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Background: Guided by the Technological Pedagogical and Content Knowledge
(TPACK) framework, this study employed a qualitative case study using semi-structured
interviews and thematic analysis to examine smartboard integration in South African classrooms.
Although smartboards have been widely deployed in under-resourced township schools to
enhance teaching and learning, their effective use remains limited. Persistent barriers such as
inadequate teacher preparation, unreliable infrastructure, and insufficient professional
development continue to constrain meaningful implementation.

Aim: Toinvestigate the integration and pedagogical use of smartboards in Grade 12 classrooms,
focusing on challenges and emerging opportunities.

Setting: A secondary school in Soshanguve, a township in Gauteng province, South Africa.

Methods: An exploratory case study within an interpretivist paradigm was adopted.
Qualitative data were collected through semi-structured interviews with teachers, supported
by the TPACK framework.

Results: Teachers demonstrated foundational technological competence and recognised the
pedagogical value of smartboards. However, unreliable infrastructure, limited training, and
inadequate professional support restricted instructional innovation, preventing deeper
integration into classroom practice.

Conclusion: While teachers showed willingness and positive attitudes towards
smartboard use, systemic constraints continue to limit pedagogical transformation in township
contexts.

Contribution: The study advances discourse on educational technology in resource-
constrained environments by documenting contextual barriers and proposing targeted teacher
development, strengthened infrastructure, and context-responsive implementation strategies.

Keywords: smartboards; technology integration; township schools; teacher competence;
pedagogical strategies.

Introduction

The Global South has increasingly become the subject of scholarly focus across
disciplines such as anthropology, education and political science (Haug, Braveboy-
Wagner & Maihold 2021). Much of this discourse examines globalisation’s influence and
the integration of Western technologies into developing contexts (Cortes, Guix &
Carbonell 2021). In South Africa, educational technology is framed as a transformative
tool for addressing systemic socio-economic disparities, particularly in under-resourced
communities (Achieng & Mlitwa 2024).

Within this context, the Gauteng Department of Education introduced smartboards in
township schools, including those in Soshanguve, as part of a broader initiative to enhance
learner engagement and improve academic outcomes (Kgosi, Makgato & Skosana 2023;
Mugani 2020). Despite widespread installation, smartboards remain underutilised, with
teachers often employing them as digital replacements for traditional chalkboards rather
than as tools for interactive and learner-centred pedagogy (Mhlongo & Sedumedi 2023;
Mihai 2020). This pattern points to a disjunction between policy-driven implementation and
the realities of pedagogical integration.
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This study investigates the practical realities and constraints
associated with smartboard integration in Grade 12
classrooms at a secondary school in Soshanguve. Guided by
the TPACK framework, the research explores two questions:
(1) How do Grade 12 teachers at Soshanguve Secondary
School apply their technological knowledge (TK) to integrate
smartboards into teaching and learning? and (2) What
pedagogical strategies accompany smartboard use in the
classroom?

Although global scholarship on interactive whiteboards
is expanding, there remains a marked dearth of empirical
studies focusing on the pedagogical enactment of
smartboards within South African township schools. This
research gap is especially pronounced in relation to
teachers’ development across the TPACK domains,
notably TK and Technological Pedagogical Knowledge
(TPK). Recent findings by Gumede and Mavuru (2025)
show that teachers in Gauteng frequently lack the
pedagogical strategies necessary for effective smartboard
use. Similarly, Shambare and Jita (2024) highlight
systemic deficiencies in TPACK among science teachers
in resource-constrained settings.

This study therefore contributes to an underexplored nexus
of policy implementation, teacher professional development
and classroom technology use. By situating smartboard
integration within the TPACK framework, the research offers
insights into both the enabling and constraining factors
shaping educational technology practice in township school
environments.

Literature review

Smartboards represent a significant advancement in
educational technology, transforming static learning
environments into interactive spaces (Akar 2020;
Izadpanah 2024). Their multimedia capabilities cater to
diverse learning styles, facilitating visual, auditory and
kinaesthetic engagement (Aldalalah 2021). Several studies
emphasise their role in enhancing learner participation
and enabling teachers to deliver, annotate and adapt
digital content dynamically (Khosa & Molotsi 2020).

However, effective integration is contingent not merely
on access but on the pedagogical and content-related
knowledge teachers bring to technology use. This study is
therefore underpinned by the technological pedagogical
and content knowledge (TPACK) framework, which offers
a holistic view of teacher competence across technological
knowledge (TK), pedagogical knowledge (PK) and content
knowledge (CK), as well as their intersections (TPK,
technological content knowledge [TCK] and technological
pedagogical content knowledge [TPACK]) (Koehler &
Mishra 2009; Koehler, Mishra & Cain 2022). Recent research
increasingly affirms the framework’s value in contexts
with unequal access to training and resources (Shambare &
Jita 2024; Yusuf & Olumorin 2023).
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Despite national ICT initiatives, many South African
teachers still demonstrate limited proficiency beyond basic
smartboard functions, such as text display or whiteboard
annotation (Hussein et al. 2022). These limitations
constrain the pedagogical affordances of smartboards,
especially in enabling simulations, visual explanations
and interactive problem-solving (Gumede & Mavuru
2025). This disjuncture reflects a broader concern: while
hardware provision has improved, pedagogical fluency
has not progressed in tandem.

The South African curriculum encourages learner-centred
and inquiry-based learning (Bremner, Sakata & Cameron
2022). Smartboards inherently support such pedagogies
through multimodal delivery and opportunities for
learner participation. In theory, teachers can implement
constructivist techniques, differentiated instruction,
gamification and visual scaffolding (Mhlongo &
Sedumedi 2023). Yet in practice, underpreparedness in
TPK and TPACK limits these possibilities. As Gumede
and Mavuru (2025) observed, smartboards in township
schools are frequently used for content transmission,
not interactive engagement, because of insufficient
professional development. These patterns are echoed in
broader Sub-Saharan African research, which stresses the
critical role of context-responsive, TPACK-aligned
training (Yusuf & Olumorin 2023).

Furthermore, infrastructural and socio-economic barriers
ranging from intermittent electricity and poor connectivity to
overcrowded classrooms exacerbate the gap between
technological access and effective use (Mokgwathi et al.
2023). Teachers’” autonomy is further curtailed by generic
policy prescriptions that fail to address on-the-ground
challenges (Moosa, Ncube & Ramnarain 2024). This
fragmented policy-to-practice relationship reflects a critical
tension in the literature: while digital tools are positioned as
equalising forces, their integration in practice often reinforces
existing inequalities.

Given this context, the current study applies the TPACK
framework to examine how Grade 12 teachers in Soshanguve
navigate these constraints in their smartboard usage. It draws
attention to the interplay between structural conditions and
teacher agency, highlighting the nuanced ways in which
teachers attempt to enact technological integration amidst
complex realities.

Methodology
Research design and approach

This study adopted a qualitative, exploratory case study
design, situated within the interpretivist paradigm. The
research was guided by the philosophy of interpretivism,
which recognises the subjective and socially constructed
nature of reality (Alharahsheh & Pius 2020; Nickerson
2022). Specifically, the study embraced social constructivism
as its ontological position, viewing reality as constructed
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through social interactions and individual experiences
(Boyland 2019). This orientation allowed the researcher to
explore deeply the perceptions and lived experiences of
teachers integrating smartboards into their teaching practice
at a Soshanguve secondary school.

Epistemologically, the study aligned with the interpretivist
paradigm, acknowledging that knowledge is subjective and
context-bound, constructed through engagement with
participants” narratives (Bianchi 2023). The researcher’s
role was thus to interpret the participants’ meanings and
understand the context-specific experiences related to
smartboard integration.

An inductive research approach was employed, enabling the
researcher to move from specific observations to broader
generalisations and theories (Vears & Gillam 2022). Given the
limited research in this area, the inductive approach was
appropriate to allow new themes and insights to emerge
organically from the collected data (Abdukarimova &
Zubaydova 2021).

The conceptual framework guiding the research design was
the Research Onion model, proposed by Saunders, Lewis
and Thornhill (2009). This framework provided a structured
approach to methodological planning, encompassing layers
such as research philosophy, strategy, approach and data
collection procedures (Al-Ababneh 2020). In contrast, the
TPACK framework functioned as the analytical lens, guiding
the interpretation of findings by mapping teacher knowledge
across technological, pedagogical and content domains
(Koehler & Mishra 2009; Koehler et al. 2022).

Research strategy

The study employed an exploratory case study strategy to
allow for in-depth examination of smartboard integration
within a single school in Soshanguve (Gioia 2021; Tefo 2022).
This approach was well suited for investigating complex,
context-dependent phenomena and answering the ‘how” and
‘why’ questions that framed the research (Mishra & Dey
2022; Wood, Sebar & Vecchio 2020).

Methodological choice

A mono-method qualitative design was used, prioritising
depth of understanding over breadth (Kyngas 2020). While
mixed-methods approaches can be useful in educational
technology research, a solely qualitative orientation was
better aligned with the study’s aim to capture lived
experiences and contextual insights (Mik-Meyer 2020).

Time horizon

The study utilised a cross-sectional time horizon, with data
collected at a single point in time (Cohen et al. 2002). This
choice aligned with the study’s exploratory nature and time
constraints, as the research was to be completed within a
limited timeframe of fewer than 12 months (Mugani 2020).
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Population and sampling

The target population comprised teachers using smartboards
in Grade 12 classrooms across township schools. The
accessible population was narrowed to teachers at one
secondary school in Soshanguve. Two non-probability
sampling techniques were employed:

¢ Purposive sampling ensured that participants possessed
direct experience with smartboard use, aligning with the
study’s objectives (Willie 2024).

¢ Convenience sampling was used to gain logistical access
to the research site, leveraging the researcher’s proximity
(Pandey & Pandey 2021).

The final sample included five Grade 12 teachers. While
appropriate for qualitative research, the reliance on
convenience sampling may introduce bias, particularly in
terms of representativeness. However, this limitation was
mitigated by selecting participants with relevant, varied
teaching contexts and ensuring rich, detailed narratives
(Creswell & Poth 2016).

Data collection

Semi-structured interviews were used to elicit detailed
responses while maintaining flexibility to explore emergent
topics (Magaldi & Berler 2020). Interviews ranged from
45 min to 60 min in duration and were conducted in quiet
spaces familiar to the participants. Interview protocols began
with general questions and progressed to more specific
probes concerning smartboard integration, technological
support and pedagogy.

Data saturation was monitored throughout collection, and no
new themes emerged after the fourth interview, supporting
the adequacy of the sample size (Guest et al. 2020). Interviews
were audio-recorded with consent, transcribed verbatim and
anonymised.

Data analysis

Thematic analysis was applied using CAQDAS (NVivo) to
facilitate systematic coding, storage and retrieval (Smit &
Scherman 2021; Vignato et al. 2022). Codes were generated
inductively, based on recurring patterns emerging from the
transcripts, but later organised deductively according to
the TPACK framework to guide thematic interpretation
(Braun & Clarke 2019).

Themes were validated through peer debriefing and
supervisor review, enhancing analytical rigour. While
intercoder reliability was not formally assessed, coding was
independently reviewed and refined collaboratively to
enhance consistency.

Quality criteria and trustworthiness

To enhance the trustworthiness of the study, four criteria were
rigorously applied: credibility, transferability, dependability
and confirmability.
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Credibility was ensured through prolonged engagement
with participants, triangulation of data sources (interviews,
field notes and literature) and member checking, where
participants reviewed and verified transcripts and emerging
interpretations to confirm accuracy and authenticity
(Baixinho & Costa 2020; Shufutinsky 2020).

Transferability was addressed by deeply contextualising the
study, offering thick descriptions of the school environment,
classroom dynamics and participant demographics. These
details enhance the applicability of findings to similar
township schooling contexts (Weise et al. 2020).

Dependability was achieved through the creation of a
structured audit trail documenting the research design,
sampling procedures, coding processes and analytical
decisions. This level of transparency ensures replicability and
traceability for future research (Pandey & Pandey 2021).

Confirmability was maintained through ongoing researcher
reflexivity and consultation with academic supervisors,
which helped to identify and manage potential biases. All
analysis procedures were logged using CAQDAS tools and
retained in secure digital archives to preserve transparency
and methodological integrity (Giustini 2024).

Ethical considerations

Ethical clearance to conduct this study was obtained from
the University of South Africa College of Science, Engineering
and Technology, School of Computing ERC on 03 February
2025. The ethical clearance number is 6750. Participants were
informed of the study’s aims and provided written, voluntary
consent (Alderson & Morrow 2020). Confidentiality was
upheld via pseudonyms and secure data storage. Participants
retained the right to withdraw at any stage without
consequence (Bos 2020).

The researcher’s positionality as a postgraduate student with
prior exposure to township education was acknowledged
through reflexive practice, allowing for critical engagement
with potential biases throughout the research process.

Results and findings

This section presents the results of the data analysis,
organised around the research questions and themes that
emerged during the coding process. The data from the
interviews were analysed using qualitative coding and
categorised according to the TPACK framework, which
served as a lens to explore the integration of smartboards
in teaching and learning. The findings are presented with
an emphasis on the voices of the participants, as well as
the challenges and opportunities identified through the
analysis.

Table 1 presents a comparative overview of participant
responses aligned with the core themes identified in the
interviews. As shown in Table 1, while all participants
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acknowledged the presence of smartboards in their schools,
only two reported consistent usage. This discrepancy
highlights a significant gap between technological access and
meaningful pedagogical integration, an issue central to the
efficacy of smartboard use in township schools.

Findings for RQ1: How do Grade 12 teachers at Soshanguve
Secondary School apply their technological knowledge to integrate
smartboards in their classrooms for teaching and learning?

The application of TK by teachers was varied and largely
dependent on the availability of functional technology.

Technological knowledge

Some teachers demonstrated a strong awareness of the
potential of smartboards. They could identify the functions
and features of the technology, such as the ability to display
multimedia content, annotate lessons in realtime and use
interactive features to engage learners. However, their ability
to apply this knowledge was often compromised by
inconsistent access to working smartboards:

“We know what the smartboard can do, butit’s often not working,
and there’s no backup plan.” (Participant 1)

‘The smartboard can be a great tool, but it’s just not reliable
enough for me to rely on it every day.” (Participant 2)

This illustrates a foundational understanding of TK but
highlights a disconnection between knowledge and
application because of infrastructural instability.

Impact on technological content knowledge

When smartboards were operational, teachers used them to
enhance lesson delivery through content-specific visuals and
simulations. One participant explained:

‘When it works, I can show videos, animations and diagrams
that make the lesson more engaging.” (Participant 4)

This demonstrates partial TCK, where technology supports
content-specific instruction. However, the inconsistent utility
of smartboards impeded sustainable integration.

Support and professional development

Participants highlighted limited support from the school’s
ICT committee:

‘There’s no structured training on how to effectively use
smartboards in teaching. Sometimes we're left to figure it out on
our own.” (Participant 3)

This highlights a gap in TPK, as teachers lack sufficient
training to align digital tools with instructional strategies.
These limitations are consistent with findings by Tondeur
et al. (2016), who emphasise that without continuous and
context-responsive professional development, the presence
of digital infrastructure alone does not translate into effective
pedagogical integration.
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TABLE 1: Responses from all participants.
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Question

Participant 1

Participant 2

Participant 3

Participant 4

Participant 5

Teaching
environment

Use of
technology in
school

Infrastructure
support

Technological
tools available

Guidance on
choosing tech
tools

Teaching
strategies used

Pedagogical
approach choice

Technology to
create
engagement

Impact of
technology on
learner learning

Integration of
technology
and learner
needs

Technology
supporting
assessment

Crowded classrooms, lack
of resources.

ICT is available, but
smartboards are rare.

Limited ICT tools for both
teachers and learners.

Projectors, smartboards,
laptops, and Wi-Fi.

Minimal guidance, often
teacher-driven
experimentation.

Lecture, group discussions,
peer teaching and
scaffolding.

Based on learner level
and available resources.

Videos and smartboards
when available.

Improved attention and
understanding through
multimedia.

Technology helps to cater
to different learning styles
but is often inconsistent.

Mostly uses traditional
methods for assessment;
technology supports peer
and group learning.

Small classrooms with

limited seating and ventilation

issues.

Smartboards are present

but not consistently used; basic
technology like projectors is

more common.

School has Wi-Fi but no
consistent access to tech
for learners at home.

Smartboards, laptops and
projectors, but availability
fluctuates.

ICT committee provides
some support.

Group discussions, peer
teaching and multimedia
integration.

Depends on learners’
comprehension and tech
availability.

Multimedia tools like
videos and projectors.

Smartboards and
interactive tools increase
engagement but limited
because of availability.

Technology accommodates
various learners when

available, but tech barriers exist

for disadvantaged learners.

Technology is limited in
supporting assessments
because of inconsistent
tech availability.

Adequate space but lack
of modern technology.

Limited technology use,
smartboards available
but not always
functional.

Learners from
low-income families lack
devices at home; school
provides some tech
support.

Smartboards and Wi-Fi,
although usage is
inconsistent.

No official guidelines;
decisions are based on
trial and error or advice
from other teachers.

Lecture, discussions and
multimedia integration
when available.

Adaptive approach
based on learner pace
and content.

Videos, images and

interactive presentations.

Positive, although
inconsistent, impact of
smartboards on learning
and engagement.

Technology helps with
differentiation in
instruction but is
underutilised.

Some digital
assessments, but heavily
reliant on traditional
tests and grading.

Overcrowded classrooms
and outdated
infrastructure.

Limited smartboard use

because of technical issues;

rely more on traditional
methods.

School infrastructure has
Wi-Fi and smartboards,
but home access is
limited for most learners.

Laptops, smartboards,
projectors and Wi-Fi.

ICT committee offers
some guidance, but
teachers mostly choose
tools independently.

Lecture, multimedia
integration, peer teaching
and scaffolding.

Pedagogical strategies vary

depending on learner needs

and technology availability.

Smartboards and
interactive tools
when possible.

Increases learner focus
when multimedia is
available, but not a
frequent occurrence.

Accommodates different
learners’ needs when
technology is functional.

Minimal tech-supported
assessments because of
infrastructure challenges.

Overcrowded classrooms, unclean
and not conducive for learning.

Previously advanced with
smartboards, but technology
deteriorated. Smartboards are
present but not always working.

Some ICT infrastructure is present,
but many learners come from
disadvantaged backgrounds with
limited home tech access.

Smartboards, laptops, projectors and
Wi-Fi present in some rooms.

ICT committee available to guide on
tech integration, but support is
optional.

Question and answer, group
discussions, scaffolding and peer
teaching.

Dependent on learner pace,
socioeconomic context and
availability of smartboards.

Videos and smartboards stimulate
learner engagement when tech
works.

Smartboards and multimedia
increase engagement, with published
research showing higher attention
and results when used compared to
traditional methods.

Technology supports inclusive
learning, especially through
smartboards.

Little use of technology in
assessments because of
infrastructure issues and classroom
dynamics.

ICT, information and communication technology.

Findings for RQ2: What are the pedagogical strategies that
teachers use in conjunction with smartboards in their classrooms
for teaching and learning?

Teachers reported adapting their pedagogical approaches in
response to smartboard availability.

Pedagogical knowledge

Teachers demonstrated versatility in strategies ranging from
lectures and discussions to peer teaching and scaffolding.
Smartboards were used to project multimedia content that
supported active learning;:

‘Using the smartboard helps my learners visualise complex

concepts that would otherwise be difficult to understand with
just a textbook.” (Participant 1)

This illustrates the application of PK, supported by TK, in the
form of TPK, particularly where content presentation was
enhanced by visual aids.

Active learning and collaboration

Several participants encouraged learner interaction with
the smartboard:
‘Sometimes I invite learners to come up and interact with the

smartboard. It encourages them to engage more deeply with the
material.” (Participant 5)

http://www.ajoted.org . Open Access

This demonstrates emergent TPACK, where technological
tools are not only integrated with pedagogy and content but
also reconfigure classroom dynamics.

Pedagogical adaptation
As one participant note:

‘Sometimes the smartboard is just not available, so I adapt by
using a traditional whiteboard or PowerPoint slides on a
projector.” (Participant 2)

This reflects adaptive pedagogical responses constrained by
unreliable technological infrastructure, limiting teachers’
ability to enact TPK consistently.

Findings for other emerging themes
Infrastructural challenges

Overcrowding and inadequate infrastructure were common
concerns:

‘When there are too many learners in the class, it’s hard for
everyone to benefit from the smartboard, even if it’s available.'
(Participant 4)

These challenges not only inhibit access to technology but
disrupt the alignment between pedagogy and content
delivery, thereby hindering TPACK development.
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Professional development gaps

Teachers repeatedly expressed the need for structured
training:
‘If we had more training on how to incorporate smartboards

into our teaching, it would make a huge difference.’
(Participant 3)

This points to a systemic failure to develop TPK and TCK,
limiting the full integration of smartboards into content-
aligned, pedagogically sound teaching. As observed in prior
studies, sustained professional development is essential for
fostering TPACK fluency (Gumede & Mavuru 2025; Yusuf &
Olumorin 2023).

The findings reveal that while teachers possess
foundational TK, they face considerable constraints in
translating it into effective pedagogical practice. The
integration of smartboards is inconsistently realised
because of infrastructural challenges, limited professional
development and a lack of context-specific support.
Although elements of TPK, TCK and even full TPACK are
present in isolated instances, systemic barriers prevent
their sustained development. These results highlight the
need for a holistic approach to educational technology
integration, one that includes reliable infrastructure,
targeted training and institutional support frameworks
tailored to township school contexts.

Discussion

This study investigated the integration of smartboards in
Grade 12 classrooms at a secondary school in Soshanguve,
focusing on teachers’ TK, pedagogical strategies and
contextual challenges. Anchored in the TPACK framework,
the findings reveal both the potential and limitations of
smartboard use in under-resourced South African educational
environments.

Teachers demonstrated foundational TK, recognising the
affordances of smartboards for multimedia presentation,
content annotation and visual enhancement. However, their
limited access to functional devices, unreliable internet and
inadequate maintenance impeded the translation of this
knowledge into sustained classroom use. This reflects
findings from Moosa et al. (2024), who identified
infrastructural inconsistencies as a key barrier to meaningful
technology integration.

As Table 1 illustrates, although smartboards were present in
all classrooms, only two teachers reported consistent use.
This access—usage gap highlights a disconnect between
infrastructure availability and pedagogical application,
highlighting the fragility of digital learning initiatives when
systemic support is lacking. These infrastructural constraints
disrupted not only the development of TK but also impeded
the emergence of TPK and TCK, as teachers had few
opportunities to align digital tools with their subject-specific
pedagogies.
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Importantly, these limitations have broader implications for
teaching quality and equity. Learners in under-resourced
schools face inconsistent exposure to digital learning
experiences, deepening the divide between policy ambition
and classroom reality. The underdevelopment of TCK means
that smartboards are often used for content display rather
than as tools to explore disciplinary concepts dynamically.

Despite these barriers, teachers consistently exhibited PK
through strategies that prioritised learner engagement,
particularly when smartboards were functional. They
employed group discussions, interactive exercises and visual
aids to support constructivist learning approaches. Yet, the
inconsistent use of smartboards meant that opportunities to
develop holistic TPACK competencies remained sporadic,
especially in subjects requiring visual abstraction such as
physical sciences.

A key insight from this study is the absence of structured
professional development. Teachers predominantly relied
on self-directed learning and informal peer networks to
enhance their skills. This reliance on improvisation and
fragmented support reflects a structural deficit in
institutional investment in capacity-building. As noted by
Major, Francis & Tsapali (2021), in low- and middle-income
countries, technology-supported interventions are often
implemented without sufficient professional development
infrastructures, thereby limiting their pedagogical impact.
Without consistent and well-supported training initiatives,
the integration of technologies such as smartboards remains
superficial, hindering the development of TPK.

Moreover, participantsreported alack of clearimplementation
guidelines, leaving them uncertain about best practices for
technology integration. This ambiguity led to ad hoc decision-
making rather than systematic instructional planning. The
absence of policy frameworks tailored to the infrastructural
and socio-pedagogical realities of township schools prevents
smartboards from becoming transformative tools. Instead,
they remain underutilised artefacts with latent potential.

Overcrowded classrooms, outdated facilities and intermittent
internet access collectively undermine the development of
Technological Pedagogical Content Knowledge (TPACK).
When compounded by insufficient training and support,
these conditions render even motivated teachers unable to
fully realise the benefits of digital pedagogy. As such, the
integration of smartboards must be reconceptualised not only
as a technical challenge but also as a matter of systemic equity.

These findings highlight the urgent need for investment in
stable infrastructure, ongoing professional development and
context-specific pedagogical frameworks. Such interventions
would help realise the full promise of smartboards, aligning
them with the TPACK model to support meaningful,
equitable and sustainable teaching practices.

These insights pave the way for targeted interventions aimed
at enhancing smartboard integration through infrastructural
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investment and capacity-building initiatives and form the
basis for the concluding recommendations in the next section.

Conclusion

These findings offer implications for educational policy and
technology integration initiatives, especially within the
context of under-resourced South African schools. The study
examined the integration of smartboards in Grade 12
classrooms at a secondary school in Soshanguve, focusing on
teachers” technological knowledge, pedagogical practices
and the contextual factors that shaped the use of smartboard
technology. While participants demonstrated foundational
technological knowledge and an appreciation for the
pedagogical affordances of smartboards, the actualisation of
these affordances was significantly constrained by unreliable
infrastructure, inconsistent access to functioning equipment
and limited institutional support.

By employing the TPACK framework, the study revealed
how teachers navigated the intersections of technological,
pedagogical and CK. When operational, smartboards
enhanced learner engagement through multimedia content,
interactive visualisations and collaborative classroom
activities. However, these instances were often isolated and
inconsistently applied because of infrastructural limitations
such as overcrowded classrooms and poor technical
maintenance. Additionally, a lack of structured professional
development hindered the development of teachers’” TPK
and TCK, which are essential for effective integration.

In addressing these challenges, several implications for
practice emerge. At the policy level, there is a clear need to
establish a coherent framework for technology integration
that includes enforceable infrastructure standards, equitable
resource allocation and consistent technical support for
township schools. Within schools, administrators should
prioritise the routine maintenance of smartboards and ensure
dedicated support for teachers facing technical difficulties. In
parallel, teacher training programmes must be designed
to move beyond basic operational knowledge, offering
sustained and context-responsive professional development
that explicitly incorporates the TPACK model. These
programmes should be iterative, practically grounded and
sensitive to the specific pedagogical contexts in which
teachers operate. Curriculum planners should also embed
smartboard integration examples into curriculum documents
to encourage subject-specific application, particularly in
content-heavy disciplines such as the sciences.

Future research should consider longitudinal approaches
that assess how professional development impacts
smartboard usage over time and how learners experience
technology-enhanced teaching in resource-constrained
contexts. Comparative studies between different socio-
economic school environments may further clarify which
conditions enable or inhibit sustainable technology
integration.
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Although smartboards present significant potential to
improve teaching and learning in South African township
schools, this potential can only be realised through
coordinated efforts that strengthen infrastructure, invest in
teacher capability and align policy with the lived realities of
under-resourced classrooms. In doing so, smartboards can be
transformed from underutilised technological artefacts into
catalysts for pedagogical innovation and educational equity.
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