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ABSTRACT This study examines how Al-driven tools enhance pedagogical experiences in tertiary geography in South
Africa. Adopting an interpretivist qualitative case study, researchers surveyed 20 student teachers to analyse the adoption
of adaptive technologies. Results indicate that these systems markedly advance conceptual mastery, scholarly results, and
intrinsic motivation. Nevertheless, infrastructural constraints, scholastic integrity hurdles regarding citation, and potential
cognitive dependency remain prominent barriers. Although Al serves as a powerful augmentation to conventional instruction,
its efficacy depends on reforming digital frameworks and ethical standards. The findings urge institutions to prioritise

professional faculty development and robust connectivity to navigate the 21% century educational transformation.

INTRODUCTION

In the 21* century, the educational landscape is
being fundamentally reshaped by technological in-
novation. At the forefront of this transformation is
Artificial Intelligence (Al), abranch of computer sci-
ence dedicated to developing systems capable of
executing tasks that normally require human intelli-
gence. In education, Al’s application is driving a
shift from a “one-size-fits-all”” model to personalised
learning, an approach that tailors the learning expe-
rience to each student’s unique needs, interests, and
learning style (Vorobyeva et al. 2025). This study
focuses on the integration of these Al-driven per-
sonalised learning strategies specifically within the
discipline of geography education. Geography, as a
subject, requires not only the acquisition of factual
knowledge but also the development of complex
spatial reasoning, critical thinking, and an under-
standing of human-environment interactions. The
confluence of these fields presents a unique oppor-
tunity to enhance learning outcomes and make the
subject more dynamic and engaging. This is partic-
ularly relevant in South Africa, where educational
institutions, including universities in the Eastern
Cape, are grappling with challenges like oversized
classes and limited resources, making it difficult to
implement personalised learning (Mncube et al. 2023).

The academic literature has extensively explored
the potential of Al in various educational contexts
(Jian 2023; Ayeni et al. 2024; Kaswan et al. 2024).
Artificial intelligence tools, such as smart tutoring
systems, can improve the educational process, and
adaptive learning platforms are lauded for their abil-
ity to provide immediate feedback and dynamic con-
tent, thereby enhancing student engagement and
academic performance. Despite this growing body
of research, several critical gaps and inconsisten-
cies persist, particularly within geography. The ben-
efits of artificial intelligence in education are widely
acknowledged and well documented, however,
there is a dearth of empirical research that explicitly
validates the pedagogical value of Al in enhancing
core geographical skills, such as spatial thinking,
mapping, and data analysis. Much of the existing
literature is theoretical or focuses on general appli-
cations, leaving a gap in the understanding of how
Al effectively supports the unique demands of the
geography curriculum (Lee 2023).

Furthermore, recent scholarship has highlight-
ed significant controversy over the ethical implica-
tions of Al in education. Concerns about data pri-
vacy, algorithmic bias, and the potential for increased
student dependence on technology are frequently
raised but rarely addressed with robust, practical
solutions (Ferrara 2024). There is an inconsistency
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between the perceived potential of Al and its actual
implementation. These issues are particularly perti-
nent in South Africa, where equitable access to tech-
nology and data security are major concerns (Arule-
ba and Jere 2022). This study addresses these gaps
by providing a qualitative analysis of lived experi-
ences, moving beyond a technical focus to explore
Al integration’s socio-pedagogical and ethical
dimensions.

Research Question

How can Artificial Intelligence be effectively in-
tegrated into Geography education to personalise
learning experiences and improve student
outcomes?

Objective

The central objective of this research is to in-
vestigate how Artificial Intelligence (AI) can be ef-
fectively integrated into Geography education to
facilitate personalised learning experiences and en-
hance student outcomes. More specifically, the
study aims to assess the current extent of Al adop-
tion within Geography pedagogy, identify the unique
challenges and opportunities associated with Al-
driven instruction in the South African context, and
evaluate the perceived impact of these technologi-
cal tools on student engagement and academic
achievement.

Literature Review

The Current State of Al Integration in Geography
Education

The integration of Al into geography education
is still in its formative stages, but a growing body of
literature reveals several key applications. Al-pow-
ered tools such as Geographic Information Systems
(GIS), which use Al for spatial analysis and predic-
tive modelling, are being used to help students un-
derstand complex patterns in geographical data
(Rana and Bhambri 2025). Virtual Reality (VR) and
Augmented Reality (AR), often enhanced by Al,
are creating immersive learning experiences that al-
low students to explore geographical environments
in simulated 3D spaces, thereby enhancing their
spatial awareness (Al Balushi et al. 2024). Other ap-
plications include Al chatbots that address various
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questions, while intelligent tutoring systems deliv-
er tailored feedback that can serve as a “24/7” teach-
ing assistant, answering student queries and
providing instructional support.

While the potential is clear, the actual level of
integration remains uneven. Studies from other con-
texts, like South Africa, show that a primary obsta-
cleis the lack of adequate digital infrastructure, par-
ticularly in rural areas, and a shortage of qualified
educators with the digital literacy to effectively im-
plement these tools (Soekamto et al. 2022). A survey
of students at a rural Eastern Cape university found
that, while there is awareness and interest in Al,
challenges such as slow network speeds and limit-
ed access to technology are significant barriers to
its widespread adoption (Sithole and Mbukanma
2024). This highlights a critical need to improve
teacher training and expand digital infrastructure
to ensure that the benefits of Al in geography ed-
ucation are not limited to urban or well-resourced
institutions.

Perceived Benefits of Using AI-based Personalised
Learning Tools in Geography Education

The primary benefit of Al in geography educa-
tion is its ability to facilitate truly personalised learn-
ing experiences (Jian 2023). By analysing student
data with algorithms, Al can tailor content and learn-
ing paths to an individual’s specific needs, learning
pace, and style (Admane et al. 2024). This marks a
notable advancement over teaching methods that
apply the same approach to everyone, allowing stu-
dents to focus on areas where they need the most
support and accelerate in topics they grasp quickly.
For example, a student struggling with climate pat-
terns could be provided with targeted simulations
and explanations. At the same time, another who
excels in that area could be given more advanced
data analysis tasks. Tools powered by artificial in-
telligence boost engagement and motivation by
transforming learning into a more interactive and
lively experience. Using VR, AR, and interactive GIS
platforms transforms abstract concepts into tangi-
ble experiences, fostering a deeper interest in the
subject. Students highlight that Al tools make learn-
ing “fun” and help them better understand con-
cepts. The ability of Al chatbots to provide immedi-
ate feedback and serve as a constant source of in-
formation also empowers students, allowing them
to gain greater control over their learning experi-
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ence and providing a form of academic support that
may not always be available from teachers and
lecturers.

The Impact of Al-driven Personalised Learning
Strategies on Student Engagement and Academic
Performance in Geography

Research consistently indicates a positive cor-
relation between the use of Al tools and student
engagement and academic performance. Studies
have shown that personalised learning experiences
that cater to an individual student’s strengths and
interests can improve their overall educational ex-
perience, engagement, motivation, and conceptual
mastery (Selvakumar et al. 2025). By providing real-
time feedback and adaptive content, Al platforms
can help students address knowledge gaps and
solidify their understanding of complex geographi-
cal concepts, which is often reflected in improved
grades and test scores (George 2023). A study ex-
amining student engagement with Al tools found a
robust positive correlation between behavioural
engagement and academic performance, suggest-
ing that when students actively use these tools,
their academic performance improves. It is crucial
to note that Al tools are most effective when they
serve as an addition to traditional teaching meth-
ods rather than a replacement. The human element
of instruction remains central to fostering mean-
ingful learning interactions, critical thinking, and
social-emotional skills. Al platforms are most im-
pactful when they free educators from administra-
tive responsibilities, allowing them to focus on
teaching and offer personalised mentorship (Vash-
ista et al. 2023). Students express that Al tools
improve their understanding and academic level,
but not to the extent of replacing the teacher entirely
(Chan and Ts12024).

Challenges and Ethical Concerns Faced by
Students when Using These Tools

The use of artificial intelligence (Al) in the edu-
cation sector, particularly in South Africa, is becom-
ing increasingly prevalent but is also fraught with
challenges and ethical concerns. One of the most
significant issues is the digital divide, which, in mar-
ginalised communities, exacerbates existing educa-
tional inequalities by unequal access to technology
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and reliable internet connectivity. This can create a
situation in which only a select group of students
can benefit from these advanced tools, leaving oth-
ers behind. Furthermore, the lack of clear institu-
tional policies on Al use creates confusion among
students and educators about academic integrity
and plagiarism (Tarisayi 2025). In Nwozor’s (2025)
study, many students are unsure how much they
can rely on Al-generated content without crossing
the line into academic dishonesty, highlighting the
urgent need for a standardised protocol.

Beyond academic integrity, other ethical con-
cerns include data privacy and algorithmic bias. Al
systems rely on large datasets, and there is a risk
that these datasets may contain biases that could
be perpetuated by the Al, leading to unfair out-
comes for certain student groups (Ferrara 2024).
There are also concerns about the potential for ex-
cessive student dependency on Al, which could
deteriorate critical thinking and problem-solving
skills. The research by Zhai et al. (2024), Cela et al.
(2024), George et al. (2024) and Szmyd and Mitera
(2024) indicates that students are aware of this risk,
with some consciously limiting their use of Al to
avoid overreliance. Therefore, a careful balancing
act is required to leverage the benefits of Al while
safeguarding human-centric skills and ethical
principles.

Theoretical Framework

This study is underpinned by the Technologi-
cal Pedagogical Content Knowledge (TPACK)
(Mishra and Koehler 2006) framework and Construc-
tivist Learning Theory (Piaget 1971; Vygotsky 1978),
which provide a strong foundation for understand-
ing the use of Al-driven personalised learning in
Geography education. TPACK highlights the need
for teachers to integrate content knowledge (what
to teach), pedagogical knowledge (how to teach),
and technological knowledge (which tools to use)
to design meaningful lessons (Mishra and Koehler
2006). In Geography, this involves selecting appro-
priate Al tools that support map work, spatial analy-
sis, and geographic inquiry while ensuring that content
and pedagogy remain aligned.

Constructivist Learning Theory, rooted in the
work of Piaget (1971) and Vygotsky (1978), empha-
sises that learners actively build knowledge through
experience, interaction, and problem-solving. From
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this perspective, Al’s adaptive features can provide
scaffolding within each learner’s zone of proximal
development by adjusting tasks to their prior knowl-
edge, offering real-time feedback, and encouraging
inquiry-based learning. This ensures that Geogra-
phy students engage meaningfully with concepts
such as scale, projection, and spatial processes rather
than relying solely on rote learning. As shown in
Figure 1, these theories, TPACK and constructivism,
complement each other in grounding this study.

TPACK ensures that the integration of Al into
Geography education is both pedagogically sound
and content-appropriate, while constructivism ex-
plains how Al personalisation promotes deeper, stu-
dent-centred learning. This integration is particular-
ly relevant in the South African higher education
context, where students enter with diverse academ-
ic backgrounds and require adaptive, learner-cen-
tred approaches to support their engagement and
success in Geography. Integrating Al into geogra-
phy education presents a transformative opportu-
nity to move beyond traditional pedagogical meth-
ods and provide more personalised, engaging, and
effective learning experiences. The literature over-
whelmingly points to AI’s potential to enhance stu-
dent understanding and academic performance
through adaptive content, immersive technologies,
and real-time support.

METHODOLOGY

This research is grounded in the interpretivist
paradigm, which emphasises the subjective inter-

TPACK Framework

[l Content Knowledge
(Geography concepis)
(Teaching strategies)

[T} Technological Knowled
[Ai‘l.wls, GIS, adaptive ;yslzr:sl

Al Bningratien

Fig. 1. Correlation of these theories to the study
Source: Authors 2026
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pretation of human experiences. Interpretivism was
chosen because the study seeks to understand how
students perceive and interpret the use of Al-driven
personalised learning in their Geography education
(Omodan 2022;2024). Rather than generalising find-
ings to all students, the study focuses on the mean-
ings and experiences of a specific group, allowing
for rich, contextualised insights. This paradigm
aligns with the study’s exploratory nature and sup-
ports the generation of nuanced understandings of
how Al is integrated into Geography teaching and
learning.

The study used a qualitative research approach,
which is particularly suited to exploring participants’
perceptions and experiences in depth. Qualitative
research was appropriate because it prioritises par-
ticipants’ voices and provides descriptive insights
that cannot be captured through numerical data
alone (Tracy 2024; Lim 2025). By using open-ended
questions, the study elicited detailed accounts of
students’ experiences with Al tools, their challeng-
es, and their perceived benefits of personalised
learning in Geography education. This approach
ensured that the complexities of Al integration in
education were adequately explored. A case study
design was adopted, focusing on one South Afri-
can university, Walter Sisulu, in the Eastern Cape.
The case study approach was suitable because it
allowed for an in-depth exploration of the phenom-
enon within its real-life context (Priya 2021), that is,
the experiences of Geography teaching students
with AL The case study design enabled the research-
er to examine not only individual perspectives but

Constructivist Learning Theory

10 Active Knowledge Construction
(Stwdents build understanding)
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also patterns and themes across participants, pro-
viding a holistic understanding of how Al is per-
ceived in the specific educational setting. This ground-
ed the research contextually and made it relevant to
teacher education in South Africa.

To address the requirement for methodological
clarity regarding data collection, this study is an
empirical inquiry based on primary field data. The
study population comprised third-year B.Ed. Hu-
manities students registered for Geography teach-
ing at a South African university. From this popula-
tion, a purposive sample of 20 students was select-
ed. Purposive sampling was used to specifically tar-
get students with prior experience using Al tools, as
their perspectives were directly relevant to the re-
search questions. This sampling strategy ensured
that participants were well-positioned to provide
meaningful insights into the application of Al for
personalised learning in Geography education. The
manageable sample size allowed for detailed data
collection and thematic analysis. Data were collect-
ed via a Google Forms survey with open-ended
questions designed to capture students’ experienc-
es and perspectives on Al-driven personalised learn-
ing. The online survey format offered flexibility, con-
venience, and accessibility, allowing participants to
respond at their own pace. Google Forms also facil-
itated efficient data management and ensured that
responses were stored securely. The open-ended
nature of the questions enabled students to articu-
late their thoughts in detail, providing rich qualita-
tive data aligned with the study’s interpretivist and
qualitative orientation.

The data collected through Google Forms were
analysed using thematic analysis. Following Braun
and Clarke’s (2006) framework, the researcher en-
gaged in a step-by-step process of familiarising with
the data, generating initial codes, identifying themes,
reviewing and refining these themes, and produc-
ing a structured narrative, an approach later refined
by Braun and Clarke (2022) to foreground reflexivity
and researcher positionality in theme development.
Thematic analysis was appropriate as it allowed the
researcher to identify patterns and recurring ideas
across participants’” responses while also capturing
unique perspectives. This method ensured that the
analysis remained grounded in the data and reflective
of participants’ lived experiences with Al in Geography
education.

To maintain trustworthiness and rigour, the
study adhered to the criteria of credibility, transfer-
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ability, dependability, and confirmability (Ahmed
2024). Credibility was enhanced by aligning the sur-
vey questions directly with the research objectives,
ensuring that responses addressed the study’s fo-
cus. Transferability was supported by providing a
detailed description of the research context and par-
ticipants, enabling others to determine the relevance
of findings in similar settings. Dependability was
strengthened by maintaining consistency in the data
collection process, while confirmability was ensured
by minimising researcher bias and keeping a clear
record of the analysis process. Although the study
did not require a formal ethical clearance certificate,
as it was conducted as a topic survey on the “appli-
cation of ICT in Geography”’, ethical principles were
upheld. Participants were informed of the study’s
purpose and assured that their responses would
remain anonymous and confidential. Participation
was voluntary, and students could withdraw at any
point. No personal identifiers were collected, and
the data were used solely for academic purposes.
By adhering to these ethical practices, the study
safeguarded the dignity and rights of all participants.
To maintain anonymity and confidentiality, partici-
pants were identified as P1-P20 rather than by name.
The study faced certain limitations, including its
small sample size of 20 participants, which may limit
the generalisability of the findings beyond the se-
lected university context. Furthermore, data collec-
tion via Google Forms limited the opportunity to
probe responses in greater depth, as would be pos-
sible in interviews. However, the study also had
clear delimitations, as it intentionally focused only
on third-year B.Ed. Humanities students specialising
in Geography teaching with prior Al experience. These
delimitations were necessary to ensure that the data
collected were relevant to the study’s objectives, even
if they narrowed the research’s scope.

RESULTS

The thematic analysis of data collected via the
Google Forms survey revealed four key themes re-
garding participants’ perceptions and experiences
with Al-driven personalised learning tools in geog-
raphy education. The findings are presented below,
incorporating both qualitative narratives and quan-
titative context to explain the data trends. As illus-
trated in Figure 2, the themes represent a holistic
view of the educational impact, ranging from cognitive
gains to infrastructural and ethical barriers.
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Fig.2. Themes represent a holistic view of the educational impact, ranging from cognitive gains to infrastructural

and ethical barriers
Source: Authors 2026

Theme 1: Improved Understanding and A cademic
Performance

A predominant theme that emerged from the data
was the students’ belief that Al tools significantly
improve their comprehension of geographical con-
cepts and, consequently, their academic performance.
Quantitatively, a significant majority of the 20 par-
ticipants explicitly linked their improved grades to
the use of these tools. Participants reported that
AT’s ability to provide tailored information and simplify
complex topics was highly beneficial.

P1: “The tools simplify some of the concepts that [
Jfind difficult to grasp; they even allow me to ask ques-
tions that a human might not be able to answer.”

P2: “It has improved my understanding to a
great extent because it is easy to get information
on this tool, and my results have improved.”

P20: “Al-based personalised learning tools pro-
vide a better understanding of Geography con-
cepts. Largely improved my understanding because
it is easy to get information.”

Int J Edu Sci, 54(3): 421-431 (2026)

These findings are consistent with the academ-
ic literature, which notes that Al-powered tools such
as intelligent tutoring systems and adaptive learn-
ing platforms are lauded for their ability to provide
real-time feedback and dynamic content, thereby
improving student engagement and academic per-
formance (Jian 2023; Ayeni et al. 2024; Kaswan et al.
2024). This directly aligns with the Constructivist
Learning Theory, as students actively build on their
prior knowledge with the aid of the Al. Many stu-
dents also noted a direct correlation between their
use of these tools and better grades, confirming the
link between enhanced comprehension and academic
outcomes.

P12: “It played a significant role in improving
my academic performance.”

P2: “It has improved my academic performance
in the Geography module to a greater extent. My
grades have improved.”

The participants’ responses underscore a strong
belief in Al tools’ capacity to serve as effective scaf-
folds for learning. They perceive these tools not
merely as sources of information but as dynamic
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aids that facilitate a deeper, more personalised
understanding of complex geographical concepts.

Theme 2: Enhanced Engagement and Motivation

The findings indicated that Al tools make the
learning process more engaging and interactive for
the students. Qualitative feedback suggests that
the visual nature of Al-driven geography tools acts
as a primary motivator for sustained study sessions.

P3: “They help in making the topics more engaging.”

P16: “Yes, they do, because it becomes exciting
when doing research.”

P13: “It makes teaching and learning fun, and
students get more involved in the learning process.”

This aligns with the Constructivist Learning
Theory’s emphasis on active and participatory learn-
ing. Students found that the dynamic nature of Al,
including visual and interactive features, made learn-
ing enjoyable. This confirms findings from other
studies that Al-powered tools enhance engagement
and motivation by making learning more interactive
and dynamic (Selvakumar et al. 2025). Using VR,
AR, and interactive GIS platforms transforms ab-
stract concepts into tangible experiences, fostering
a deeper interest in the subject.

P3: “It makes the topics more exciting and eas-
ier to grasp, especially when it comes to visual
learning.”

Theme 3: Challenges with Technology and
Content Management

Despite the perceived benefits, participants also
highlighted significant challenges. While 100 per-
cent of the sample recognised the utility of AL, near-
ly half of the participants reported regular interruptions
due to connectivity issues.

P4: “The network speed starts to be slow.”

P10: “Network starts to be slow.”

P14: “My biggest concern is that it is hard to
reference the information when doing an assign-
ment, and it makes it hard to be a student and not
Jjust someone who takes information from AL”

These challenges relate directly to the Techno-
logical Knowledge (TK) component of the TPACK
model, revealing a gap between the availability of
technology and its effective implementation. The
most common issues were slow network speeds
and a lack of clarity on how to reference Al-generat-
ed content. These issues are consistent with the
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existing literature, which highlights the digital di-
vide and the lack of clear institutional policies on Al
use as significant barriers in the South African con-
text (Aruleba and Jere 2022; Sithole and Mbukanma
2024; Tarisayi 2025).

P12: “How to reference.”

Theme 4: Concerns about Over-reliance and
Teacher Replacement

The fourth theme reflects the students’ appre-
hension about the potential negative consequenc-
es of Al integration. This thematic area highlights a
critical tension between the tool’s efficiency and
the students’ sense of academic agency.

P14: “The biggest concern is that students may
become lazy and not rely on their own skills and
brains.”

P20: “That students may rely on Al only and
ignore other learning methods.”

‘While recognising the value of the tools, partic-
ipants expressed concern that students could be-
come overly dependent on Al thereby diminishing
their critical thinking and problem-solving skills. This
is acrucial finding that aligns with the literature (Cela
et al. 2024; George et al. 2024; Szmyd and Mitera
2024; Zhai et al. 2024), indicating that students are
aware of this risk. There was strong consensus
among participants that Al should complement, rath-
er than replace, traditional teaching (Vashista et al.
2023; Chan and Tsi2024).

P12: “I think it can gradually replace tradi-
tional teaching. For now, no.”

P3: “I do not think it can fully replace a teacher
because a teacher is important when it comes to
discussions and explanations.”

The evidence gathered suggests that while em-
bracing Al as a valuable tool, the students in this
study remain firm in their conviction that the human
element of teaching is irreplaceable. Their respons-
es underscore a clear preference for a blended ap-
proach in which Al serves as a support system, not
a substitute, for the critical thinking, ethical reason-
ing, and social interaction that a teacher provides.
This finding is significant as it demonstrates that
even among ‘“digital native” students, there is a
sophisticated understanding of the limitations of
automated systems. Consequently, these results
reinforce the educator’s central role in a construc-
tivist, technology-enhanced classroom, where tech-
nology assists rather than governs the pedagogical
process (Chan and Tsi 2024; Vashista et al. 2023).
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DISCUSSION

The findings from this study confirm and signif-
icantly extend existing perspectives on integrating
Al in education, particularly through the lens of the
Technological Pedagogical Content Knowledge
(TPACK) model and Constructivist Learning Theo-
ry. The following major observations are critically
evaluated in relation to these frameworks and
recent scholarship.

AI-Driven Tools Enhance Understanding and
Academic Performance

This study observes that Al tools markedly im-
prove conceptual mastery and academic outcomes,
reinforcing a growing body of evidence. Recent
scholarship by Rana and Bhambri (2025) and Karol-
cik and Markova (2025) suggests that Alis no long-
er a peripheral tool but a core component of “Smart
Geography”, where machine learning algorithms as-
sist in processing complex spatial variables. When
evaluated through a Constructivist lens, this syner-
gy occurs because Al’s ability to provide person-
alised, real-time feedback allows students to active-
ly construct knowledge by addressing individual
cognitive gaps. This confirms the findings of Jian
(2023), Ayeni et al. (2024), and Kaswan et al. (2024)
on the positive correlation between Al-driven adap-
tive platforms and student outcomes. However, new-
erinsights from Vorobyeva et al. (2025) suggest that
the “scaffolding” provided by Al is most effective
when it moves beyond rote information retrieval
toward higher-order analytical tasks. The TPACK
framework explains that it is not merely the presence
of the technology (TK) that improves performance,
but its strategic alignment with effective pedagogy
(PK) and specific geography content (CK). As par-
ticipants noted that Al “simplifies difficult con-
cepts”, it becomes evident that the technology is
bridging the gap between prior knowledge and ad-
vanced geographical inquiry. This finding is cor-
roborated by Kgosi et al.’s (2026) South African
TPACK-and-SAMR-informed study of pre-service
teacher preparation, which similarly cautions that
Al use clusters at the lower “Substitution” and
“Augmentation” levels unless teacher educators
deliberately scaffold tasks toward the transforma-
tive “Modification” and ‘“Redefinition” levels of
technology integration.
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Sanli’s (2025) systematic review of Al applica-
tions in geography teaching cautions that peda-
gogical gains are unevenly distributed across sub-
disciplines, with physical geography and mapping
tasks benefiting more consistently than qualitative
reasoning in human geography. This tempers the
present study’s optimism and suggests that the im-
proved comprehension participants reported may
be concept-specific rather than uniform across the
discipline. Corroborating this, Lee’s (2026) study of
geography teachers found that gains from genera-
tive Al materialised only after structured professional
development, not from unguided exposure to the
tools themselves, implying that the positive out-
comes recorded here are likely contingent on the
students’ prior digital literacy and on staff capacity
to model effective Al-assisted inquiry, a boundary
condition this study’s sample cannot fully test.

Al Tools Increase Student Engagement and
Motivation

The finding that Al makes learning “fun” and
“engaging” aligns with contemporary research on
the affective dimensions of educational technology
(Selvakumar et al. 2025). Newer studies by Al Bal-
ushi et al. (2024) and recent reports on immersive
geography Lee’s (2026) emphasise that “gamified”
Al environments significantly lower the cognitive
barriers to entry for complex subjects such as mete-
orology and urban planning. By transforming ab-
stract geographical data into tangible, interactive
experiences, Al facilitates a core tenet of Construc-
tivism that active engagement is the precursor to
meaningful learning. Critically evaluating this, it can
be seen that while older literature focused on the
novelty of technology, recent scholarship in 2025-
2026 shifts the focus to “sustained engagement”
through Al-driven Virtual Reality (VR). When an
educator leverages Al (TK) to simulate complex spa-
tial processes (PK) within a geography lesson (CK),
they demonstrate high-level TPACK mastery, effec-
tively positioning technology as a fundamental cat-
alyst for intrinsic motivation rather than a class-
room distraction. Yet this optimism must be quali-
fied: Sanli (2025) notes that immersive, VR-driven
engagement is precisely the application most de-
pendent on high-bandwidth infrastructure and spe-
cialised hardware, meaning the sustained-engage-
ment gains reported in well-resourced contexts are
unlikely to transfer directly to the network-con-
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strained setting described by this study’s own par-
ticipants. Read critically, therefore, the participants’
enthusiasm for Al likely reflects engagement with
comparatively lightweight tools such as chatbots
and search-based platforms rather than the fuller VR-
based experiences highlighted in the wider literature,
indicating that “engagement” in this South African
case is a narrower construct than in infrastructure-
rich settings.

Infrastructural and Technical Challenges Hinder
Al Integration

Despite cognitive benefits, this study identifies
critical barriers to slow network speeds and refer-
encing ambiguities that mirror systemic inequities
in South Africa (Aruleba and Jere 2022; Sithole and
Mbukanma 2024; Tarisayi 2025). This directly ech-
oes Mokoena and Seeletse’s (2025) study of rural
South African educators, which similarly found that
unreliable connectivity, limited devices, and insuffi-
cient digital literacy training constrain Al adoption
regardless of teachers’ pedagogical willingness.
Evaluating these observations through the TPACK
model reveals a profound “Infrastructural TK Gap”,
a term increasingly used in 2026 literature to de-
scribe the disconnect between advanced software
and regional hardware capabilities. Even with high
pedagogical and content knowledge, the absence
of robust digital frameworks prevents the full reali-
sation of AI’s potential. Recent 2025 scholarship by
Nwozor (2025) explores the “Academic Honesty-
Dishonesty Nexus”, elaborating on the participants’
concerns about referencing. This suggests that in-
stitutional policies are lagging. There is an urgent
need to transition from “access-focused” policies
to “fluency-focused” policies that incorporate eth-
ical prompt engineering as an essential component
of teacher training. A useful comparator is Yang’s
(2026) study of Al and assessment in geography
education, which found that reactive, detection-
based responses to referencing ambiguities were
less effective than proactively redesigning assess-
ment around project-based, data-driven tasks and
the oral defence of student reasoning. Applied crit-
ically to the present findings, this suggests that the
participants’ referencing anxieties are not solely an
infrastructural or policy gap but also a symptom of
assessment formats that remain poorly matched to
an Al-mediated learning environment; addressing
the “Infrastructural TK Gap” without also reform-

Int J Edu Sci, 54(3): 421-431 (2026)

ing assessment design, as Yang (2026) argues, risks
treating only half of the problem.

Students Perceive Al as a Complement, Not a
Replacement for Teachers

A significant finding is the firm conviction that
Al cannot replace the human educator, a sentiment
aligned with studies emphasising social-emotional
mentorship (Vashista et al. 2023; Chan and Tsi 2024).
Ghamrawi et al.’s (2026) recent qualitative study of
school principals in Al-active schools reaches a
compatible but more precise conclusion: teachers
remain indispensable not simply because they pos-
sess emotion or morality in the abstract, but be-
cause they perform specific, observable practices,
such as requiring students to justify and critique
Al-generated content and converting Al outputs
into prompts for reflection, that Al cannot originate
on its own. Read against this evidence, the present
participants’ generalised claim that “a teacher is
important....when it comes to discussions and ex-
planations” gains sharper meaning: it is not the teach-
er’s mere presence but their active, judgement-based
mediation of Al outputs that participants are implic-
itly valuing, a distinction the original data collection
instrument did not probe directly and which future
interview-based research should examine explicitly.
Arecent 2026 critique of generative Al in education
suggests that while Al can replicate “teaching” (in-
formation delivery), it cannot replicate “educating”
(moral and critical guidance). From a Constructivist
perspective, learning is a social process requiring
nuanced discussion. The TPACK model reinforces
this by placing the teacher at the centre of decision-
making. Elaborating on this, Al is increasingly
viewed in Sanli’s (2025) review of intelligent tutor-
ing systems in geography education as an “auto-
mated teaching assistant” rather than a lead instruc-
tor. The results confirm that a blended approach
where Al supports but does not govern is the most
ethically sound and pedagogically effective path
forward, ensuring that the human element of instruction
remains irreplaceable in the age of automation.

CONCLUSION

The integration of Al-driven personalised learn-
ing tools into geography education offers a trans-
formative pathway to enhance student outcomes
and engagement. This research concludes that while
these technologies significantly bolster conceptual
mastery and intrinsic motivation by simplifying com-
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plex spatial data, their utility is fundamentally con-
tingent upon robust institutional support. The evi-
dence indicates that Al functions most effectively
as a digital scaffold that complements rather than
replaces the essential human element of pedagogy.
However, the persistence of the digital divide and
ambiguities surrounding scholarly integrity remain
significant barriers that must be navigated. Ultimately,
successful adoption requires a deliberate alignment
of technological tools with sound pedagogical
strategies, ensuring that innovation empowers both
educators and learners within the evolving South
African higher education landscape.

RECOMMENDATIONS

To support the strategic integration of Al in ge-
ography education, several key initiatives must be
prioritised. Institutions should invest in robust dig-
ital infrastructure to ensure equitable access while
establishing comprehensive ethical policies and ref-
erencing guidelines for Al-generated content. Pro-
fessional development programs must be implement-
ed to equip educators with TPACK-aligned skills,
ensuring that the curriculum effectively incorpo-
rates tools such as GIS to enhance spatial analysis.
Educational stakeholders should prioritise curricu-
lar adaptations that foster digital literacy and miti-
gate over-reliance. Future research should expand
into larger-scale, mixed-methods studies to examine
the long-term impact of Al on critical thinking and to
generalise these findings across diverse academic
populations.

LIMITATIONS

This research explores the integration of Al-driv-
en personalised learning tools in Geography educa-
tion within a South African university context us-
ing a qualitative case study design. The study con-
cludes that while Al significantly bolsters concep-
tual mastery and student engagement by acting as
a dynamic instructional scaffold, its success is fun-
damentally contingent upon overcoming system-
ic barriers such as the digital divide and ethical
ambiguities regarding academic integrity. Ultimate-
ly, the findings advocate for a blended pedagogi-
cal approach where Al serves as a powerful com-
plement to, rather than a replacement for, the es-
sential mentorship and critical guidance provided
by the educator.
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