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Abstract

Artificial intelligence (Al) is increasingly being integrated into higher education Among
these innovations, Al teaching assistants have emerged as tools that can provide immedi-
ate academic support, personalized feedback, and improved access to learning resources.
Despite the growing adoption, limited research has explored students” knowledge, atti-
tudes, and acceptance of Al teaching assistants in African higher education contexts. The
Technology Acceptance Model was adopted as a theoretical lens to explore South African
university students” Knowledge, Attitudes and Acceptance of Al teaching assistants in a
clinical learning environment. A qualitative single case study design within an interpre-
tivist paradigm was employed. Data were collected through semi-structured interviews
with six undergraduate students who had experienced both traditional teaching ap-
proaches and Al-assisted learning. The data were analysed using thematic analysis. The
findings revealed three key themes: students’ understanding of Al teaching assistants, at-
titudes toward Al-assisted learning, and acceptance and concerns regarding Al in clinical
education. The results indicate that students generally demonstrate positive attitudes to-
ward Al teaching assistants and recognise their usefulness for supporting independent
learning. However, participants also expressed concerns regarding the accuracy of Al-
generated information and emphasized the continued importance of human educators in
clinical training.

Keywords: Al in education; Al teaching assistants; Technology Acceptance Model; stu-
dent perceptions; higher education

1. Introduction

In recent years, African universities have increasingly engaged in digital transfor-
mation initiatives aimed at improving access to education, enhancing teaching and learn-
ing, and strengthening institutional efficiency. The integration of educational technologies
such as learning management systems, online learning platforms, and digital assessment
tools has become more prominent, particularly in response to growing student enrolments
and the need for flexible learning environments.[1] In South Africa, higher education in-
stitutions have actively adopted various digital technologies to support blended and
online learning, especially following the COVID-19 pandemic, which accelerated the shift
toward technology-enhanced education.[2,3] Despite these developments, significant
challenges remain.

Many universities continue to face infrastructural limitations, including unequal ac-
cess to reliable internet connectivity, insufficient digital resources, and disparities in stu-
dents’ access to personal devices.[4] In addition, varying levels of digital literacy among
students and educators can affect the effective use of educational technologies in teaching
and learning.[5,6] While the adoption of digital technologies in South African higher ed-
ucation has been widely discussed, research specifically examining emerging technologies
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such as artificial intelligence (Al) remains limited. In particular, there is a lack of empirical
studies exploring students” knowledge, attitudes, and acceptance of Al-based educational
tools, including Al teaching assistants. This gap highlights the need for context-specific
research that investigates how students understand, perceive, and accept Al technologies
within African higher education settings. Therefore, this study aims to investigate South
African university students” knowledge, attitudes, and acceptance of Al teaching assis-
tants in higher education. Understanding student perspectives is therefore essential for
informing the responsible and effective integration of Al technologies within the evolving
digital landscape of South African higher education. In this study, the author asked the
research question: What are South African university students” knowledge and attitudes
toward the use of Al teaching assistants in higher education?

2. Literature Review
2.1. Artificial Intelligence in Higher Education

Artificial Intelligence has emerged as a transformative technology in higher educa-
tion, influencing teaching, learning, assessment, and institutional management. Al refers
to computer systems capable of performing tasks that typically require human intelli-
gence, such as learning, reasoning, problem-solving, and decision-making.[7,8] In the con-
text of higher education, Al technologies include intelligent tutoring systems, adaptive
learning platforms, learning analytics, automated grading tools, and Al-powered teaching
assistants.[9] These technologies have gained increasing attention as universities seek in-
novative approaches to enhance teaching effectiveness, personalize learning experiences,
and improve student outcomes.

The integration of Al into higher education has been accelerated by advances in ma-
chine learning, natural language processing, and data analytics.[10] Al-driven educational
tools can analyse large volumes of student data to identify learning patterns, predict aca-
demic performance, and provide personalized feedback.[11] For example, intelligent tu-
toring systems can adapt instructional content based on individual learners’ needs, allow-
ing students to progress at their own pace.[12] Such systems have been shown to support
differentiated instruction and improve engagement by offering immediate feedback and
targeted support.[13] Similarly, learning analytics powered by Al can assist educators in
identifying at-risk students and implementing timely interventions to enhance academic
success.[14]

Al also plays an important role in enhancing teaching practices and supporting aca-
demic staff. Automated grading systems and Al-assisted assessment tools can reduce the
administrative burden on lecturers by evaluating assignments, quizzes, and short-answer
responses.[15] This enables educators to allocate more time to higher-level pedagogical
activities such as mentoring, curriculum development, and interactive teaching.[16] Ad-
ditionally, Al-based virtual assistants and chatbots are increasingly used in higher educa-
tion institutions to respond to student queries, provide course-related information, and
offer academic guidance outside traditional classroom hours.[14]

Despite its potential benefits, the integration of Al in higher education raises several
challenges and concerns. One key issue relates to ethical considerations, including data
privacy, algorithmic bias, and transparency in Al decision-making processes.[16] The col-
lection and analysis of student data for learning analytics may raise privacy concerns if
appropriate safeguards are not implemented.[17] Furthermore, the reliance on algorith-
mic systems may unintentionally reproduce biases present in training datasets, poten-
tially affecting fairness and equity in educational outcomes.[18] As a result, scholars em-
phasise the need for responsible Al governance frameworks to ensure ethical and equita-
ble use of Al technologies in educational contexts.
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Another challenge involves the readiness of both educators and students to effec- 92
tively engage with Al-based educational tools. Studies indicate that the successful adop- 93
tion of Al in higher education depends not only on technological infrastructure but also %4
on users’ knowledge, attitudes, and digital competencies.[19] Faculty members may ex- 95
perience uncertainty or resistance when adopting Al-supported teaching tools, particu- 96
larly if they perceive these technologies as complex or as potential replacements for hu- 97
man instructors.[10,14] Similarly, students” perceptions of Al, including their trust in au- 98
tomated systems and their understanding of how these technologies function, can influ- 99
ence the extent to which Al tools are accepted and utilised in learning environments.[16] 100

In the South African higher education context, the adoption of Al technologies pre- 101
sents both opportunities and challenges. Universities are increasingly exploring Al-driven 102
solutions to address issues such as large class sizes, limited academic resources, and the 103
need for personalised learning support.[2] However, disparities in digital infrastructure, 104
access to technology, and digital literacy remain significant barriers to widespread Al im- 105
plementation.[20] Consequently, understanding students” knowledge, attitudes, and ac- 106
ceptance of Al-based educational tools has become an important area of research. Inves- 107
tigating these factors can provide valuable insights into how Al technologies can be effec- 108
tively integrated into higher education while ensuring that they complement, rather than 109
replace, the essential role of human educators. 110

2.2. Al Teaching Assistants in Higher Education 111

Al teaching assistants are increasingly being integrated into higher education to sup- 112
port teaching and learning processes.[21,22] Al teaching assistants generally refer to intel- 113
ligent digital systems designed to assist instructors and students by providing academic 114
support, answering questions, facilitating learning activities, and managing certain ad- 115
ministrative tasks.[23] These systems often rely on technologies such as natural language 116
processing, machine learning, and large language models to interact with students and 117
provide timely educational assistance.[10] As universities face challenges such as large 118
class sizes, increasing administrative demands, and the need for more personalised learn- 119
ing, Al teaching assistants have emerged as a promising technological solution.[2] 120

One of the most significant contributions of Al teaching assistants is their ability to 121
provide immediate academic support.[23,24] Through chatbot interfaces or conversa- 122
tional systems, Al teaching assistants can answer frequently asked questions, explain key 123
concepts, and guide students through course materials.[14,25] This continuous availabil- 124
ity enables students to receive assistance beyond traditional classroom hours, supporting 125
flexible and self-directed learning. In large courses where instructors may struggle to re- 126
spond quickly to numerous student queries, Al teaching assistants can help improve com- 127
munication efficiency and ensure that students receive timely responses to their academic 128
concerns.[24] 129

Al teaching assistants also support personalised learning experiences. By analysing 130
patterns in student interactions and learning data, Al systems can provide customised 131
feedback and recommend learning resources tailored to individual needs.[26] For exam- 132
ple, Al-driven tutoring tools may identify areas where a student struggles and provide 133
additional explanations, practice questions, or learning materials to support improve- 134
ment.[9] Personalised feedback is widely recognised as an important factor in effective 135
learning, as it enables students to monitor their progress and focus on areas that require 136
further development.[27] In this way, Al teaching assistants can complement traditional 137
teaching by offering individualised learning support that may be difficult to achieve in 138
large classroom environments.[21,23] Furthermore, Al-generated learning analytics can 139
provide instructors with valuable insights into students’ learning progress and 140


Recommendation: Expand engagement with African-specific scholarship across three areas relevant to your study: digital inequality and infrastructure disparities in South African or sub-Saharan African universities; technology adoption and student attitudes in African higher education contexts; and clinical education and professional training in resource-limited or developing country settings. This will both strengthen the theoretical grounding of the study and demonstrate deeper familiarity with the regional research landscape.
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participation, enabling early identification of students who may require additional aca- 141
demic support.[14] 142

Despite these advantages, the use of Al teaching assistants in higher education also 143
raises several concerns. One concern relates to the accuracy and reliability of Al-generated 144
responses.[9,13] Al systems may occasionally produce incomplete or incorrect explana- 145
tions, which could potentially mislead students if not carefully monitored. For this reason, 146
many scholars emphasise that Al teaching assistants should function as supportive tools 147
rather than replacements for human instructors.[13] The role of the educator remains es- 148
sential in guiding learning, ensuring academic rigor, and providing nuanced feedback 149
that Al systems may not fully replicate.[10,19] 150

Another important issue involves students’ perceptions and acceptance of Al teach- 151
ing assistants. Students” willingness to use these technologies may depend on factors such 152
as perceived usefulness, ease of use, trust in Al-generated information, and familiarity 153
with Al technologies.[28] Some students appreciate the convenience and accessibility of 154
Al-supported learning, while others may prefer direct interaction with human educa- 155
tors.[13] Ethical considerations, including transparency in Al use and protection of stu- 156
dent data, are also important factors influencing the adoption of Al teaching assis- 157
tants.[17,29] Al teaching assistants represent a significant development in the digital trans- 158
formation of higher education. 159

2.3. Students’ Knowledge, attitude and acceptance of Artificial Intelligence 160

As Al technologies become increasingly integrated into higher education, the concept 161
of Al literacy has gained growing attention. Al literacy generally refers to an individual's 162
ability to understand the basic principles, capabilities, and limitations of Al technologies, 163
as well as the ability to use such technologies responsibly and critically.[30] In higher ed- 164
ucation contexts, Al literacy is increasingly recognized as an important component of dig- 165
ital competence, as students are expected to interact with Al-driven tools such as intelli- 166
gent tutoring systems, automated assessment platforms, and Al-powered learning assis- 167
tants.[31] Developing Al literacy among students enables them not only to use Al tools 168
effectively but also to critically evaluate the outputs generated by these systems.[13] 169

Al literacy in higher education involves several dimensions, including conceptual 170
understanding of Al practical skills in using Al-enabled tools, and awareness of the ethi- 171
cal and societal implications of AI technologies.[32] Students with a higher level of AI 172
literacy are more likely to understand how Al systems process information, generate re- 173
sponses, and make recommendations.[33] This understanding helps students to use AI 174
tools more effectively for learning purposes, such as seeking explanations, generating 175
ideas, or organising academic content.[30] Conversely, limited knowledge of Al may lead 176
to misunderstandings about the capabilities of Al systems, including overestimating their 177
accuracy or reliability.[34] Therefore, promoting Al literacy is essential for ensuring that 178
students engage with Al technologies in a critical and responsible manner. 179

Students” understanding of Al capabilities and limitations is particularly important 180
in educational contexts. While Al tools can provide rapid access to information, assist with 181
problem-solving, and support personalized learning, they also have limitations. Al-gen- 182
erated responses may sometimes be incomplete, biased, or inaccurate, especially when 183
dealing with complex or context-dependent topics.[13] Without sufficient awareness of 184
these limitations, students may rely excessively on Al-generated information without crit- 185
ically evaluating its validity.[35] As a result, several scholars have emphasised the im- 186
portance of educating students about both the potential benefits and the limitations of AI 187
technologies to promote responsible use in academic environment.[36] 188

Knowledge also plays a significant role in shaping students” attitudes toward and 189
acceptance of Al technologies. According to technology adoption theories, such as the 190
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Technology Acceptance Model (TAM), individuals’ understanding of a technology can 191
influence their perceptions of its usefulness and ease of use.[37] Students who possess 192
greater knowledge about Al are more likely to perceive Al-based tools as valuable learn- 193
ing resources and to feel more confident in using them.[38] In contrast, limited under- 194
standing of Al may lead to skepticism, uncertainty, or resistance toward adopting AI- 195
supported educational tools.[39] Therefore, knowledge and awareness are important fac- 196
tors influencing students’ attitudes and behavioural intentions toward Al technologies in =~ 197
higher education. 198

Several studies have begun to examine students” knowledge and perceptions of AI 199
tools in educational settings. Research conducted in different countries suggests that while 200
many university students are familiar with Al applications such as chatbots and genera- 201
tive Al tools, their understanding of how these technologies function is often superfi- 202
cial.[40] Many students recognise the usefulness of Al for supporting learning tasks, such 203
as information retrieval or content generation, yet may lack deeper awareness of issues 204
related to algorithmic bias, data privacy, and ethical use.[13] These findings highlight the 205
importance of integrating Al literacy into higher education curricula to ensure that stu- 206
dents are equipped with the knowledge and skills necessary to engage with Al technolo- 207
gies effectively and responsibly.[41] Enhancing Al literacy can empower students to use 208
Al tools more effectively while maintaining critical awareness of their limitations. Under- 209
standing students’ knowledge and perceptions of Al has become an important area of 210
research, particularly as universities increasingly integrate Al-supported tools into teach- 211
ing and learning environments. 212

3. Theoretical Framework 213

This study adopts the TAM as the theoretical framework to examine students’ 214
knowledge, attitudes, and acceptance of Al teaching assistants in higher education. The 215
TAM, originally proposed by Davis [42], is one of the most widely used theoretical models 216
for explaining how users adopt and accept new technologies. As explained by Mantello 217
et al. [43], TAM suggests that individuals’ acceptance of a technology is primarily influ- 218
enced by their perceptions of its usefulness and ease of use, which subsequently shape 219
their attitudes toward using the technology and their intention to adopt it. 220

According to TAM, perceived usefulness refers to the extent to which individuals 221
believe that using a particular technology will enhance their performance or productiv- 222
ity.[44] In the context of higher education, perceived usefulness may relate to students’ 223
beliefs that Al teaching assistants can support learning by providing timely feedback, clar- 224
ifying course concepts, and assisting with academic tasks. Perceived ease of use refers to 225
the degree to which individuals believe that using a technology will require minimal ef- 226
fort.[45] If students perceive Al teaching assistants as easy to interact with and accessible, 227
they are more likely to develop positive attitudes toward using them as learning support 228
tools. 229

TAM further proposes that perceived usefulness and perceived ease of use influence 230
users’ attitudes toward technology, which in turn affect their behavioral intention to use 231
the technology.[46] Positive attitudes toward Al teaching assistants may increase stu- 232
dents’ willingness to engage with these systems as part of their learning process. In con- 233
trast, if students perceive Al technologies as difficult to use or unreliable, they may be less 234
inclined to adopt them. Therefore, understanding students’ attitudes toward Al teaching 235
assistants is an important component in examining their acceptance of these technologies 236
in higher education environments. 237

While TAM traditionally focuses on perceived usefulness and perceived ease of use, 238
many studies have extended the model by incorporating additional variables that influ- 239
ence technology adoption.[47] In this study, students” knowledge of Al is considered an 240
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important antecedent that may shape their attitudes and acceptance of Al teaching assis- 241
tants. Students who possess greater awareness and understanding of Al technologies are 242
more likely to recognise their potential benefits and limitations, which may influence their 243
perceptions and willingness to use such tools in learning contexts. Conversely, limited 244
knowledge of Al may lead to uncertainty or misconceptions, potentially affecting stu- 245
dents’ attitudes toward Al-supported learning technologies. 246

By applying the TAM, this study provides a theoretical lens for understanding how 247
students” knowledge and attitudes influence their acceptance of Al teaching assistants in =~ 248
higher education. The framework offers a structured approach for examining the relation- 249
ships between knowledge, attitudes, and technology acceptance, thereby contributing to 250
a better understanding of how Al technologies can be effectively integrated into university — 251
teaching and learning environments. 252

4. Methods 253

This study employed a descriptive qualitative single case study design within an in- 254
terpretivist paradigm to explore participants’ knowledge, attitudes, and acceptance of AI 255
teaching assistants in a clinical module. A case study approach enables researchers to in- 256
vestigate a phenomenon within a specific context through detailed and in-depth analy- 257
sis.[13,48] The interpretivist paradigm focuses on understanding how individuals con- 258
struct meaning and interpret their experiences within real-world settings.[2] According to 259
Yin [48], appropriate case selection should consider whether the case is unusual, typical, 260
critical, or relevant to the research context. In this study, the selected case was considered 261
unusual because Al teaching assistants are not yet widely implemented in medical edu- 262
cation programmes in South Africa. At the same time, the case can be viewed as both 263
common and critical, given the central importance of maintaining high standards in med- 264
ical education. Furthermore, the case was relevant to the researchers, as the Al teaching 265
assistants were implemented within a teaching hospital where the researchers had direct 266

access to the learning environment and participants. 267
4.1. Research Setting 268

The study was conducted at an identified public university in Gauteng. 269
4.2. Sampling Technique and Participants 270

This study used a purposive sampling strategy to recruit participants, following the 271
guidance provided by Cohen et al. [49]. Purposive sampling allows researchers to select 272
participants who possess relevant knowledge and experience related to the research phe- 273
nomenon.[50] In this study, undergraduate students from the selected university were 274
intentionally chosen. These students were considered suitable participants because they 275
had experienced both traditional teaching approaches and Al-supported learning envi- 276
ronments. Their exposure to conventional instructional methods, together with the inte- 277
gration of Al technologies in their learning, enabled them to provide informed reflections 278
on the potential benefits and limitations of both approaches. 279

The inclusion criteria for participation were as follows: (a) participants had to be cur- 280
rently enrolled in the Complementary Medicine Practice 3 module at the identified uni- 281
versity; (b) they had to be 18 years of age or older; and (c) they had to voluntarily provide 282
informed consent to participate in the study. A total of six students participated in the 283
study due to the limited response to the research invitation. To protect participants’ pri- 284
vacy and maintain confidentiality, pseudonyms were used during the reporting of the 285
findings. Table 1 presents the codes assigned to each participant for identification pur- 286
poses. 287


Recommendation: Extend the TAM framework by incorporating additional constructs relevant to the South African or broader African context. This might include infrastructure readiness, institutional trust, or digital equity as antecedents or moderators of perceived usefulness and ease of use. Alternatively, if you choose to retain a standard TAM application, provide a more compelling and explicit theoretical argument for why the standard model is analytically sufficient in this context.
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Table 1. : Participants’ information.

Participants Age Gender
P1 21 F

P2 22 M

P3 24 M

P4 21 F

P5 22 F

P6 23 M

4.3. Data Collection instrument

Formal permission was obtained from the head of the selected university prior to the
commencement of the study. Participants were invited to take part in semi-structured in-
terviews, which were conducted in March 2026.

4.4. Data Analysis

The interview data were transcribed and subsequently analysed using a six-step the-
matic analysis approach.[51] This process involved becoming familiar with the data, gen-
erating initial codes, identifying potential themes, reviewing and refining themes, and fi-
nally producing the report.[2,49] To ensure the trustworthiness of the research, several
strategies were implemented. These included member checking, where participants were
given the opportunity to verify the accuracy of the interpretations, and maintaining an
audit trail to document the research process and analytical decisions. These measures con-
tributed to establishing the credibility, transferability, dependability, and confirmability
of the study.

4.5. Ethical consideration

Ethical approval for the research was obtained from the Research Ethics Committee
of a public university (Reference: REC-4197-2026).

5. Results

The thematic analysis of the interview data generated three main themes: (1) stu-
dents” understanding of Al teaching assistants, (2) attitudes toward Al-assisted learning,
and (3) acceptance and concerns regarding the use of Al in clinical education. These
themes reflect participants’ experiences and perceptions of Al teaching assistants within
the clinical learning environment.

5.1. Theme 1: Students’ Understanding of Al Teaching Assistants

Participants demonstrated varying levels of understanding of Al teaching assistants.
Most students were familiar with the general concept of artificial intelligence and its ap-
plication in education, particularly in relation to chatbots and Al-based learning tools.
However, their understanding of the underlying mechanisms and limitations of Al sys-
tems was relatively limited.

Some participants described Al teaching assistants as tools that could provide quick
access to information and assist with clarifying difficult concepts. P1 explained: “The Al
assistant is helpful when we need quick explanations about clinical procedures or theo-
retical concepts. It gives immediate answers, which can save time when studying.”

Despite recognising the benefits, several participants acknowledged that they did not
fully understand how Al systems generate responses. This limited understanding some-
times resulted in uncertainty regarding the accuracy of the information provided. P3
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commented: “I know that Al can help with learning, but I'm not always sure how reliable 325
the information is, so I usually double-check with textbooks or lecturers.” These findings 326
suggest that while students are generally aware of Al teaching assistants, their knowledge 327
of the technology remains largely functional rather than conceptual. 328

5.2. Theme 2: Attitudes Toward Al-Assisted Learning 329

Participants generally expressed positive attitudes toward the integration of AI 330
teaching assistants in their learning. Many students appreciated the convenience and ac- 331
cessibility of Al-supported learning tools, particularly the ability to obtain immediate re- 332
sponses to questions outside normal lecture hours. Students indicated that Al teaching 333
assistants could support independent learning and help reinforce knowledge acquired 334
during lectures and clinical training. P2 noted: “Sometimes after class you still have ques- 335
tions, and the Al assistant helps to explain things again. It’s like having extra support 336
when the lecturer is not available.” 337

However, some participants also expressed concerns about the potential over-reli- 338
ance on Al technologies. A few students emphasized that Al tools should complement 339
rather than replace traditional teaching methods. As P5 stated: “Al can be useful, but it 340
should not replace lecturers because clinical training still needs human guidance and ex- 341
perience.” In this study, students appeared to view Al teaching assistants as supportive 342
tools rather than substitutes for human educators. 343

5.3. Theme 3: Acceptance and Concerns Regarding Al in Clinical Education 344

Most participants indicated a willingness to continue using Al teaching assistants as 345
part of their learning. Students highlighted several perceived benefits, including im- 346
proved access to learning resources, enhanced understanding of complex topics, and in- 347
creased learning flexibility. Participants also noted that Al tools could be particularly use- 348
ful for reviewing theoretical concepts related to clinical practice. For example, P4 stated: 349
“When preparing for clinical practice, the Al assistant helps to review important concepts 350
and procedures quickly.” 351

Despite this acceptance, several concerns were identified. Students highlighted po- 352
tential issues related to accuracy of information, ethical considerations, and overdepend- 353
ence on Al tools. Some participants emphasized the importance of verifying Al-generated 354
information with reliable academic sources. In addition, participants stressed that clinical 355
education requires practical experience and professional supervision, which cannot be 356
fully replaced by Al technologies. As P6 explained: “Al can support learning, but clinical ~ 357
skills need real practice with patients and supervision from experienced professionals.” 358
The findings indicate that students are generally open to the use of Al teaching assistants 359
in clinical education. However, they believe that these technologies should be integrated 360
carefully and used as supplementary tools alongside traditional teaching and clinical 361
training. 362

6. Discussion 363

This study explored students” knowledge, attitudes, and acceptance of Al teaching 364
assistants within a clinical module in a South African medical education context. The find- 365
ings indicate that students generally possess a basic awareness of Al technologies used in 366
education, demonstrate largely positive attitudes toward Al-assisted learning, and show 367
a willingness to accept Al teaching assistants as supportive tools in their learning process. 368
However, the results also highlight important concerns regarding the reliability of AI- 369
generated information and the appropriate role of Al in clinical education. 370

The findings suggest that students” knowledge of Al teaching assistants is primarily 371
functional rather than conceptual. Most participants were familiar with using Al tools to 372
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obtain quick explanations or clarify difficult concepts, but their understanding of how AI 373
systems operate and their potential limitations was relatively limited. This observationis 374
consistent with previous studies indicating that although university students frequently 375
use Al tools in academic contexts, their understanding of the underlying mechanisms and 376
potential biases of these technologies remains superficial. The results therefore reinforce 377
the importance of promoting Al literacy in higher education, ensuring that students are 378
not only able to use Al tools but also understand their capabilities, limitations, and ethical 379
implications.[13,30,31] 380

Participants in this study generally expressed positive attitudes toward Al teaching 381
assistants, particularly appreciating their accessibility and ability to provide immediate 382
responses to academic questions. The availability of Al tools outside traditional classroom 383
hours was perceived as a valuable supplement to formal teaching. This finding aligns with 384
earlier research suggesting that Al-powered educational tools can enhance students” en- 385
gagement and support self-directed learning by offering timely feedback and additional 386
learning resources. [14,21,23] In clinical education contexts, where students must integrate 387
theoretical knowledge with practical skills, such tools may help reinforce conceptual un- 388
derstanding and support preparation for clinical practice.[9,13] 389

Despite these positive perceptions, students emphasized that Al teaching assistants 390
should function as complementary learning tools rather than replacements for human ed- 391
ucators.[28] Participants highlighted the importance of interaction with lecturers and clin- 392
ical supervisors, particularly in medical education where professional judgment, ethical 393
reasoning, and hands-on practice play a crucial role. These findings support previous lit- 394
erature suggesting that Al technologies are most effective when used to augment, rather 395
than replace, human instruction.[13] In clinical training environments, the guidance of 39
experienced educators remains essential for developing professional competencies and 397
ensuring patient safety. 398

The study also identified several concerns related to the adoption of Al teaching as- 399
sistants. Participants raised questions about the accuracy and reliability of Al-generated 400
responses and expressed the need to verify information through textbooks, academic 401
sources, or instructors. These concerns reflect broader debates in the literature regarding 402
the potential risks associated with the use of Al in education, including misinformation, 403
algorithmic bias, and ethical considerations surrounding data use.[6] As Al tools become 404
increasingly integrated into educational environments, institutions will need to develop 405
clear guidelines and support structures to promote responsible and critical use of Al tech- 406
nologies. [1,3] 407

Another important implication of this study relates to the African higher education 408
context, where research on Al adoption in education remains limited. While many studies 409
on Al in education have been conducted in technologically advanced regions such as 410
North America, Europe, and East Asia, fewer studies have examined how students in Af- 411
rican universities perceive and engage with Al technologies.[5,10] The findings of this 412
study therefore contribute to the growing body of literature by providing insights into 413
students’ perspectives on Al teaching assistants within a South African medical education 414
setting. 415

The findings of this study suggest that students are generally receptive to the inte- 416
gration of Al teaching assistants in higher education. However, effective implementation 417
requires not only technological infrastructure but also efforts to enhance students” Al lit- 418
eracy and ensure that Al tools are integrated in ways that support, rather than undermine, 419
the role of human educators.[14] Future research could further explore how Al teaching 420
assistants influence learning outcomes, clinical decision-making, and students’ long-term 421
professional development in medical education. 422


Recommendation: Restructure the discussion to foreground at least two or three interpretive claims that go beyond confirming prior findings. Consider questions such as: What does it mean that students in a resource-constrained African clinical setting express largely positive attitudes toward AI despite infrastructure limitations? How does the clinical education context create specific demands on AI tools that general higher education settings do not? What are the implications for how AI tools should be designed, deployed, and supported in similar settings?
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7. Conclusion 423

This study explored students” knowledge, attitudes, and acceptance of Al teaching 424
assistants within a clinical module in a South African higher education context. The find- 425
ings indicate that students generally possess a basic awareness of Al technologies and 426
demonstrate positive attitudes toward the use of Al teaching assistants in supporting their 427
learning. Participants appreciated the accessibility and convenience of Al tools, particu- 428
larly their ability to provide immediate responses and assist with understanding complex 429
concepts. These features were perceived as valuable in complementing traditional teach- 430
ing and supporting independent learning. 431

However, the study also revealed that students’ understanding of Al remains largely 432
functional, with limited awareness of the underlying mechanisms and potential limita- 433
tions of Al systems. Participants expressed concerns regarding the reliability and accuracy = 434
of Al-generated information and emphasized the importance of verifying Al outputs 435
through credible academic sources. Furthermore, students highlighted that while AI 436
teaching assistants can support learning, they cannot replace the essential role of human 437
educators, particularly in clinical education where professional judgment, mentorship, 438
and practical experience are crucial. 439

In this study, the findings suggest that Al teaching assistants have the potential to 440
enhance teaching and learning in higher education when implemented appropriately. 441
Their successful integration requires not only technological adoption but also the devel- 442
opment of students’ Al literacy and the establishment of clear guidelines for responsible 443
use. As Al technologies continue to evolve, higher education institutions should adopt 444
balanced approaches that leverage the benefits of Al while maintaining the central role of 445

human educators in the learning process. 446
8. Recommendations 447
Based on the findings of this study, the following recommendations are proposed: 448

e  Enhance Al literacy among students by incorporating basic Al education into univer- 449
sity curricula to improve students’ understanding of the capabilities, limitations, and 450
ethical considerations of Al technologies.[30] 451

e Integrate Al teaching assistants as supplementary learning tools rather than replace- 452
ments for lecturers, ensuring that Al technologies support and enhance existing 453
teaching practices.[13] 454

e Develop institutional guidelines for the responsible use of Al in education, including 455
recommendations on verifying Al-generated information and maintaining academic 456
integrity. 457

e  Provide training and professional development for educators to support the effective 458
integration of Al tools into teaching and learning environments. 459

e  Encourage further research on Al adoption in African higher education, particularly 460
studies examining students’ experiences, learning outcomes, and ethical considera- 461
tions related to Al-supported education. 462

9. Limitations of the study 463

This study has several limitations that should be considered when interpreting the 464
findings. First, the research employed a single case study design within one clinical mod- 465
ule and institution, which may limit the transferability of the findings to other universities 466
or academic disciplines. Second, the small sample size of six participants resulted from 467
the limited response to the research invitation. Although qualitative research aims to ob- 468
tain in-depth insights rather than statistical generalisation, a larger sample could have 469
provided a broader range of perspectives. In addition, the data were collected through 470
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self-reported interviews, which may be influenced by participants’ personal perceptions
or response bias. Finally, the study focused solely on students’ perspectives, and did not
include the views of lecturers or clinical supervisors who are also involved in the integra-
tion of Al teaching assistants in education. Future studies could include multiple stake-
holders and larger samples to provide a more comprehensive understanding of Al adop-
tion in higher education.
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