professional development, mentoring, and technical support limits teachers’ ability to develop their
technological knowledge (TK) and integrate it meaningfully into teaching. In some schools, IWBs were
described as “decorative screens,” reflecting underutilisation due to a lack of skilled users. From a
TPACK-XK perspective, this highlights a gap in the development of TK and PK, as well as insufficient

contextual support (XK) to sustain effective use.
5.2.3 Patterns of use are uneven and heavily context-dependent

The findings further show that the use of IWBs is inconsistent and shaped by contextual conditions.
Teachers reported sporadic or superficial use of IWBs in situations where equipment was unreliable,
maintenance was delayed, or time for lesson preparation was limited. In contrast, a small number of
teachers were able to integrate IWBs consistently and creatively into their teaching routines. This
variation suggests that technology integration is not uniform across schools but is influenced by
differences in infrastructure, support, and classroom conditions. Within the TPACK-XK framework, this
reflects the critical role of contextual knowledge (XK), as teachers must adapt their use of IWBs to the

realities of their teaching environments.
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5.2.4 Teachers develop adaptive strategies in the absence of systemic support

In response to limited institutional support, teachers developed a range of adaptive strategies to sustain
the use of IWBs. These included peer mentoring, collaborative sharing of resources, structured lesson
planning, and informal troubleshooting networks. Teachers who worked within supportive peer
environments were more likely to continue using IWBs despite challenges. These strategies reflect
teachers’ ability to navigate constraints and apply their knowledge creatively within their contexts. From
a TPACK-XK perspective, this demonstrates how teachers draw on their technological, pedagogical,

and contextual knowledge to adapt their practices, even in the absence of formal support structures.

Taken together, these findings reveal an important paradox: while teachers demonstrate a strong
appreciation of the pedagogical value of IWBs, the structural conditions required for sustained and
effective integration are often lacking. This suggests that successful technology integration depends not
only on teachers’ knowledge and perceptions but also on the extent to which their working environments
support the application of that knowledge. The TPACK-XK framework, therefore, provides a useful lens
for understanding how both knowledge and context interact to shape the use of IWBs in Foundation

Phase classrooms.
5.3 Discussion of Findings in Relation to Literature:

Having established the empirical contours of the study's findings, this section critically positions them
within the broader scholarly conversation on technology integration in education. By systematically
comparing and contrasting the emergent themes with established literature, the discussion moves
beyond the specific context of the Tshwane North District to examine the alignment, nuance, and unique
contributions of this research to existing theoretical and empirical knowledge. This interpretive synthesis
highlights where the findings confirm prevailing academic discourse, where they expose localised
complexities, and where they may suggest a need to refine current models of technology adoption for

early childhood contexts.
5.3.1 Perceived Value of IWBs in Foundation Phase Classrooms:

The results support global research that demonstrates IWBs have a positive influence on learner
engagement, particularly at early developmental stages. Kennewell et al. (2008) and Mihai (2020) argue
that IWBs stimulate attention, deepen comprehension, and enable children to interact physically with
digital content.
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Teachers in this study echoed these views, describing IWBs as tools capable of “bringing lessons to
life,” especially for phonics and numeracy. This aligns with Aisyah (2021), who found that multisensory

digital environments enhance decoding skills and early literacy.

What is particularly notable in this study is how teachers equate engagement with dignity and inclusion.
Several described how quieter or weaker learners participate more actively when using the IWB. This
finding supports the claims by Manny-lkan et al. (2011) that digital tools democratize the classroom
space. Learner participation is not only instructional—it is also socio-emotional, fostering a sense of
belonging and identity development. However, teachers were clear that the benefits were conditional,
not inherent. IWBs enhance learning only when functioning reliably. This contradicts the belief that
technology is “transformative” by default. As many ICT scholars argue, digital tools are not solutions in
themselves—they are mediating instruments shaped by context and teacher agency (Ertmer, 2005;

Cuban, 2001). Here, the board acted as a pedagogical amplifier, not a replacement for teacher expertise.
5.3.2 Training as a Determinant of Pedagogical Depth:

Across both city and township contexts, teachers pointed to training deficiencies as the most significant
obstacle to meaningful integration. Their descriptions reflect a training model that is technician-driven,
supplier-driven, or event-driven, rather than pedagogically oriented. Once-off demonstrations focused

on hardware activation rather than instructional scaffolding.

Barbour et al. (2020) warn that when teachers lack developmental training, technology remains
peripheral. This was clearly visible in this study. Teachers who lacked real pedagogical coaching
restricted IWBs to passive functions—displaying videos or projecting worksheets. Their “use” was

superficial because their understanding was shallow.

Conversely, teachers who had informal or sustained exposure to IWB practice (peer workshops, trial-
and-error, continuous usage) developed deeper integration. This matches Mishra & Koehler’'s (2006)
argument that meaningful digital adoption requires TPACK—the intersection of Technological,
Pedagogical, and Content Knowledge. Without training at this intersection, the technology becomes a
digital chalkboard.
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5.3.3 Infrastructure and the Politics of Access:

A striking finding is the role of material conditions. Teachers from township schools consistently
described broken projectors, damaged pens, poor calibration, or weeks-long maintenance delays. Their
experience reflects the historical inequalities that are now reproduced in digital form. Access to IWBs

does not necessarily equate to access to working IWBs.

The literature on ICT adoption in developing contexts (Hennessy et al., 2005) warns that technical failure
is not neutral—it accumulates emotional and pedagogical consequences. Every breakdown introduces
embarrassment, wasted time, and learner disruption. Teachers retreat to conservative methods not

because they lack vision, but because they protect classroom authority and instructional continuity.

This mirrors Cuban’s (2001) argument: teachers are pragmatists, not technophobes. They adopt digital

tools when they can trust them to work. When tools undermine their authority, they are abandoned.
5.3.4 Professional Culture: Leadership and Peer Ecology:

One of the most important insights from this study is that teachers thrive when they work in collaboration.
Informal peer networks—such as WhatsApp groups, shared lesson files, and classroom
demonstrations—allowed teachers to bypass systemic failures. These decentralised support structures

show that teachers are not resistant; they are resourceful.

This aligns with research on professional learning communities (PLCs), which emphasise collective
learning as a key driver of classroom innovation (Hargreaves & Fullan, 2012). Leadership also emerged
as decisive. Schools with active ICT champions, competent technicians, or digital expectations displayed
stronger integration. This aligns with Mokoena (2019), who demonstrates that digital uptake is not

correlated with individual teacher skill, but rather with institutional culture.
5.4 Theoretical Implications:

This study’s findings extend beyond their immediate empirical context to offer meaningful contributions
to the theoretical understanding of technology integration in education. The data necessitate a critical
engagement with how the TPACK-XK framework operates within complex and often resource-

constrained educational environments.
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The findings highlight that technology integration cannot be fully understood by focusing solely on
teachers’ knowledge or skills in isolation. Instead, they demonstrate the importance of examining the
dynamic interaction between technological, pedagogical, and content knowledge, as well as the
contextual conditions in which teaching and learning take place. In this regard, the study reinforces the
relevance of the TPACK-XK framework as a context-sensitive model for understanding teachers’ use of

technology.

At the same time, the findings suggest that the practical application of TPACK-XK is significantly
influenced by contextual realities such as infrastructure, institutional support, and classroom conditions.
This indicates that even when teachers possess the necessary knowledge domains, their ability to

integrate technology effectively may be constrained by factors beyond their control.

The analysis, therefore, points towards a more situated and contextually grounded understanding of
technology integration, where teachers’ practices are shaped by both their knowledge and the
environments in which they operate. In this way, the study contributes to strengthening the explanatory
power of the TPACK-XK framework by emphasising the central role of context in mediating the

relationship between knowledge and practice.
5.4.1 Application of the TPACK-XK Framework

The findings of this study highlight the relevance of the TPACK-XK framework in explaining teachers’
use of Interactive Whiteboards (IWBs) in classroom practice. The data show that while teachers
generally recognise the pedagogical value of IWBs, their ability to integrate the technology effectively is
shaped by the interaction between technological knowledge (TK), pedagogical knowledge (PK), content
knowledge (CK), and contextual knowledge (XK) (Mishra & Koehler, 2006; Koehler, Mishra, & Cain,
2013; Tondeur et al., 2021).

The findings suggest that teachers’ challenges are not primarily rooted in a lack of awareness of the
usefulness of IWBs, but rather in their ability to apply their knowledge in real classroom settings. In many
cases, teachers demonstrated an understanding of how IWBs could support teaching and learning;
however, limitations in technological skills and pedagogical integration reduced their ability to use the
tool effectively. This indicates that the integration of TK and PK is not always sufficiently developed,
which is consistent with research showing that effective technology integration requires the meaningful
blending of knowledge domains (Koehler et al., 2013).
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More importantly, the study highlights the critical role of contextual knowledge (XK). Factors such as
unreliable infrastructure, lack of technical support, limited training opportunities, and time constraints
significantly influenced teachers’ use of IWBs. Even when teachers possessed the necessary knowledge
domains, these contextual barriers limited the practical application of that knowledge. This supports the
argument that context is a central determinant of technology integration, particularly in under-resourced
environments (Ertmer & Ottenbreit-Leftwich, 2020; Hew & Brush, 2017; Tondeur et al., 2021).

Furthermore, the findings show that sustained use of IWBs is associated with teachers’ ability to
continuously develop and apply their knowledge across these domains. Teachers who were able to align
technological tools with pedagogical strategies and classroom realities were more likely to integrate
IWBs consistently. In contrast, teachers who experienced repeated challenges struggled to maintain this
integration, often reverting to more familiar teaching methods. This reflects the dynamic nature of

TPACK, where effective integration evolves through practice and experience (Mishra, 2019).

Overall, the study demonstrates that the effectiveness of IWB integration depends on the interaction
between knowledge and context. The TPACK-XK framework therefore provides a comprehensive lens
for understanding how teachers’ knowledge, skills, and environmental conditions collectively shape the

use of technology in Foundation Phase classrooms.
5.5 Implications for Practice and Policy:

The findings of this study reveal that IWB adoption is not simply a matter of teacher preference or
individual competence. Instead, it is shaped by systemic conditions, school culture, professional identity,
and access to supportive learning communities. Accordingly, the implications for practice and policy
must address teacher development, leadership responsibility, and classroom pedagogy as

interconnected rather than isolated domains.
5.5.1 Teacher Professional Development:

The results strongly suggest that professional development must move beyond traditional “installation-
training” events that teach teachers how to switch on or calibrate the IWB. Teachers repeatedly
expressed that technical demonstrations without a pedagogical context are ineffective, as they fail to
bridge the gap between technological capability and classroom application. Therefore, training needs to

be iterative, developmental, and situated within authentic classroom environments.

Training should include modelling of actual lessons—such as phonics blending, Life Skills categorization
tasks, or Grade 1 number recognition—so that teachers can observe how IWBs scaffold learner
engagement, manage classroom behaviour, and support differentiated instruction. These sessions

should enable teachers to practice in real-time, make mistakes in a safe space, and receive feedback
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that strengthens their self-efficacy. Such mentorship-based models align with Vygotskian principles of
guided participation and Ubuntu’s collective learning ethic, where educators grow through shared

experiences rather than isolated struggles.

Furthermore, ongoing mentoring is essential. One-off workshops do not produce pedagogical
transformation. Teachers require opportunity for dialogue, reflection, and continuous hands-on
experimentation. Peer coaching should be institutionalised as part of digital teacher induction, enabling
novices to learn from experienced ICT users. This ensures that knowledge is socially distributed rather
than concentrated in a single “tech expert,” aligning with Bandura’s idea that self-efficacy is developed

through vicarious experience and social reinforcement.
5.5.2 Leadership and Resource Governance:

School leadership emerged as a decisive factor in whether IWBs are sustained or abandoned. Principals
and senior management teams cannot treat technology adoption as a discretionary teacher activity; they
must actively cultivate enabling conditions. This includes formally designating ICT champions or digital
coaches, who can lead internal training sessions, coordinate troubleshooting, and mentor staff. These

roles help to normalize IWB use and reduce anxiety associated with experimentation.

The study also shows that maintenance policies are critical. Teachers’ confidence collapses when
devices break, and no one is accountable for repairs. Schools should implement maintenance protocols
with clearly defined response times, record-keeping systems, and escalation procedures. When
technical support is prompt and reliable, teachers feel secure in planning lessons around IWBs, knowing

their professional credibility will not be compromised.

At a systemic level, district and provincial policies must address the persistent infrastructural inequities
that shape technology integration in South African schools. Participants in township contexts frequently
reported malfunctioning IWBs, limited internet connectivity, and delayed technical support, all of which
constrained effective use. These findings align with Spaull (2013) and the Department of Basic
Education (2020), who highlight how resource disparities continue to influence educational quality and

access to technology across schools.

Scholars further argue that technology integration initiatives must be accompanied by equitable resource
distribution to avoid reinforcing existing inequalities (Ertmer & Ottenbreit-Leftwich, 2020; Tondeur et al.,
2021). In this regard, the findings of the current study suggest that digital innovation cannot be
implemented uniformly across unequal contexts. Rather, resource allocation should prioritise high-need
schools to ensure that all learners benefit from technology-enhanced teaching. This position is supported
by Hew and Brush (2017), who emphasise that access, support, and infrastructure are foundational

conditions for meaningful technology use.
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From a TPACK-XK perspective, these inequities directly affect teachers’ contextual knowledge (XK),
limiting their ability to apply technological and pedagogical knowledge effectively. It can therefore be
argued that addressing infrastructural disparities is not only a matter of access, but a necessary condition

for enabling teachers to operationalise their knowledge in practice.
5.5.3 Classroom Pedagogy

The findings of this study suggest that the pedagogy of IWB integration should be intentional and
carefully structured rather than improvised. Teachers reported that when IWBs were deliberately
embedded into lesson planning, classroom instruction became more coherent, efficient, and engaging.
This is consistent with Schmid and Whyte (2012), who argue that sustained technology integration is
more likely when it is aligned with curriculum objectives and incorporated into lesson design. Similarly,
Koehler, Mishra, and Cain (2013) emphasise that effective technology use requires the integration of

pedagogical and technological knowledge within specific teaching contexts.

The study further indicates that IWBs are most effective when used to support interactive and learner-
centred approaches. Foundation Phase learners benefit from multisensory learning experiences that
involve movement, visual engagement, and active participation. Research suggests that such
approaches enhance understanding and engagement, particularly in early childhood education (Mihai,
2020; Tondeur et al., 2021). IWBs can support this by enabling activities such as drag-and-drop tasks,

visual categorisation, phonics interaction, and collaborative problem-solving.

However, the findings also show that IWBs are often reduced to display tools when teachers lack the
pedagogical strategies required for meaningful integration. This supports Ertmer (2005), who argues
that without appropriate pedagogical knowledge, technology is likely to be used in superficial ways. It
can therefore be argued that effective IWB use depends not only on access to the technology, but on

teachers’ ability to design learning experiences that actively engage learners.

From a TPACK-XK perspective, this highlights the importance of integrating technological knowledge
(TK) with pedagogical knowledge (PK) in ways that are responsive to the needs of Foundation Phase
learners. At the same time, teachers must consider contextual factors (XK), such as time constraints,
class size, and available resources, when designing IWB-based activities. This reinforces the idea that
meaningful technology integration requires deliberate planning, pedagogical alignment, and sensitivity

to classroom realities.
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5.6 Recommendations:

Based on the synthesis of findings and their theoretical implications, the following recommendations are
proposed for policymakers, school leaders, teacher training institutions, and future researchers. These
are structured to address the core disjuncture identified in this study: the gap between the recognized
pedagogical potential of technology and the systemic conditions required to realize it. The
recommendations move from immediate, practice-focused interventions to broader, systemic changes
aimed at fostering a sustainable, pedagogically grounded culture of technology integration in the

Foundation Phase.
5.6.1 Pedagogical Capacity-Building:

The most urgent priority is to fundamentally restructure teacher professional development, shifting the
paradigm from technical training to pedagogical empowerment. Current workshops that focus on
switching devices on and off or using basic annotation tools are insufficient and misdirected. Future
training must be designed and facilitated by pedagogical experts—not just ICT technicians—who can
explicitly model and deconstruct how the unique affordances of an IWB can serve specific Foundation
Phase learning objectives. Facilitators must demonstrate, for instance, how drag-and-drop
manipulatives can concretize abstract number sense, how interactive story mapping can scaffold
narrative comprehension, or how visual sorting games can teach phonics and classification. Crucially,
these sessions must move beyond demonstration to collaborative construction. Workshops should be
structured as design studios where teachers, working in grade-level teams, use curriculum documents
like the CAPS to build, critique, and refine their own interactive IWB lesson sequences. This hands-on,
curriculum-anchored approach ensures that technological skill is developed in direct service of
pedagogical intent, transforming the IWB from a novel projection screen into a deliberate instrument for
literacy development, numeracy pathway creation, multimodal engagement, and responsive

differentiated instruction.
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5.6.2 Professional Learning Communities (PLCs) as Digital Innovation Hubs

To combat the isolation and anxiety that often accompany technology integration, schools must
intentionally cultivate structured and formalised Professional Learning Communities (PLCs) focused on
digital pedagogy. Research shows that collaborative professional learning environments play a critical
role in supporting sustained technology integration and teacher development (Tondeur et al., 2021;
Ertmer & Ottenbreit-Leftwich, 2020). These PLCs should be deliberately scheduled, adequately
resourced, and recognised as core professional work rather than informal or optional activities. Within
such spaces, digital adoption becomes a shared and collaborative process, where teachers collectively

engage in learning and problem-solving.

PLCs provide opportunities for peer coaching and collaborative practice, where more experienced or
confident teachers support others in integrating technology into their teaching. This aligns with findings
by Koehler, Mishra, and Cain (2013), who emphasise that teachers develop technological and
pedagogical knowledge more effectively through collaborative engagement and shared practice. In this
context, co-teaching and demonstration lessons can support the practical application of IWBs, allowing

teachers to learn through observation and participation.

In addition, PLCs can function as collective spaces for troubleshooting technical and pedagogical
challenges. Hew and Brush (2017) highlight that access to support systems significantly reduces barriers
to technology use, particularly in environments where teachers may otherwise struggle individually. By
shifting problem-solving from an individual responsibility to a shared endeavour, PLCs help reduce the

pressure and uncertainty associated with technology integration.

Furthermore, PLCs can serve as repositories for shared teaching resources, including IWB-based
lesson plans, activities, and templates. This reduces the burden on individual teachers to develop
materials independently and supports more efficient and consistent use of technology. Such
collaborative resource development is particularly important in under-resourced contexts, where time

and access to materials are often limited (Ertmer & Ottenbreit-Leftwich, 2020).

From a TPACK-XK perspective, PLCs support the development and integration of technological
knowledge (TK) and pedagogical knowledge (PK), while also strengthening contextual knowledge (XK)
through shared experiences and collective problem-solving. By framing technology integration as a
collaborative rather than individual process, PLCs contribute to building collective capacity and

sustaining meaningful use of IWBs in classroom practice.
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5.6.3 Establishing Reliable and Rapid Technical Support Ecosystems

To combat the isolation and anxiety that often accompany technology integration, schools must
intentionally cultivate structured and formalised Professional Learning Communities (PLCs) focused on
digital pedagogy. Research shows that collaborative professional learning environments play a critical
role in supporting sustained technology integration and teacher development (Tondeur et al., 2021;
Ertmer & Ottenbreit-Leftwich, 2020). These PLCs should be deliberately scheduled, adequately
resourced, and recognised as core professional work rather than informal or optional activities. Within
such spaces, digital adoption becomes a shared and collaborative process, where teachers collectively

engage in learning and problem-solving.

PLCs provide opportunities for peer coaching and collaborative practice, where more experienced or
confident teachers support others in integrating technology into their teaching. This aligns with findings
by Koehler, Mishra, and Cain (2013), who emphasise that teachers develop technological and
pedagogical knowledge more effectively through collaborative engagement and shared practice. In this
context, co-teaching and demonstration lessons can support the practical application of IWBs, allowing

teachers to learn through observation and participation.

In addition, PLCs can function as collective spaces for troubleshooting technical and pedagogical
challenges. Hew and Brush (2017) highlight that access to support systems significantly reduces barriers
to technology use, particularly in environments where teachers may otherwise struggle individually. By
shifting problem-solving from an individual responsibility to a shared endeavour, PLCs help reduce the

pressure and uncertainty associated with technology integration.

Furthermore, PLCs can serve as repositories for shared teaching resources, including IWB-based
lesson plans, activities, and templates. This reduces the burden on individual teachers to develop
materials independently and supports more efficient and consistent use of technology. Such
collaborative resource development is particularly important in under-resourced contexts, where time

and access to materials are often limited (Ertmer & Ottenbreit-Leftwich, 2020).
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From a TPACK-XK perspective, PLCs support the development and integration of technological
knowledge (TK) and pedagogical knowledge (PK), while also strengthening contextual knowledge (XK)
through shared experiences and collective problem-solving. By framing technology integration as a
collaborative rather than individual process, PLCs contribute to building collective capacity and

sustaining meaningful use of IWBs in classroom practice.

5.6.4 Systemic Curriculum Integration and Normalization

For Interactive Whiteboards (IWBs) to shed their status as “special event” technology, their use must be
systematically normalised and embedded into the everyday practices of schools. Research indicates
that sustainable technology integration is more likely when it is aligned with institutional expectations,
planning processes, and evaluation systems (Tondeur et al., 2021; Ertmer & Ottenbreit-Leftwich, 2020).
School leadership and subject advisors, therefore, play a critical role in leading this integration by
ensuring that IWB-supported strategies are deliberately incorporated into departmental planning,

curriculum delivery, and work schedules.

In addition, the inclusion of digital pedagogy within teacher appraisal systems and professional
development portfolios can signal its importance as a core component of teaching practice. As Koehler,
Mishra, and Cain (2013) argue, effective technology integration requires deliberate alignment between
pedagogical goals and technological tools, which is strengthened when institutions formally recognise
and support such practices. Similarly, Schmid and Whyte (2012) emphasise that structured and planned

use of digital tools, rather than ad hoc implementation, leads to more sustainable adoption.

Furthermore, incorporating IWBs into teaching demonstrations, peer observations, and formal lesson
evaluations can reinforce their pedagogical value. Hew and Brush (2017) note that institutional
expectations and accountability structures influence teachers’ willingness to adopt and sustain
technology use. When digital pedagogy is consistently embedded within planning, evaluation, and daily
classroom practice, it shifts from being an optional enhancement to a standard expectation of effective

teaching.
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From a TPACK-XK perspective, this process of normalisation supports the integration of technological
knowledge (TK) with pedagogical knowledge (PK) within specific teaching contexts (XK). By embedding
IWBSs into routine instructional practice, teachers are more likely to develop confidence and fluency in
their use, reducing the cognitive and emotional burden associated with technology integration. In this
way, IWBs transition from being perceived as complex add-ons to becoming familiar instructional tools

that support everyday teaching and learning.

5.6.5 Policy-Aligned, Contextually Relevant Training Design

Finally, all training and resource development for Interactive Whiteboards (IWBs) must be consciously
aligned with overarching national education policy priorities. In the South African context, the
Department of Basic Education (2011; 2020) emphasises inclusive education, early childhood
development (ECD) principles, and the promotion of multilingualism as central to effective teaching in
the Foundation Phase. Accordingly, the design of IWB activities should explicitly support these priorities
by ensuring that learning tasks are accessible, developmentally appropriate, and responsive to diverse
linguistic contexts. This includes incorporating kinaesthetic and play-based approaches that are
consistent with early childhood pedagogy, as well as providing multilingual options that support learners’
home languages (Makoe & McKinney, 2014; DBE, 2020).

In addition, teacher training must bridge the gap between technological capability and pedagogical
practice. Research indicates that technology integration is most effective when it supports learner-
centred and constructivist approaches to teaching, rather than reinforcing traditional teacher-centred
methods (Ertmer & Ottenbreit-Leftwich, 2020; Tondeur et al., 2021). This requires training programmes
to move beyond technical skills and focus on how IWBs can be used to promote active learning,

collaboration, and critical thinking.

Facilitators should therefore guide teachers to critically reflect on their use of technology by asking
whether IWB-based activities support learner engagement and knowledge construction. As Koehler,
Mishra, and Cain (2013) suggest, effective technology integration involves aligning technological tools

with pedagogical intentions and curriculum goals.
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From a TPACK-XK perspective, this alignment ensures that teachers integrate technological knowledge
(TK) with pedagogical knowledge (PK) and content knowledge (CK) in ways that are responsive to their
specific contexts (XK). By grounding IWB integration within policy priorities and pedagogical principles,
the technology becomes a tool for enhancing teaching and learning rather than a superficial addition. In
this way, IWBs can support the broader goals of the Foundation Phase, ensuring that technology use

remains meaningful, inclusive, and educationally relevant.

5.7 Limitations of the Study

While this research provides a detailed and contextually grounded exploration of IWB integration, it is
important to delineate the boundaries of its methodological scope and acknowledge the constraints that
shape its findings. A critical appraisal of these limitations is essential for accurate interpretation and for

informing future research.

5.7.1 Contextual Specificity and Generalisability

This study was intentionally designed as an exploratory qualitative case study to generate in-depth
insight within the bounded system of the Tshwane North District. Engaging sixteen Foundation Phase
teachers through purposive sampling yielded rich, contextually embedded data. However, this
methodological choice inherently limits the generalisability of the findings. Qualitative case studies
prioritise depth over breadth and are not intended for statistical generalisation (Creswell & Creswell,
2022; Yin, 2018).

The South African education system is characterised by significant inequalities across provinces, school
quintiles, and community contexts. Schools in urban, peri-urban, and rural areas operate under markedly
different infrastructural and socio-economic conditions, which shape technology integration in diverse
ways (Spaull, 2013; Department of Basic Education, 2020). As such, the findings of this study should be
understood as context-specific rather than universally applicable. They provide valuable insight into

similar contexts but cannot be assumed to represent all educational settings.
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5.7.2 Scope of Stakeholder Perspectives

The study focused exclusively on the perspectives of classroom teachers, offering a detailed view from
the pedagogical frontline. However, this focuses necessarily excluded other key stakeholders within the
educational ecosystem. The absence of district officials limits insight into policy implementation and
resource allocation processes, which influence school-level practices. Similarly, not including school
principals or ICT coordinators restricts understanding of leadership dynamics and institutional decision-

making that shape technology use (Tondeur et al., 2021).

Most notably, the study did not incorporate learners’ perspectives. As the primary beneficiaries of IWB
integration, learners’ experiences of engagement, understanding, and participation remain
underexplored. Existing research highlights the importance of including multiple stakeholder
perspectives to develop a more holistic understanding of technology integration (Ertmer & Ottenbreit-

Leftwich, 2020). This represents an important area for future research.

5.7.3 Temporal Constraint of a Cross-Sectional Design

The study employed a cross-sectional design, capturing teachers’ perceptions and practices at a single
point in time. However, technology integration is a dynamic and evolving process influenced by
experience, training, and contextual changes. Teachers’ confidence, knowledge, and instructional
strategies develop over time through ongoing practice and exposure to technology (Mishra, 2019;
Tondeur et al., 2021).

A cross-sectional approach does not allow for the examination of how teachers’ practices evolve or how
sustained integration is achieved. Longitudinal research, which follows participants over an extended
period, would provide deeper insight into the developmental nature of technology adoption and the
factors that support or hinder long-term integration (Creswell & Creswell, 2022). This limitation suggests

that the findings represent a snapshot rather than a complete trajectory of IWB integration.

In acknowledging these limitations, the study does not diminish its value but rather clarifies its
contribution. It offers a deep and contextually grounded analysis of teachers’ experiences, providing
insight into the complex interaction between knowledge and context in technology integration. At the
same time, it highlights the need for broader, multi-stakeholder, and longitudinal research to further
develop understanding in this field. In this way, the study serves as both a contribution to current

knowledge and a foundation for future inquiry.
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5.8 Recommendations for Future Research

While this study provides a critical, situated analysis of the factors influencing IWB integration in the
Foundation Phase, its findings also delineate clear and compelling pathways for further scholarly inquiry.
To advance both theoretical understanding and practical efficacy in educational technology, future
research must adopt more ambitious, nuanced, and multi-perspective approaches. The following
recommendations outline a progressive research agenda designed to address the complexities and
gaps identified in this study, moving the field from diagnostic analysis towards transformative, evidence-

based praxis.

First, there is a profound need for longitudinal, ethnographic research that transcends the limitations of
cross-sectional case studies. A multi-year investigation tracking a cohort of Foundation Phase teachers
would yield unparalleled insights into the process of technological adoption and pedagogical
transformation. Such a study could document the non-linear journey from initial apprehension and
mechanical use to eventual confidence and creative integration, mapping the critical incidents,
mentorship interactions, and reflective moments that catalyse this evolution. It would illuminate how
teachers' professional identities are reconstituted in relation to digital tools, how their classroom
management epistemologies adapt to interactive, student-centred learning, and how sustainable digital
pedagogical routines become institutionalized within school culture. This longitudinal lens is essential
for understanding technology integration not as an event but as a developmental trajectory, with

profound implications for the design of sustained, rather than episodic, professional support.

Second, the scholarly conversation remains disproportionately focused on the teacher as the primary
agent, largely overlooking the central experiential reality: the learner. Future research must make a
decisive epistemological shift to centre the voices, perceptions, and lived experiences of children.
Employing participatory and child-friendly methodologies—such as digital storytelling, photo-elicitation,
and structured observation—research should investigate how young learners cognitively decode and
emotionally engage with IWBs. Key questions include: Do these tools genuinely foster a sense of agentic
autonomy or merely choreographed interaction? How do they mediate peer collaboration and conflict in
group tasks? What is their impact on language acquisition and conceptual development in multilingual,
heterogeneous classrooms? Understanding technology through the child's lens is not merely additive; it
is fundamental to designing pedagogies that are ethically sound, developmentally appropriate, and truly

empowering.
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Third, at the macro level, a rigorous program of critical policy sociology research is urgently required to
dissect the persistent chasm between grand technological ambitions and classroom-level
implementation. Studies should employ policy trajectory analysis to follow ICT directives from their
formulation in national and provincial departments through the layers of district bureaucracy to their
ultimate enactment—or abandonment—in individual schools. This research must interrogate the
material and discursive practices that translate policy into practice, examining the allocation (and
misallocation) of resources, the interpretation of accountability metrics, and the on-the-ground labour of
school leaders tasked with implementation. Without such scrutiny, expensive technology initiatives risk
remaining symbolic capital—displayed in policy documents and school inventories—rather than
becoming functional capital that actively enhances teaching and learning. This line of inquiry is vital for
holding systems accountable and ensuring that equity is engineered into the very infrastructure of digital

education.

Finally, the foundation for sustained change is laid in the formative years of professional preparation. A
comprehensive, nationwide audit and redesign of pre-service teacher education is warranted. Research
must evaluate whether current university programs are equipping future Foundation Phase educators
with more than superficial digital literacy. Do graduates possess the pedagogical technological content
knowledge (TPACK) to make discerning choices about when and how to use technology? Have they
developed the reflective and adaptive competencies necessary to troubleshoot failures and iterate on
practice? Are they grounded in a critical socio-technical understanding that allows them to navigate
issues of access, equity, and digital citizenship? Research-practice partnerships between universities
and schools can create design-based research cycles to prototype and evaluate new models of pre-
service training, ensuring the next generation of teachers is not merely prepared to use technology, but

to lead its thoughtful and transformative integration.

In conclusion, advancing the field requires a commitment to research that is longitudinal rather than
snapshot, child-centred rather than tool-focused, critically policy-aware rather than techno-optimistic,
and foundational in addressing teacher preparation. By pursuing this multi-pronged agenda, researchers
can provide the robust evidence needed to transform Interactive Whiteboards and similar technologies
from enigmatic classroom fixtures into powerful, reliable engines of pedagogical innovation and

equitable learning.
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5.9 Conclusion

This chapter aimed to interpret the study’s findings within the broader context of digital pedagogy and
teacher development in South African schools. The evidence demonstrated that Interactive Whiteboards
(IWBs) hold significant pedagogical potential in Foundation Phase classrooms. Teachers consistently
associated IWBs with increased learner engagement, multisensory participation, and improved
conceptual understanding in phonics, numeracy, and Life Skills. Importantly, these benefits were
grounded in teachers lived classroom experiences, where lessons became more interactive, responsive,

and engaging when IWBs were used effectively.

However, the study also revealed a critical structural contradiction: while teachers recognise the value
of IWBs, the conditions required for sustained integration are often absent. Challenges such as
fragmented training, unreliable infrastructure, limited technical support, and lack of pedagogical
mentoring were not reflections of teacher resistance but indicators of systemic constraints. Teachers’
reluctance to use IWBs was therefore not rooted in negative attitudes towards technology, but in

repeated experiences of disruption, failure, and professional vulnerability.

From a TPACK-XK perspective, these findings highlight that effective technology integration depends
on the interaction between technological knowledge (TK), pedagogical knowledge (PK), content
knowledge (CK), and contextual knowledge (XK). While many teachers demonstrated an understanding
of how IWBs could support teaching and learning (PK and CK), their ability to apply this knowledge was
constrained by contextual factors such as infrastructure, support systems, and classroom realities (XK).
This reinforces the argument that knowledge alone is insufficient; it must be supported by enabling

conditions that allow for its practical application.

The findings further show that successful integration is not an individual act of competence, but a
collective outcome shaped by school culture, leadership, and collaboration. Teachers working within
supportive environments—characterised by peer collaboration, leadership involvement, and access to
technical support—were more likely to integrate IWBs meaningfully into their teaching. In contrast, those
operating in unsupported contexts experienced what can be described as digital fatigue, leading to
avoidance and superficial use of technology.

This study, therefore, challenges simplistic views of technology integration as a matter of individual skill
or motivation. Instead, it demonstrates that integration is a situated practice, shaped by the dynamic
interaction between teacher knowledge and contextual conditions. Within the TPACK-XK framework,
this means that technological (TK), pedagogical (PK), and content knowledge (CK) can only be

effectively enacted when contextual knowledge (XK) is supportive and enabling.
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A critical synthesis of the findings leads to an important reconceptualization: technology does not
transform pedagogy; rather, pedagogy transforms technology. The Interactive Whiteboard, as a tool,
holds potential, but this potential is activated only through intentional pedagogical design and contextual
responsiveness. The teacher remains central in this process, drawing on their knowledge domains to
create meaningful learning experiences. However, this agency is not exercised in isolation—it is either

enabled or constrained by the ecosystem within which the teacher operates.

From a TPACK-XK perspective, this highlights that technology integration must be understood as both
a knowledge-based and context-dependent process. Teachers require not only the skills to use
technology, but also the support structures, resources, and institutional conditions that enable them to

integrate it effectively. Without these conditions, even well-designed technologies remain underutilised.

The implications for practice are therefore clear. Efforts to improve technology integration must move
beyond the procurement of devices and focus on strengthening the conditions that support their use.
This includes investing in continuous, pedagogy-focused professional development, establishing
collaborative communities of practice, ensuring reliable technical support, and addressing infrastructural

inequalities across schools.

Ultimately, this study contributes to the discourse on educational technology by demonstrating that
integration is not primarily a technical issue, but a contextual and pedagogical one. Sustainable IWB use
depends on the alignment between teacher knowledge and the environments in which teachers work.
Teachers are not passive users of technology, but active agents whose capacity to innovate is shaped

by the systems that surround them.

In conclusion, the study underscores the importance of creating enabling ecosystems that support the
integration of technology in meaningful and sustainable ways. Within the TPACK-XK framework, this
means recognising that effective teaching with technology is achieved not through tools alone, but

through the complex and interdependent relationship between knowledge, pedagogy, and context.
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1. A copy of the consent form, which will be completed by the teachers who will participate in the study (the consent
form should also have a section where participants give permission that the interviews can be recorded).
2. The letters of consent by the Principals of the schools, which will be included in the study.

3. Clearance Letter from the Faculty Research and Innovation Committee (FRIC)

:l =,

Prof Estelle Boshoff
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Chairperson: University of Mpumalanga’s Research Ethics Committee for Human and Social Sciences (UMP REC-HSS)
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i UMIVERSITY OF
MPUMALAMGA

Letter to the School Principal

Building 4. C/o R40 & D725.
Private Bag X11283.
Riverside Mbombela 1200

Faculty of Education
(Ethics Committee of the Faculty of Education)

Tel: (013) 002 0196
Email: Estelle.Boshoff@ump.ac.za

Date: July 2024

The principal

REQUEST FOR PERMISSION TO CONDUCT RESEARCH IN THE SCHOOL

| hereby request your permission to conduct research at your institution.

Approval has already been obtained from the Gauteng Department of Education (Tshwane North District). Kindly see the
attached copy of the approval letter.

The details of the research are as follows:

TITLE OF THE RESEARCH PROJECT:
Tshwane North Foundation Phase Teachers’ Views on using Interactive Whiteboards (IWBs) as a teaching tool.

PROJECT SUPERVISOR: Dr Severino Machingambi

ADDRESS: University of Mpumalanga, Cnr R40 & D725 Roads Mbombela, South Africa
CONTACT NUMBER: 013 002 0152

MEMBER OF PROJECT TEAM MEd-Student: Ms. Lesego M.L. Khutsoane

ADDRESS: 184 Camellia Avenue, Murrayfield,0184

CONTACT NUMBER: 0826896388

FACULTY OF EDUCATION RESEARCH ETHICS COMMITTEE
Contact person: Prof Estelle Boshoff, E-mail: Estelle.Boshoff@ump.ac.za, Tel. (013) 002 0196

This study has been approved by the Research Ethics Committee for Human and Social Sciences of the UNIVERSITY OF
MPUMALANGA and will be conducted according to the ethical guidelines of this committee.
Permission was also asked from the Gauteng Department of Education

Dissemination of findings

After the successful completion of the study, the results can be emailed to you upon request.

Your cooperation to this regard will be highly appreciated.

Yours sincerely

Lesego M.L Khutsoane
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Med student

DECLARATION

As the principal of the school, | understand that | am not being forced to grant Lesego Khutsoane permission to undertake

her research in my school.

| hereby grant permission for research to be conducted at our school.

Principal
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UNIVERSITY OF
v MPUMALANGA

Faculty of Education

(Ethics Committee of the Faculty of Education)

Date: July 2024

PARTICIPANT INFORMATION AND CONSENT FORM

| hereby request your consent to participate in this research, which involves teachers from primary schools. Before
giving your consent, please review the information below.

The details of the research are as follows:

TITLE OF THE RESEARCH PROJECT:

Tshwane North Foundation Phase Teachers’ Views on using Interactive Whiteboards (IWBs) as a teaching tool'.

PROJECT SUPERVISOR: Dr Severino Machingambi
ADDRESS: University of Mpumalanga, Cnr R40 & D725 Roads Mbombela, South Africa
CONTACT NUMBER: 013 002 0152

MEMBER OF PROJECT TEAM MEd-Student: Ms. Lesego M.L. Khutsoane
ADDRESS: 184 Camellia Avenue, Murrayfield,0184
CONTACT NUMBER: 0826896388

FACULTY OF EDUCATION RESEARCH ETHICS COMMITTEE
Contact person: Prof Estelle Boshoff, E-mail: Estelle.Boshoff@ump.ac.za, Tel. (013) 002 0196

This study has been approved by the Research Ethics Committee for Human and Social Sciences of the
UNIVERSITY OF MPUMALANGA and will be conducted according to the ethical guidelines of this committee.
Permission was also asked for from the Gauteng Department of Education as well as the school principal.

What is this research about?
The aims of this research are:

e To determine the Foundation Phase teachers' views about the use of IWB as a teaching tool in the
Foundation Phase.

e To establish the frequency at which foundation phase teachers use IWBs as teaching and learning tools.

o To determine the level of professional development support offered to Foundation Phase teachers with
regard to the use of IWB as a teaching tool.

¢ To identify and propose solutions to constraints that Foundation Phase teachers face when using IWBs
as a teaching tool.

Participants

Only teachers will be considered.
Only participants working at schools with access to IWB will be considered.
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Only participants working in public primary schools within the Tshwane North District of the Gauteng Province of
South Africa will be considered.

What is expected of you as participant?

You will be expected to complete a questionnaire, and you will also be interviewed on the views of using IWB as
a teaching tool for teaching and learning and both will be recorded.

The researcher will visit your school and explain the procedures in detail, and you will have the opportunity to ask
any questions after which you will receive the opportunity to give informed consent to take part in the study. You
will receive one week to complete the questionnaires and will be expected to post the completed questionnaires
in a sealed box, which the researcher will provide to your school. The whole process will take place as follows:

v Interview will take approximately 2 - 3 hours of your time.
v" To complete a questionnaire will take approximately 45 - 60 minutes of your time.

Benefits to you as participant

No remuneration will be offered to you as participant. The benefit of the study is to provide teachers with new
knowledge through the results of the current study regarding the views of using Interactive Whiteboards (IWBs)
as a teaching tool in primary school’.

Teachers will become successful technology adopters and will develop the competencies needed for the 21st
century. The results are expected to influence policy decisions on the digital school curriculum on the usage of
Technology in schools, not only in the Tshwane North district of Gauteng but also in the entire country.

Risks involved for participants.

None.

Confidentiality and protection of identity

Sealed boxes are provided to schools to ensure that your privacy is respected through anonymity. Furthermore,
the researcher ensures confidentiality only gathering information and no identifying details requested. Hard and
electronic copies of all data will be stored in the supervisors’ office in a locked cabinet and password protected
computer. Only the researcher and the supervisor will have access to the data. Once the study is completed, the
data will be transferred to a USB and deleted from the supervisors’ computer and the Researcher. The data will
be stored in a safe place for seven years, after which it will be destroyed.

Dissemination of findings

After the successful completion of the study, the results can be e-mailed to you upon request.
If you have any further questions or enquiries regarding your participation in this research, please contact the
researchers for more information.

If you have any further questions or enquiries regarding your participation in this research, please contact the
researchers for more information.

DECLARATION BY PARTICIPANT:

By signing below, | ... agree to take part in a research study entitled:
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Tshwane North Foundation Phase Teachers’ Views on using Interactive Whiteboards (IWBs) as a teaching tool'.

| declare that:

> | have read this information and consent form and understand what is expected of me in the research.
» | have had a chance to ask questions to the researcher and all my questions have been adequately
answered.
» | understand that taking part in this study is voluntary, and | have not been pressured to participate.
» | may choose to leave the study at any time and will not be penalised or prejudiced in any way.
» | may be asked to leave the research process before it is completed, if the researcher feels it is in my best
interests, or if | do not follow the research procedures, as agreed to.
Signed at (place) on (date) / /20
Signature of participant Researcher
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AEBY. . iiinim iy OF

UNIVERSITY oF NGA
\\_/ MPUMALANGA

Letter to the School Governing Body

Building 4. C/o R40 & D725.
Private Bag X11283.
Riverside Mbombela 1200
Faculty of Education

(Ethics Committee of the Faculty of Education)

Tel: (013) 002 0196
Email: Estelle.Boshoff@ump.ac.za

Date: July 2024
The School Governing Body

REQUEST FOR PERMISSION TO CONDUCT A RESEARCH AT THE SCHOOL
| herewith wish to request your permission to conduct research at your school.

Approval has already been obtained from the Gauteng Department Of Education (Tshwane North District). Kindly see
attached copy of the approval letter.

The details of the research are as follows:

TITLE OF THE RESEARCH PROJECT:

Tshwane North Foundation Phase Teachers’ Views on using Interactive Whiteboards (IWBs) as a teaching tool’.

PROJECT SUPERVISOR: Dr Severino Machingambi
ADDRESS: University of Mpumalanga, Cnr R40 & D725 Roads Mbombela, South Africa
CONTACT NUMBER: 013 002 0152

MEMBER OF PROJECT TEAM MEd-Student: Ms. Lesego M.L. Khutsoane
ADDRESS: 184 Camellia Avenue, Murrayfield,0184
CONTACT NUMBER: 0826896388

FACULTY OF EDUCATION RESEARCH ETHICS COMMITTEE
Contact person: Prof Estelle Boshoff, E-mail: Estelle.Boshoff@ump.ac.za, Tel. (013) 002 0196

This study has been approved by the Research Ethics Committee for Human and Social Sciences of the UNIVERSITY OF
MPUMALANGA and will be conducted according to the ethical guidelines of this committee. Permission was also asked from
the Gauteng Department of Education, as well as the school principal.

Your cooperation in this regard will be highly appreciated.

Yours sincerely

Lesego M.L Khutsoane
Med student
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DECLARATION

As the School Governing Body of the school, | understand that | am not being forced to grant Lesego Khutsoane permission

to undertake her research in my school.

| hereby grant permission for research to be conducted at our school.

SGB Member
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UNIVERSITY OF
v MPUMALANGA

Creating Opportunities

Interview Guide for Foundation Phase Teachers: Tshwane North Foundation Phase Teachers' Views on Interactive
Whiteboards (IWBs) as a Teaching Tool

Section A: Demographic Data

1.1 Demographic Information:
Please start by providing some basic information about yourself.

e Gender:

Male

Female

e Age between:

20-29
30-39
40- 49

50+

e Grade teaching:

Grade R
Grade 1
Grade 2

Grade 3

e Highest qualification:

Diploma
Bachelor
Master

Doctorate

e Number of years exposed to IWBs:

e Years of teaching experience:

Section B: The use of IWBs as a teaching tool.

2.1 IWB Usage:
How often do you currently use Interactive Whiteboard as part of your learning experience?

Instructions: tick (v')your response.
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Rarely
Frequently
Always

None

2.2 Professional Development Support:
Do you feel adequately supported in using the Interactive Whiteboard as a teaching tool?

Yes
No
23 The use of an Interactive Whiteboard enhances learners’ engagement in my classroom.
Agree
Strongly Agree
Disagree

Strongly Disagree

2.4 Do you feel confident using the Interactive Whiteboard in your teaching practices?
Agree
Strongly Agree
Disagree

Strongly Disagree

2.5 The frequency of using the Interactive Whiteboard has positively impacted learners’ performance.

Yes

No

Section C: Perception of teachers

Please provide detailed responses in the spaces provided for each question:

3.1 Views on IWB Usage:

e What are your views about the use of an Interactive Whiteboard as a teaching tool in your classroom, and what

do you like or dislike about the IWB?
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3.2 Frequency of IWB Usage (Details):
e If you indicated that you use IWB frequently, could you please share specific examples or instances when you find
it most helpful as an effective teaching tool?

3.3 What specific benefits have you observed in using an Interactive Whiteboard as a teaching tool?

3.4 Professional Development Support (Details):
e (Can you provide more information about any support or training you have received to use Interactive
Whiteboards? How effective was it?

3.5 Constraints and Challenges:
e Are there any challenges or difficulties you face when using Interactive Whiteboard as part of your teaching?
Please elaborate.

3.6 Proposed Solutions:
e If you have identified any constraints, do you have any suggestions or ideas on how these challenges could be
addressed?

Closing:

e Thank you for sharing your insights! Your input is vital for our research. If you have any additional comments or
thoughts, please feel free to share them.

‘ Additional Comments
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Participant’s signature Date:
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Completed Questionnaires

Grade R ]
Geadei [_J
Grade 2 [ ]
Grades [

* Highest qodiificastac:
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Section C: Perception of teachers
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CERTIFICATE OF LANGUAGE AND TECHNICAL EDITING

EDITING OF THESIS: KHUTSOANE L. (STUDENT NO: 22257 4429)

This is to certify that [ have thoroughly read and professionally edited Mrs Lesego Khutsoane’s thesis submitted
for the Master of Education Degree entitled:

Tshwane North Foundation Phase Teachers’ Views on Using Interactive Whiteboards (IWBs) as a

Teaching Tool

The following aspects of the thesis were systematically edited and refined:
* Spelling and vocabulary usage

» Grammar, syntax, and sentence structure

* Coherence, clarity, and logical flow of ideas

 Academic style and tone

 Formatting and presentation in accordance with institutional requirements

* Consistency and accuracy of the referencing method

The thesis was technically edited, language refined, and formatted to enhance readability, academic rigor, and

overall quality.

Dr Sean Zimunya

02 December 2025
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