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ABSTRACT

Generative Al and Large Language Models have become ubiquitous across education and within higher education
institutions. Emerging challenges include potential over-reliance on Generative Al, risks to academic integrity, and
inequitable access: there is an urgent need for students to develop ethical, self-regulated and grounded learning
practices in its use. This paper presents insights distilled from a survey of 14 computer science educators in the UK,
and identifies the overarching importance of teaching responsibility and ethical implications of the use of Al to
students. The ANCOR framework is presented as a method for teaching responsible Generative Al use, integrating
ethical reasoning, real-world examples, and curriculum-wide approaches. It offers a novel contribution by providing
both actionable teaching techniques and a conceptual approach for embedding ethical and responsible use of
Generative Al tools across computing curricula, including guidance on ethics integration, contextualising relevant
policies, developing ethical decision-making skills, addressing anthropomorphism, and using illustrative real-world
cases.
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Introduction

Generative Al (GenAl) and Large Language Models (LLMs) have become ubiquitous (Ciampa et al., 2023;
Zyda, 2024). Once challenging-to-use and inaccurate, GenAl tools have grown more knowledgeable and
dependable for practically every user level. These systems are now in the hands of millions of consumers
around the world (Caetano, 2025). Advancements to deep learning algorithms increase learning impact and
boost the power of GenAl and LLMs. Millions of data points have been used to train this technology, and so
long as it is readily available, its use seems inevitable. Therefore, ethical policies and recommendations
need to be developed in compliance with contemporary standards (Zarb et al., 2024). This paper presents
techniques, derived from a survey of experienced instructors, for introducing the concept of the ethical use
of LLMs and GenAl tools into the context of computing education.

The growing popularity of these tools has compelled many educational institutions to suggest guidelines for
their use. The surge in the use of LLMs and GenAl by students and educators has introduced new challenges
and opportunities for UK HE institutions, many of which have introduced new guidance and/or updated
their policies and procedures on the use of such tools by incorporating relevant guidelines on assessment
redesign (QAA, 2023b), maintaining academic quality (QAA, 2023b), and academic integrity (QAA, 2023a).
Additionally, extensive work has been conducted on the impact of LLMs and GenAl in the teaching,
assessment and learning of specific Computer Science topics, such as programming (Denny et al., 2024;
Finnie-Ansley et al., 2022; Goodfellow et al., 2025).

©2026 Journal of Perspectives in Applied Academic Practice 39



Journal of Perspectives in Applied Academic Practice | Vol 14 | Issue 1 (2026)

ANCORIing Generative Al within the computing curriculum

As the use of LLMs and GenAl becomes commonplace, the question of ethical use and responsibility arises
naturally. Existing work (Prather et al., 2023; Yan et al., 2024) has considered the ethics of students using
GenAl to support learning, as well as educators using GenAl to support teaching, such as the generation of
learning resources and examples. However, previous work hasn't considered how to embed the teaching of
ethics and responsibility across the curriculum.

The remainder of this paper is structured as follows: the next section provides background on computing
education, including educator context and curriculum design considerations. This is followed by a
description of data collection and analysis, with a discussion on key findings. The paper then presents the
ANCOR framework and its application for teaching responsible GenAl use, concluding with a discussion on
implications and directions for future work.

Background

There has recently been a large shift in how artificial intelligence technologies (Al) have been perceived and
used in society (Zyda, 2024). Al - particularly LLMs and GenAl - has evolved significantly, transitioning from a
challenging, error-prone discipline to a ubiquitous tool across diverse fields and contexts, and is accessible
to millions of users around the world at all levels of digital literacy (Ciampa et al., 2023), making it a crucial
part of today’s digital landscape. This has a perceived impact on all aspects of modern society, including
education.

The advancements in deep-learning algorithms have vastly improved LLM performance, and there is now a
wide-spread perception that they are ‘reliable’ (Beluzzi et al., 2024). LLMs are trained on millions of data
points, and can now be used to offer all manners of services, including practical, effective solutions across a
wide range of tasks, from content creation to problem-solving. As these technologies continue to evolve,
ethical considerations surrounding their use become increasingly important, especially in educational
contexts. Advanced Al assistants, defined as artificial agents with natural language interfaces, present both
opportunities and ethical challenges. These assistants can plan and execute actions across various domains,
aligning with user expectations. However, their deployment raises concerns about value alignment, safety,
and potential misuse. In educational settings, it is crucial to address issues such as manipulation, trust, and
privacy to ensure these technologies are used responsibly and equitably (Gabriel et al., 2024).

Impact on teaching, learning and curriculum

Manipulation, trust, and privacy are all particularly pressing issues in fields like education, and therefore the
introduction of these tools has led to a necessary but sudden shift in educational paradigms, including
assessment practices, curriculum design and teaching strategies. Several UK higher education institutions
and policy makers have updated their policies to address the challenges posed by GenAl tools (Potter et al.,
2023), incorporating guidelines on assessment redesign, maintaining academic quality, and ensuring
academic integrity (QAA, 2023a, 2023b). These changes reflect a broader effort to integrate ethical use of Al
into educational frameworks, where these tools can have profound impacts on both teaching and learning
(Denny et al., 2024; Finnie-Ansley et al., 2022; Gabriel et al., 2024). Furthermore, concerns about privacy
and data usage continue to be significant barriers to the widespread adoption of GenAl in educational
settings. As a result, many institutions are revisiting their policies to ensure that the use of these tools
aligns with ethical standards and educational goals (Smith et al., 2024; Zarb et al., 2024) - although these
policies are increasingly changing to deal with a rapidly shifting landscape.
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The use of these tools lead to a number of administrative concerns around the authenticity of student
work, leading to increasing cases in false authorship and plagiarism. Students’ dependence (or in some
cases, the term coined has been ‘addiction’) on Al tools - particularly at the lower levels where confidence
has not yet been built (Salah et al., 2024; Zhang & Xu, 2024) - could undermine their ability to learn and
solve problems independently, especially if they unlearn the ability to understand underlying concepts and
start to rely heavily on blindly trusting the solutions provided by Al (Becker, et al., 2023b) without being
necessarily cognisant — or wholly understanding — about the implication and possibility of existing bias
within these LLMs. Moreover, issues of access and equity become relevant and significant, as not all
students have the same level of access to these tools. At the time of writing, one of the more popular
GenAl tools has publicised a number of tiers, including a free tier with limited access, a $20pcm tier
advertised as “Plus” and a $200pcm tier advertised as “Pro”, giving “the best answers to the highest
questions”. This will inevitably create disparities in learning opportunities (Smith et al., 2024).

Within computing education, this surge in the use of GenAl tools and technologies has created new
opportunities and challenges for students and educators, particularly regarding the notions of responsible
and ethical use. Existing literature has explored the role of Al in supporting student learning, with particular
attention to its potential to enhance understanding of complex topics, such as programming (Becker, et al.,
2023b). These tools have been shown to be able to benefit students with varying levels of prior
programming experience; for example by generating syntactically and logically correct code from natural
language prompts, explaining error messages, debugging broken code, or generating code prompts for
further work (Becker, et al., 2023a; Becker, et al., 2023b). This does, of course, raise concerns. It has been
seen that students (and perhaps even educators) can become overly reliant on Al tools prior to
contextualising or scaffolding foundational skills, which could then inhibit the development of critical
independent problem-solving skills (Prather et al., 2023; Yan et al., 2024).

GenAl may have an impact on the entire computing curriculum — from shaping how we approach teaching
fundamental programming to pedagogical approaches used within this discipline (Becker, et al., 2023b).
Studies suggest that including GenAl may lead to significant changes in students’ emotional intelligence
(Keshishi & Hack, 2023), engagement, graduate attributes, and skills development (Mahon et al., 2024).
These shifts demand immediate action, as educators and institutions must navigate the challenge of
harnessing the opportunities presented by these tools while upholding high standards of academic integrity
and ensuring meaningful learning outcomes.

Several studies have investigated the implications of GenAl tools on self-regulated learning in educational
contexts. Research has shown that students’ skills, such as self-efficacy, intrinsic motivation and effort
regulation, can influence their adoption and effective use of Al tools for learning tasks (Mirriahi et al.,
2025). Other work highlights how learner characteristics and the affordances of GenAl tools interact to
enhance self-regulated learning capacities, emphasising the importance of user engagement (Wu & Chiu,
2025; Xu et al., 2025). While these tools can assist students in generating correct code or offering solutions,
there is concern that they may interfere with the development of essential self-regulation strategies, and
therefore impact on long-term learning. These strategies are critical for students to plan, monitor, and
reflect on their problem-solving processes, all of which are vital skills for success in both academic and
professional settings (Amoozadeh et al., 2024). It is imperative that the educational community guides the
integration of these tools into curricula in ways that enhance learning without compromising academic
integrity (Becker, et al., 2023a; Smith et al., 2024). There is a need for educational frameworks that not only
incorporate Al tools into the learning process but also focus on teaching students about the ethical,
societal, and legal implications of Al technologies. Without this, students may fail to grasp the potential
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risks and responsibilities associated with these tools (Prather et al., 2023), especially as they learn when it is
appropriate to use (and not use) these tools, and within what context.

While the integration of GenAl and LLMs into computing education offers significant benefits, including
increased efficiency, enhanced learning experiences, and the development of new skills, it also raises
substantial challenges. These challenges include concerns about student dependence on Al, issues of
academic integrity, equity in access, and the ethical implications of Al tools. The growing body of literature
on this topic underscores the need for comprehensive guidelines and policies that address both the
opportunities and risks posed by these technologies. As the use of Al tools becomes more prevalent, it is
crucial that educational institutions continue to explore ways to integrate these tools into curriculain a
responsible and ethical manner, preparing students for the future of work while ensuring that core
educational principles are upheld.

Data collection

Method

The authors ran a workshop at the ACM Computing Education Practice (CEP) conference in 2024, on the
topic: Large Language Models (LLMs) and Computer Science Education: How do we adapt our classes and
practices?

This study used an explanatory sequential mixed-methods approach (Creswell & Plano Clark, 2018), for
providing both breadth and depth of insights from educators. A pre-workshop survey consisting of eight
guantitative questions was distributed to all attendees, specifically targeted towards educators within UK
higher education institutions, and aimed to explore how educators used GenAl within their practice. Due to
CEP being a computer science education research conference, this excluded educators not involved in
computer science education research and academics without teaching responsibilities. The survey
questions were designed to capture educators’ backgrounds, teaching context, current practices with
GenAl, where and how its use is allowed in student work, and perceptions of pedagogical and ethical
priorities, ensuring that each response informed the study’s aim of understanding GenAl integration in
higher education computing courses. The survey results were used to structure discussion points during the
workshop, which provided qualitative insight, and responses from both are used as the basis of this position

paper.

Ethical Clearance

This study makes use of data from human participants, and approval has been granted for the use of this
data via the University of Strathclyde, which covers the use of this data, as well as its analysis, for research
purposes. Furthermore, participants gave informed consent for the duration of the study and for the use of
their data as outlined above, including its analysis for research purposes.

Participants

Fourteen instructors from six institutions across the UK and Ireland responded to the survey. All instructors
had experience in teaching computing programmes. Their teaching experience was captured in Table 1,
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with the majority of participants having 10+ years experience, closely followed by 3-5 and 5-10 years
experience. Only one participant had less than three years’ teaching experience.

Table 1: Participants' Teaching Experience

Teaching Experience | Percentage
0 -2 years 7.1%

3 —5years 28.6%
5-10 years 28.6%

10+ years 35.7%

The levels taught by each participant can be seen in Table 2. The majority taught undergraduate classes,
followed closely by both undergraduate and postgraduate classes. As this paper is written in a UK context,
we refer to 'classes' or 'modules’ as individual units of study within a larger degree programme, whereas
the term 'course’ refers to the degree programme as a whole.

Table 2: Participants' Teaching Level

Level Percentage
Undergraduate 50%
Postgraduate 71%
Both 42.9%

The primary activities relating to their role can be seen in Table 3. As expected, all participants were
involved in teaching. However, only 50% were involved in assessment design. The numbers decreased for
module design, followed by course design. Those responsible for course design, as would be expected, were
involved in all activities. The only other activity mentioned was research, by two participants (14.1%), but
this is outside the scope of this paper.

Table 3: Participants' Primary Activities Relating to their Role

Primary Activities Percentage

Teaching 100%

Assessment Design | 50%

Module Design 42.9%
Course Design 35.7%
All of the above 35.7%

Results and initial discussion

The survey consisted of a number of Likert-scale questions in order to ascertain where and how the
respondents were using GenAl within their curriculum. These responses will be captured in this section to
set the scene.
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Initially, respondents were asked how they use GenAl in their own practice. Five participants (35.7%) don't
make use of any GenAl in their practice. This can be seen in Figure 1. There was no evident relationship
between GenAl usage and experience.

= Yes = No

Figure 1: Survey Respondents around Use of Generative Al

The results of what it is used for can be seen in Table 4. Unsurprisingly, the most common use was for
assistance generating examples. Another comment mentioned using it for generating images. The least
common use was for developing slides, which, from experience, is likely due to its tendency to create busy
slides with “walls of text”. Interestingly, providing feedback wasn't common despite this being a major focus
of computer science education research. However, this is more common for programming education
(Cambaz & Zhang, 2024; Prather et al., 2023). Further studies would be required to determine if this was
dependent on the types and topics of modules taught.

Table 4: Use of Generative Al

How do you use Generative Al in your practice? | Percentage
Generating Examples 57.1%
Developing Slides 7.1%
Developing Lecture Content 21.4%
Developing Assessments 35.7%
Providing Feedback 14.3%
Misc. admin tasks related to the role 28.6%

| do not use Generative Al in my practice 35.7%

Respondents were also asked where they allowed students to use Generative Al within the curriculum.
These results are presented in Table 5.

Table 5: Where Generative Al is allowed for use in Student Work

Where do you allow student use of Generative Al in their work? Percentage
Formative Assessments 57.1%
Summative Assessments 42.9%
Labs 57.1%
Tutorials 42.9%
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As a general rule, | do not allow students to use Generative Al in their work 21.4%
No restriction 7.1%
University policy is to allow use 7.1%
| have a guide outlining what is acceptable practice for different parts of my class | 7.1%

It is interesting to note a disparity in the allowance of GenAl across different types of assessments. While a
majority of instructors permit its use in formative assessments and labs, a number of respondents also
indicate that they permit its application in summative assessments and tutorials. Interestingly, the majority
of participants (5/7 or 71.4%) who are involved in assessment design also allow the use of GenAl, with only
one of these participants mentioning university policy.

In addition, 3/5 or 60% of the participants that don't use GenAl in their practice allow their students to use
it (as opposed to 2/9 or 22.2% who use it but don't allow their students to use it). However, 2/5 or 40%
stated it was due to university policy, so this may not be the case otherwise. Further studies would be
needed to determine if there was a relationship between educators who use GenAl in their practice and
those that allow its use.

It is also worth noting the general low responses that point to existing institutional or class-level policies on
the acceptable practice of these tools. This is confirmed in the follow up question with three participants
mentioning university guidelines and one mentioning a module guide. This disparity raises questions about
the role of institutional oversight and the autonomy of educators in regulating GenAl usage. This prompts
considerations about the collaborative development of comprehensive guidelines that strike a balance
between fostering innovation and upholding ethical standards in Al education.

When further prompted if guidance is provided for how students can use GenAl in their courses, only one
person explicitly said no and the only other negative response has plans to change this. Others focussed on
general guidelines for its use, such as being aware of the negatives, trying not to become over reliant or
even just trying to convince them not to use it. One required it to be used for assessment, whereas others
stated that if it was used students had to be able to explain everything they produced and were only
allowed to use constructs from the class or declare generated code via comments.

Table 6 showcases responses to the question: How important do you think it is to teach students how
generative Al works?. Perhaps unsurprisingly, the data skews towards the top end of the scale.

Table 6: Perceived Importance of teaching how Generative Al works

How important do you think it is to teach students how generative Al works? | Percentage
1 (Not important) 0.0%

2 14.3%

3 21.4%

4 21.4%

5 (Very important) 42.9%

The lowest scores also don't use it in their practice but vary on allowing student use. However, the majority
that don't allow student use still thought it was important to teach. Interestingly, 2/6 or 33% of the
respondents who allow it to be used for summative assessment were neutral about teaching the students
how it works. All others who use it for summative assessment ranked it as important.
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An analysis of follow-up responses to this question indicates the integration of Al education should begin at
a foundational level, being included as part of computer science concepts in general education, and further
delved into in specialised technical courses at higher academic levels. While deep technical understanding
of how Al functions may not be necessary for all students, comprehension of its implications, such as
ethical use and biases in its implementation, is crucial.

Respondents argue that the perception of Al as a ‘magic box’ should be debunked, and students should be
taught to approach it critically. This entails understanding its limitations and recognising it as a tool rather
than a standalone solution. By doing so, students would be able to efficiently utilise Al as a support tool
while remaining aware of its drawbacks and limitations.

This is seen to be especially important in computer science disciplines, where it is imperative for students to
have a clear understanding of the inner workings of the technologies they are using. This knowledge would
enable them to accurately assess the effectiveness and applicability of Al in various contexts, ensuring
informed decision-making and responsible use.

Table 7 shows the Likert-scale breakdown of the responses to the question How important do you think it is
to teach students about the ethics of using generative Al? The majority of respondents rated the
importance of teaching students about the ethics of these tools as "most important", with none indicating
that this was an unimportant topic. 42.9% thought ethics was more important than teaching students how
it worked, with only one respondent (7.1%) thinking ethics was less important. The remaining 50% thought
they were of equal importance.

Table 7: Perceived Importance of teaching the ethics of using Generative Al

How important do you think it is to teach students about the ethics of using Generative Al? | Percentage
1 (Not important) 0.0%

2 0.0%

3 28.6%

4 71%

5 (Very important) 64.3%

When elaborating on why, reasons were given such as these tools being unavoidable but they should be
treated just like other software tools, a required skill for professional practice. When asked how they would
teach the ethics most participants mentioned using examples and focussing on the negatives of GenAl, such
as hallucinations and climate cost, as well as how one might use it unethically.

This question in particular prompted discussion at the follow-on workshop. The workshop was structured
as a group discussion guided by the open-ended questions from the survey to encourage talking points. The
subsequent discussion was captured by the authors, who noted the emergence of the topics of
transparency, responsibility and ethical use as focal points. This discussion was distilled into a number of
points which will form the basis of the following section.

ANCOR: Teaching responsible use of generative Al tools

The survey results have highlighted the pressing need for educators to emphasise the importance of using
GenAl tools ethically and responsibly. While the survey provided valuable insights into the current practices
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surrounding GenAl usage in computing education, it also underscored the imperative for educators to guide
students in understanding the ethical implications of their use of these tools. This section explores
strategies for integrating discussions on responsible GenAl use across the curriculum, drawing from both
the survey findings, follow-on workshop discussions, and existing literature.

® A - Beware Anthropomorphism: Students have been observed to anthropomorphise GenAl tools,
attributing human-like qualities that can lead to inaccurate mental models and undermine critical
evaluation of Al. This connects directly to broader concerns in the literature about students
becoming overly reliant on Al tools prior to contextualising or scaffolding foundational skills, which
can inhibit critical problem-solving (Prather et al., 2023; Yan et al., 2024). A tendency to
anthropomorphise may accelerate this dependence by encouraging students to ‘trust’ the tool as
they would a human expert. To mitigate this, instructors should highlight the limitations of Al
assistants, and engage students in discussions about the potential pitfalls of viewing Al as
human-like beings. Students should be empowered to adopt a critical and sceptical mindset when
interacting with these tools, allowing them to develop informed perspectives and make responsible
decisions. This includes the understanding that Al is a tool that processes data to produce
outcomes, and not an intelligent agent. The Raspberry Pi Foundation has some helpful hints on how
to avoid anthropomorphism®.

® N - Integrate Discussions Across the Curriculum: Several programmes and courses restrict

discussions about responsibility, ethics and ethical use of tools to a single module that emphasises
students' professional responsibilities (Goetze, 2023; Grosz et al., 2019). However, a pressing need
to talk about responsibility and ethical use in a range of classes and contexts across the curriculum
has now emerged. For example, consideration of privacy could be factored into classes on database
systems paired with discussion of privacy regulations such as GDPR. In the context of Al, discussion
of climate impact could also be included when determining appropriate approaches and methods.
This would help students to start to think at a critical level, not only about how to use these tools to
suit their needs, but also on when might or might not be appropriate. This approach reflects wider
calls for computing curricula to address the full range of impacts that GenAl may have on students’
engagement, graduate attributes and skills development (Mahon et al., 2024).

e C- Contextualise Policy/Situation: At the time of writing, many higher education institutions and
professional bodies are issuing statements and policies on the appropriate and ethical use of GenAl
(ACM Publications Board, 2023; Potter et al., 2023). It is important to highlight the broader sense of
policy implications to students (QAA, 2023a, 2023b). Students should not only understand where to
find policies and regulations that affect them and their work, but also be willing to engage in
ongoing discussions and developments in the field. In addition, it is likely that these guidelines will
need to be subject or even module-specific: the rules that are in place for a business module might
not translate to a computer science context. Many institutions are revisiting policy to ensure
alignment with ethical standards and educational goals (Smith et al., 2024; Zarb et al., 2024). As a
practical first step, an adaptation of the Student Guide in Appendix D of (Prather et al., 2023) could
be provided at the module or course level, offering students a concrete and contextualised starting
point.

! https://www.raspberrypi.org/blog/ai-education-anthropomorphism
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® O - Obvious Real-World Examples: Experiential learning draws heavily on the use of real-world
examples. Within the context of GenAl, potential ethical issues and consequences can be framed as
case studies, helping students appreciate the relevance and importance of ethical considerations
when using these technologies, particularly in complex projects such as capstones. The literature
highlights the value of such grounding: case studies addressing bias, privacy, and human judgement
provide tangible contexts for students to apply ethical reasoning, while also illustrating inequities in
access and the potential for misuse (Becker, et al., 2023b; Smith et al., 2024). By engaging with
these real-world scenarios, students can better understand the societal and ethical implications of
GenAl use, reinforcing responsible decision-making. Instructors should provide opportunities for
students to discuss and debate their position, so that they can explore different perspectives on the
topic. These examples could focus on areas such as bias, privacy and human judgement. For
example, one of the most widely known instances of bias was evident in the Correctional Offender
Management Profiling for Alternative Sanctions (COMPAS) software, which was used to determine
the likelihood of a defendant becoming a reoffender. This software contained racial bias, which
resulted in it being far more likely to determine black defendants were more at risk of reoffending
than their white counterparts. There are also games which can help students see how bias can be
introduced into a dataset, such as Survival of the Best Fit (www.survivalofthebestfit.com).

Alternatively, as a focus on human judgement, the class could discuss the lawyers that were fined
after submitting a legal filing containing fake citations.

® R -—Responsibility Across the Curriculum: Instructors should provide opportunities for students to
develop skills for ethical decision-making in the context of GenAl, by providing them with a safe
space to learn how to evaluate ethical dilemmas, weigh different considerations and make
informed decisions that align with the principles of their field. This connects to concerns in the
literature that, without the appropriate scaffolding, GenAl use may interfere with the development
of self-regulation strategies (Mirriahi et al., 2025; Wu & Chiu, 2025; Xu et al., 2025). Building on
case studies, students can be presented with a hypothetical situation or ongoing case for critical
discussion; for example, they could be asked to consider the dangers of models being trained on
sensitive data, taking into account privacy regulations and IP laws.

Conclusion

This paper presented a distilled set of discussion points from an audience of computer science educators,
on how to better embed GenAl within the curriculum. The ANCOR framework addresses calls for
educational approaches that go beyond teaching students to use Al tools, guiding them to understand the
ethical, societal and legal implications of these technologies (Becker, et al., 2023a; Smith et al., 2024). The
discussions focussed quite heavily on the importance of teaching responsibility and ethical use of these
tools to students at various stages of their learning journeys, rather than treating it as an afterthought. As
these technologies continue to rapidly evolve, educators must ensure that students are equipped with
appropriate critical skills that allow them to adapt alongside these changes, both during their studies and
once they join workplaces where these technologies are ubiquitous. These findings also have implications
for universities and academic practice, highlighting ways to integrate ethical and responsible GenAl use
throughout computing curricula and inform curriculum design.
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Whilst the authors have started the process of embedding these techniques within their own curricula
across two Scottish institutions, the impact of this is still being evaluated, and will be reported in a future
paper, highlighting the need for further waves of investigation.
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