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ABSTRACT

Artificial Intelligence (AI) has very quickly become a part of our daily lives, and nursing is no exception. Different types of
AI are already becoming standard tools in nursing practice as healthcare comes to rely more on these powerful technologies to
augment human capabilities. Nursing regulators and educators are realising that nurses will need new skills and competencies
to use these tools safely, ethically, and responsibly in their practice. This paper explores important considerations that nursing
educators must reflect on in the usage of AI and in particular, the unique conditions that they are expected to operate within.
The paper will firstly introduce the current and emerging policy context of how AI is being constructed within healthcare and in
particular what is emanating from a nursing education context. Secondly, the paper presents some overarching considerations that
have emerged for nursing education following the rapid embedding of AI within nursing and wider healthcare delivery. Finally,
we introduce a promising curricular framework, ‘Constraints Led Approach’ (CLA), the theoretical and applied foundations of
which are in sport and skill acquisition, but which shows potential for structuring the inclusion of AI in nurse education.
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1. INTRODUCTION

Artificial intelligence (AI) applications are rapidly becoming
embedded in and entangled with our lives. In nursing, vari-
ous forms of AI have become standard tools in practice, and
nursing regulators are starting to understand that this may
require a new set of skills and competencies to ensure that
health care providers are able to safely, ethically, and respon-
sibly use these tools.[1, 2] Nursing practice is underpinned
with strong regulatory requirements and the introduction of
AI in healthcare means that nursing professional bodies and

higher education institutions both have a vested interest in
ensuring that AI related interventions must have a positive
and meaningful impact on patient care. This paper explores
important considerations that nursing educators must reflect
on when using AI and in particular, the unique conditions
that they are expected to operate within.

The paper will firstly analyse the current and emerging policy
contexts of how AI is being constructed within healthcare
and in particular what is emanating internationally within
nursing education. While immense opportunities exist with
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the introduction of AI in healthcare, this paper will then
address specific risks associated with the technology and
present as an example, the nurse’s role of patient care plan-
ning and decision making and using AI. The paper then
poses a number of questions around the introduction of AI
in healthcare, in particular: how AI generates outputs; the
nature of what it generates and finally the implication of AI
on the profession and wider society. On the latter, ‘four D’
impacts are discussed including: Deskilling; Dehumanising;
Dishonesty and finally Differential access.

The paper then presents ‘21st Century AI attributes’ that
nurses should be skilled on and this is followed with a cur-
riculum focused discussion that presents mixed research re-
sults on the impact AI has on teaching and learning in nursing
education. Critical thinking, a key skill required in nursing
practice, is discussed in conjunction with the risks associ-
ated with the introduction of AI in nursing education; over
reliance in the use of AI by educator and student alike is a
possibility with increased dependency leading to diminished
ability to solve problems independently. Two positive exam-
ples are then introduced, where AI can make a significant
contribution to nursing education; in simulation laboratories
where students can be exposed to a multitude of dynamic and
diverse clinical scenarios, and secondly as a personal tutor.

Ethical considerations pertaining to the introduction of AI
in nursing education are discussed as well as reevaluating
how assessment of student learning must now be considered
in light of the implosion of generated content that may be
consumed uncritically by students. Finally, the paper will in-
troduce a promising curricular framework, ‘Constraints Led
Approach’ (CLA); the theoretical and applied foundations of
which are in sport and skill acquisition but has potential to
be used in the inclusion of AI in nurse education.

2. METHODOLOGY

Given the rapid surge in attention on generative AI and the
concomitant exponential growth in related academic (and
non-academic) publications in the field, adopting a flexible
and iterative approach was essential to guide the writing
process effectively. Consequently, the authors adopted a non-
systematic or non-Cochrane[3] narrative review approach to
structure the selection and synthesis of the current literature
on the topic. A non-systematic narrative literature review,
variously described as simply a literature review or narra-
tive review is often justified when the aim is to provide a
broad and comprehensive synthesis of available literature
on a topic, especially when flexibility is required due to the
nature of the subject.[4, 5]

Particularly for topics that are under-researched, new or

rapidly evolving, a non-systematic review narrative approach
can be very useful.[6] This approach “can also help to provide
an overview of areas in which the research is disparate and in-
terdisciplinary”[7] (p.333). Unlike systematic reviews, which
follow strict protocols for study inclusion and data synthesis,
non-systematic narrative reviews allow for a more nuanced
and flexible approach. This approach enables the reviewer to
survey a wide range of outputs, including (but not necessarily
limited to) theoretical discussions, grey literature, opinion
pieces, empirical research, policy documents and case stud-
ies.[4] While some of these sources may not meet the strict
inclusion and exclusion criteria of systematic reviews, they
are nonetheless central for understanding the development of
a field, particularly so for emerging fields such as Generative
AI and how it is being applied to health care education. It has
become a matter of course that policymakers, institutional
leaders and regulatory bodies increasingly seek to ensure
that their decisions are evidence-based, or at the very least,
least evidence-informed. The narrative approach can provide
a pragmatic approach to literature reviews that can inform
policy in rapidly evolving fields.

To ensure a comprehensive review, the literature search strat-
egy involved multiple academic databases, including, Wi-
ley, EBSCO, Taylor and Francis, Health Research Premium
(PROQUEST) and Google Scholar. These databases were
selected for their wide coverage of disciplines and devel-
opments relevant to the topic. Search terms were carefully
chosen to reflect the primary focus of the review and included
keywords and phrases such as “Artificial Intelligence”, “edu-
cation”, “teaching and learning” “nursing” and “Health Care
Professionals (this short list is intended to be illustrative and
not exhaustive). Boolean operators were used to combine
these terms and ensure a balance between comprehensiveness
and specificity. The search was limited to studies published
between 2022 and 2024 to capture recent developments in
the field. While acknowledging the inherent limitations of an
Anglo-centric approach; given the language capabilities of
the authors, only papers published in English were included.
While database searches provided many of the sources used
in this paper, a snowball search strategy[8] was also applied.
This involved identifying additional references and citations
drawn from the core articles, thus expanding the breadth of
relevant literature.

The synthesis process focused on identifying and analysing
patterns and themes within the collected literature. By em-
ploying a narrative synthesis approach[9] this review was
able to accommodate the variability in study designs and
literature sources, providing a comprehensive interpretation
that highlighted areas of convergence, divergence, and con-
sequently identification of aspects that could further inform
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this paper. This methodology was particularly appropriate
given the diverse nature of the sources included, enabling the
review to draw meaningful conclusions that extend beyond
the limitations of individual studies.[7]

Although the narrative review approach allows for a broad
and flexible exploration of the literature, it is not without
limitations. The potential for selection and interpretative
biases exists due to the more subjective nature of narrative
synthesis compared to systematic reviews. To mitigate these
biases, transparent documentation of the search and selection
processes was maintained, enhancing the transparency of the
review. However, the interpretative component inherent to
this approach means that some subjectivity is unavoidable.[10]

3. POLICY CONTEXT
As society grapples with what the rapid development and
deployment of artificial intelligence means for education,
healthcare, and labour, frameworks are emerging that attempt
to guide practice towards ethical, safe, and responsible use
of AI within professional contexts. There is growing recog-
nition that rigid policy approaches may not be fit for purpose
with a technology as invasive, pervasive, and rapidly chang-
ing as AI. There are a number of foundational frameworks
that have been developed to guide the ethical and respon-
sible development and use of AI over the last two decades
(e.g. the Asilomar AI Principles,[11] the Montreal Declara-
tion on Responsible AI,[12] and the European Commission’s
Ethics Guidelines for Trustworthy Artificial Intelligence,[13]

but every field needs to adapt those frameworks to their pro-
fessional context, identifying the specific boundaries needed
to safeguard their own practice and values. The World Health
Organisation (WHO) is strongly advocating for AI as part
of the digital future of healthcare globally, attempting to
nurture an AI ecosystem that considers safety, equity and
sustainability. While acknowledging that AI does present po-
tential challenges to patients, health professionals and health
providers, the WHO has stated its “vision is to foster digi-
tal frontiers and nurture an AI ecosystem for safety, equity,
and the advancement of the Sustainable Development Goals,
contributing to a healthier world.”[2]

In the case of nursing and allied health professionals, some
regulatory and representative bodies have started releasing
their own guidance and position statements on what these
technologies mean for their professions. The Canadian Asso-
ciation of Schools of Nursing released a webinar in May 2024
on embracing ChatGPT in nursing education and practice.[1]

The association encouraged nursing educators to consider the
practical applications of generative AI in classroom teaching,
clinical education, simulation, and lab environments, as well
as its emerging role in nursing practice. The Australian Col-

lege of Nursing[14] has suggested several applications of AI
in nursing practice, including Clinical Decision Support Sys-
tems providing evidence-based recommendations, predictive
analytics tools forecasting patient outcomes, and telehealth
platforms enabling remote patient monitoring. These tech-
nologies can enhance early identification of health issues,
support clinical decision-making, and extend care to patients
in remote areas. However, the ACN is not inured to the
challenges of AI use, including some of the following issues:
accuracy and reliability; bias and fairness; ethical and legal
issues and the problems of integration with existing systems.

In the US, the National Academy of Medicine’s[15] AI Code
of Conduct (CICC) Principles emphasises the importance of
developing and using AI in health and medicine in a way
that is safe, effective, equitable, efficient, accessible, trans-
parent, accountable, secure, and adaptive. These principles
are intended to ensure that AI applications prioritise people’s
needs, prevent harm, improve health outcomes, and maintain
fairness and security. However, notwithstanding the tech-
nological advances, opportunities and challenges that 21st
century nurses face, there remain certain immutable realities
for the nursing profession. As the American Nurses Asso-
ciation’s[16] position statement articulates: “Integration of
AI in practice must not alter the goals of patient care. Com-
passion, trust, and caring are foundational principles in the
nurse-patient relationship” (p. 5). Therefore, as AI reshapes
healthcare, the nursing profession’s ongoing challenge will
be to skillfully and ethically utilise AI advancements without
losing sight of the fundamental human elements of caring.

Ireland’s department of health’s Report of the Expert Review
Body on Nursing and Midwifery (2024) acknowledges that
“the area of digital health practice will continue to grow expo-
nentially over the next ten years, with expected innovations in
AI to support clinical decision making [and] machine learn-
ing from a range of health data sources” (p.76). The Nursing
and Midwifery Board of Ireland’s (NMBI) ‘Digital Health
Competency Standards and Requirements’ published in 2023
does not specifically reference AI.[17] However, while it did
not mention AI; recognising the dynamic nature of the cur-
rent landscape the document stated, “this is not an exhaustive
list as digital solutions will evolve rapidly over time as will
the potential learning opportunities for students”.[17] The
NMBI’s ‘Code of Professional Conduct and Ethics for Reg-
istered Nurses and Registered Midwives’[18] introduces AI
and the following caution is advised in relation to its use:
‘Practitioners should be cautious about the interpretation of
AI recommendations, as they must retain assessment and
judgment, and ultimate accountability for their actions and
omissions’.[18]
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In the UK, the Royal College of Nursing (RCN) occupies
a unique position, acting as both a trade union and a pro-
fessional body. This dual role allows it to support nurses’
professional development while also representing their em-
ployment interests. As such, the RCN is well positioned
to identify both the opportunities and potential threats that
artificial intelligence presents to the nursing profession. For
example, while acknowledging that there are many forms
of AI and AI tools available, the RCN has proposed that AI
can “help with career planning, career exploration, career
research, or even interview preparation”.[19]

The policy landscape surrounding AI in healthcare and nurs-
ing is rapidly evolving. While frameworks such as the
WHO’s and NAM’s guide ethical AI use in practice, the
dynamic nature of the technology means rigid long-term poli-
cies may have limited applicability within a relatively short
time. Consequently, nursing and allied health bodies globally
are issuing their own guidance, acknowledging AI’s potential
for clinical support and education. Crucially, they emphasise
that technology must not undermine core nursing principles
like compassion, trust, and human accountability. Nurses are
challenged to skillfully utilise AI, while maintaining ethical
oversight and addressing issues like bias and accuracy within
this fluid context. Integration of AI in practice must not alter
the goals of patient care. Compassion, trust, and caring are
foundational principles in the nurse-patient relationship.

4. JUXTAPOSED POSITIONALITY TO AI IN
NURSING EDUCATION

Nursing, along with many other health professions have
both a higher educational and regulatory context to the in-
troduction of AI within their fields. Since the emergence
of artificial intelligence including for example the most re-
cent iterations of Chat GPT-4, responses from professional
bodies, academics and related leaders in nursing can best be
described as situated within a juxtaposition from lukewarm
acceptance to a full approval and genuine embrace of the
technology. This is best captured by Le Lagadec, Jackson
and Cleary,[20] ‘Like any change, AI has had a mixed re-
sponse in nurse education, with some embracing the advent
of AI as nothing more than a helpful tool, and others having
reservations about the authenticity and academic integrity of
AI- generated use and outputs’. (p.3883)

A closer look at AI positionalities, and particularly those
situated within a lukewarm disposition on the technology
suggests a particular nervousness and concern towards the
introduction of AI within healthcare. For example, Abdu-
lai and Hung[21] note that: ‘the reductionist approaches of

ChatGPT may be overly simplistic and may not be capable
of analysing or understanding clients that present with com-
plex health challenges or tailoring responses to individual
cases’ (p. 2). In addition, Woodnut et al.[22] argue that:
“we are at a critical junction with AI, and careful incorpora-
tion of it with appropriate governance could improve care
outcomes but erroneous use could cause significant harms”
(p.85) Clearly there are legitimate concerns that require fur-
ther discussion and analysis as contrary views may ultimately
be well founded.[23]

Several areas of discussion are emerging within the literature
outlining specific problems and difficulties with AI in nurs-
ing. These are effectively outlined by O’Connor (2023) in a
recent paper that identifies both opportunities and threats for
nursing students using AI. The opportunities focus specifi-
cally on the potential for enhanced student learning capacity,
while the threats centre specifically on five key areas includ-
ing: (1) Data privacy/security and copyright; (2) Digital
inequality; (3) AI discrimination against non-native-English
students; (4) Dehumanised patient care; and (5) Job losses
secondary to AI technology.[24] Furthermore, in a recent
systematic review that investigated the utility of ChatGPT in
healthcare education research and practice, Sallam[25] iden-
tified thirteen key and emerging risks/concerns. Table 1
contrasts some of these risks and their application to nursing
and patient care planning/clinical decision making.

The analysis of the risks identified by both O’Connor et
al.[24] and Sallam[25] can be reduced further to three specific
questions or areas of contention: (1) How AI generates out-
puts, (2) The nature of what AI generates, and finally (3) The
implications of AI on society.

4.1 How are AI outputs explained?
The ‘how’ question around AI and related data outputs cen-
tres specifically on the unexplained ‘black box’ nature of AI-
generated content[26] which Collins[27] argues leads to a gen-
eral lack of understanding of how AI works (p.1). Pavlidis[28]

refers to the importance of the ‘imperative of explainability’
of AI, and with this has emerged the concept of ‘Explain-
able Artificial Intelligence (XAI)’, which is an attempt to
illuminate and describe ‘under the bonnet’ analysis steps and
outputs that emerge following AI prompting. XAI offers
significant potential in providing transparency in decision
making, may minimise medical errors, improve detection
of diseases and finally, has the potential to uncover under-
pinning biases in AI outputs.[29] Fairness and equity are
therefore enhanced with XAI as health delivery processes
can be understood better and biases from outputs can be
scrutinized.[29]
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Table 1. AI risks applied to patient care planning and clinical decision making (adapted from Sallam[25])
 

 

Risk/Concern of ChatGPT in healthcare 
education, research, and practice [25] 

Applied to a Nursing role - Patient Care Planning and Clinical Decision 
Making 

Ethical issues (e.g., risk of bias, discrimination 
based on the quality of training data, plagiarism) 

Personal patient data uploaded to AI 
Patient care interventions that are biased and discriminatory and perpetuate 
same. 
AI outputs don’t acknowledge the original data source. 

Hallucination (the generation of scientifically 
incorrect content that sounds plausible) 

Treatments that are dangerous and a risk to patients.  
Patient safety compromised by inaccurate information or analysis by AI 
Misinformation leading to learning gaps 

Transparency issues (black box application) Treatment interventions that cannot be validated or verified. 
Risk of declining need for human expertise with 
subsequent psychologic, economic and social issues

Poor oversight in diminished healthcare environments leading to patient 
safety issues.  

Concerns about data privacy for medical 
information 

Patient data including sensitive information uploaded to public AI leading to 
ethical and professional dilemmas  

Risk of declining clinical skills, critical thinking and 
problem-solving abilities 

AI replacing nurses and other health care professionals  
AI leading to a decline in patient care planning capacity and quality and drift 
towards generic artificial norms. 

Legal issues (e.g., copyright issues, authorship 
status) 

Original sources relating to the care planning and subsequent clinical 
decision making not acknowledged 

Unlimited adoption of artificial intelligence  
Diminished criticality and evaluation by nursing personnel who are over 
reliant on AI 

 

Alderden et al.[30] for example devised an AI assisted
Hospital-acquired Pressure Injuries (HAPI) risk assess-
ment model that contained an ‘explainable Artificial Intelli-
gence dashboard’ that supported the nursing professionals
in their decision making. Wynn[31] however offers a num-
ber of unique insights drawn from ethical discourses as to
how ‘black box’ AI outputs otherwise described as Non-
Explainable AI (NXAI) can be adopted responsibly within
nursing practice: ‘rather than full explainability, the focus
shifts to ensuring that NXAI aligns with patient values, clini-
cal goals, and nursing responsibilities, ultimately supporting
patient-centred care’ (p. 297). A number of examples are
presented by Wynn[31] where there are unambiguous merits
in using AI outputs that lack underpinning reasoning but
instead presents ‘trends, emerging risks, or inefficiencies that
nurses might otherwise overlook in daily practice’ (p. 296).

4.2 AI generated content may be biased and discrimina-
tory

As in other fields, the use of AI in health care may lead to bi-
ased, discriminatory, or incorrect information being provided
to health care professionals to inform their clinical decisions,
which may have unintended or dangerous outcomes. For ex-
ample, Byrne et al[32] concludes that: ‘The generation of AI
images may contribute to difficulties in recruiting nurses to
aged care facilities due to deeply embedded ideologies repli-
cated in images, influencing the perception of the nursing
discipline and potential nursing recruits’ (p.7). In addition, a

number of ethical concerns associated with AI centre around
patient care, including upholding privacy, the provision of
informed consent, and the storage and security of their medi-
cal records.[33] For example, patient data that is uploaded to
AI platforms may have a lack of controls in relation to pri-
vacy.[34] Hallucinations, infodemic outputs, academic fraud,
the absence of references, copyright challenges all come
under the umbrella of output that can seriously undermine
AI as a source of accurate and reliable knowledge. Such
concerns can impact on whether AI can be fully embraced
within nurse education.[35]

4.3 What are the potential impacts of AI?
The ‘impact’ question by its nature draws significant atten-
tion in the literature and while AI offers tremendous promise
and potential to the nursing profession, negative societal im-
pacts continue to be discussed both within the literature as
well as in other fora. These are best captured as the four
D’s: Deskilling, Dehumanising, Dishonesty, and Differential
access.

4.3.1 AI associated deskilling (AID)
AI automation potentially carries unintended consequences
associated with student nurse learning, especially when con-
sidering the beginning of their professional educational jour-
ney. Nilsen[36] for example, concludes that: ‘nurses tra-
ditionally develop their skills through a progression from
basic to advanced tasks, with fundamental skills laying the
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groundwork for expertise. However, AI driven task automa-
tion might skip this foundational learning stage, potentially
leading to deskilling’ (p. 4).

The potential deskilling of qualified nurses by ubiquitous
access to AI, stems from two related concerns. Firstly, a po-
tential outcome of AI related automation may be deskilling in
healthcare professionals’ expertise[36, 37] and secondly, with
the ongoing and pervasive introduction of AI across so many
domains of practice, without realistic and immediate con-
tinuous professional development training, there is a risk
that healthcare staff could become deskilled in relation to AI
associated application in healthcare. The is best captured by
the WHO[38] concluding that ‘AI . . . could reduce the size of
the workforce, limit, challenge or degrade the skills of health
workers, and oblige them to retrain to adapt to the use of AI”
(p. 2). Nurses must therefore have a holistic knowledge of
how AI and patient care intertwine[39] and new skills will
evolve and grow because of the ongoing evolution in the
technology.[40] Those skills will need to be recognised in
professional competency frameworks.

4.3.2 Dehumanised healthcare delivery
“It is not a human but is designed to be able to communicate
and interact with people in a way that is similar to how a
person would”[41](p.2).

AI robotics will replace humans in specific tasks[42] and
more pointedly ‘are now being programmed by humans to
act human-like to simulate the human nurse to attend to pa-
tients’ holistic care needs’[43] (p. 2). Will AI therefore lead to
diminished human nurse-patient contact and to dehumanised
nursing practice as a result? In addition, and as outlined
earlier, concerns also remain as to whether AI interventions
will ultimately decrease the emotional intelligence of nurses
and dehumanise their social skills.[24]

Replacing at least some human activity with AI alternatives
seems almost inevitable in healthcare delivery, as in other
fields. However, what is still uncertain is the threshold where
AI will be accepted or included within a nursing care con-
text. Concerns for example remain in relation to whether AI
outputs will provide accurate and safe guidance to nursing
staff in various healthcare contexts. For example, Woodnutt
et al.[22] explored whether Chat GPT (in 2023) could de-
vise a suitable mental health nursing care plan for a patient
and concluded that the outputs contained ‘significant errors’
(p. 79) which would have led to patient harm. In addition,
constructed stereotypes emerged in the care plan, including
reference to mental ill health and self-injury. Furthermore,
‘. . . ChatGPT made an assessment of Emily as someone who
uses substances despite this not being in the input data’[22]

(p. 85). AI programs are however evolving with tremendous

pace[44, 45] and more recent Chat GPT iterations will have
improved outputs. AI content therefore is determined by the
quality of available data that it has at its disposal[21, 46] and
future AI outputs have the potential to improve and demon-
strate possibly greater applicability and validity.

While AI appears to have the potential to replace humans
in healthcare delivery, this is disputed by many who argue
that AI should instead be seen as a ‘powerful ally that can
enhance the care nurses provide’[39] (p. 108). Human over-
sight and decision-making by nursing professionals remains
critical to safe practice at this point in time,[40] and the inclu-
sion of AI should occur in conjunction with and not instead
of nurses professional expertise.[47, 48]

4.3.3 Dishonesty
The risk of cheating and dishonest practices by students who
covertly use AI to complete assessments is a significant dis-
cussion point in Higher Education[49] and particularly for
educators who are charged with the task of ensuring aca-
demic integrity. This is indeed a “new world”[50] for both
student and educator alike and as highlighted by the Na-
tional Academic Integrity Network,[51] with any technology
‘if they are used to bypass rather than support thinking, or
used to acquire academic credit which has not been earned
via real, intellectual engagement with the subject of study,
then they can undermine the educational enterprise’ (p. 15).
How assessment of student learning is formulated therefore
now presents much greater challenges to educators[52, 53] and
there is an urgent need at departmental or faculty level to
revise all forms of assessment to ensure that they are ‘fit for
purpose’.[54]

Addressing assessment strategies within programmes will
only partially address the AI conundrum particularly given
as O’Connor et al.[55] describes how ‘educators and students
at schools and universities have been conflicted about the use
of generative AI tools’ (p. 2). An emerging values discourse
is now being advocated within higher education settings that
is coinciding with the introduction of AI technologies, pro-
moting an ethos centring on ‘integrity, trust, and truthfulness
as being at the heart of learning, knowledge discovery and
creativity’[51] (p. 9). In addition, the core values that under-
lie health care professionals’ competency to practice must
remain at the fore in guiding and helping to assist in their
navigation and usage of AI technologies.[20, 46]

4.3.4 Differential access to AI
Yasin et al.,[56] in a recent scoping review highlights that
equitable access remains a challenge to the introduction of
AI in nursing research. The introduction of AI brings with
it specific challenges around equality of access or digital
inequity[24] both at a global level for citizens in countries
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with limited access,[54] as well as locally for students in edu-
cational institutions who cannot afford to purchase a monthly
subscription to premium AI services.[49] Differential AI
access for students[51] therefore places a responsibility on
educational bodies to ensure that functional and safe AI is
made available to all students, including both the technol-
ogy itself[49] and the learning opportunities that it facilitates
thereafter.[34]

While AI has the potential to transform healthcare in many
ways including in diagnostics/prevention, pharmacology, and
across diverse treatment areas,[57] political blocking of access
to frontier AI models in thirty countries[54] or the ‘inability to
follow an AI’s suggested diet due to costs’[58] (p. 1) empha-
sise the wider societal inequalities that are at play amongst

potential users.

The introduction of AI therefore has brought with it more
questions than answers. Concerns such as those outlined
here under the ‘four D impact’ as well as others, can be fur-
ther categorised into several themes and related questions
that are now emerging in many healthcare disciplines, and
they will form the basis for future discussion and analysis in
the years to come (see Table 2). A potential AI vacuum in
AI competency and literacy exists amongst nurse educators
and the quicker answers are found to the many questions
that have emerged, the greater the opportunity to resolve the
juxtaposed stance that currently prevails around embracing
AI.

Table 2. Emerging questions at the interface of Artificial Intelligence and nursing
 

 

AI Themed area Applying AI and Some Emerging Questions  

Patient Safety  
 How can regulatory professional bodies ensure that with the introduction of AI in diagnostic, treatment and drug 

therapies contexts that patients’ lives and welfare are protected? 

Patient Care Elements 

 Will healthcare staff accept and stand by future AI generated care plans that have 100% validity but lack a clear 
underpinning rationale or logic?  
 How can interpersonal communication including empathy compassion and care be maintained within the context 

of AI inclusion in health care? 
 How can wholistic care and treatment be delivered in tandem with AI interventions? 

Automation, decision making 
and accountability in 
healthcare 

 In relation to automation and accountability for decision-making in-patient care – who makes the final treatment 
decision?  
 What underpinning data is the decision based on?  
 What logic or problem solving preceded the recommendation – ‘Black box’? 

Diminished clinical decision 
making  

 Can AI lead to diminished clinical decision-making skills amongst health care professionals? 
 Can future decisions in relation to clinical practice be completed without human interface? 

The nature of the knowledge 
emerging from AI 

 How can one be assured those outputs emerging from AI are valid and do not contain bias, fraudulent research, 
hallucinations etc? 
 How can infodemic and misinformation be managed and minimised? 

Equality and inclusion and 
diversity and AI 

 Will digital discrimination lead to diminished access within global health care? 

Ethical  
 How can patients’ data and privacy be protected from inappropriate/commercial uses? 
 Who has copyright and authorship status with respect to training data? 

Academic dishonesty  

 How can chatbots avoid accusations of plagiarism when the model’s training data includes copyright sources? 
 How can students be supported to use technology upholding academic and professional values specifically in 

relation to Artificial Intelligence?   
 How will AI co-creation change the concept of academic honesty in educational and research contexts? 

Social and Environmental  

 Is data storage sustainable and environmentally friendly? 
 Will model training and production continue to become more efficient and push down the environmental cost of 

widespread use of AI?  
 Will current and future AI developments lead to job losses?  

 

5. CURRICULAR AREAS OF FOCUS IN
HEALTHCARE

5.1 Twenty-first Century graduate attributes of nurses
in the era of AI

One of the outcomes of the rapid development and uptake
of AI is that it is forcing us to re-evaluate our understanding
of the skills and competencies that graduates from our pro-
grammes will need in this part of the 21st Century. Much has

been written about the need to develop so-called 21st Century
Skills in learners, which usually refers to various combina-
tions of digital and information literacy, an entrepreneurial
mindset, cultural competency, agility, risk tolerance and so
on.[59] The current healthcare landscape requires profession-
als equipped with skills that extend beyond traditional clini-
cal competencies, with digital and now AI literacy emerging
as new dimensions of effective practice. Digital literacy has
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evolved beyond technical proficiency in using computers
for everyday tasks, to critical engagement with various tech-
nologies and data sources, including AI.[60] With technology
becoming deeply embedded in every sector, there is an urgent
need for training programmes to prepare and continually up-
date professionals who can not only use the tools functionally,
but also have a critical, even if basic, understanding of how
these systems work, and the in-built biases and limitations
that all technology has.

Recently, there have been a plethora of AI liter-
acy/competency frameworks developed, which attempt to
provide guidance on the set of skills and competencies that
are necessary to safely and responsibly interact with AI in
work, learning, and everyday life.[49, 61–65] These invariably
include some variation of considerations for how to evaluate
AI outputs, equity and ethical considerations, data privacy,
environmental considerations, informed use, transparency,
and human oversight and accountability. AI literacy encom-
passes the ability to critically evaluate AI-generated informa-
tion, recognize potential biases in algorithmic outputs, and
make informed decisions about when and how to incorporate
AI-generated recommendations into clinical practice. The
focus is on developing transversal and transferrable skills,
rather than proficiency with individual systems that rapidly
become outdated. AI literacies will allow graduates to ef-
fectively collaborate with these systems while maintaining
human oversight and accountability.

Nowhere is this more evident than in health care, where
the intersection of AI literacy and clinical reasoning and
decision-making can be literally a life and death scenario.
Recognising when to trust an AI suggestion and when and
how to verify outputs is an extension of information and digi-
tal literacies, but requires a nuanced set of skills and attitudes,
including understanding the risks within one’s professional
practice. Cultivating these skills requires intentional edu-
cational interventions and curriculum design that expose
students to AI in a safe, low-stakes environment where they
can practice those skills (just as they do for clinical skills).

Exposure and access to technology alone will not develop
the necessary skills, however; they need to be scaffolded
throughout the programme and evaluated just as we evaluate
clinical and other skills in both simulated and authentic per-
formance environments.[66, 67] The ability to contextualise AI
recommendations within one’s broader clinical knowledge
and context of the individual clinical scenario is becoming a
critical part of a healthcare professional’s competence. These
AI competencies are additional and complementary skills
to the existing suite of domain skills that graduates must
develop, and professional bodies will need to rapidly adapt

their guidance on the competencies that graduates need to be
able to practice in their professional contexts.[14, 68]

5.2 AI learning moments for healthcare students

The potential that AI brings to healthcare is immense and
the possibilities appear endless through a nursing lens;[46]

for example, with a few keyboard clicks, large amounts of
data can be analysed, and accurate predictions of treatment
outcomes can be identified.[69] There are currently two key
parallel themes emerging in the nursing education literature
with respect to AI. The first centres on theoretical possibil-
ities and effective means of introducing AI in educational
contexts, while the second is based on primary research stud-
ies (randomised control trials) and secondary research such
as systematic reviews that have explored the impact or effec-
tiveness of AI in specific healthcare educational contexts.

In relation to the former, O’Connor et al.,[55] offers the fol-
lowing effective example by which AI can be used in nursing
education: ‘a chatbot could be asked to explain up-to date so-
cial, cultural or political issues affecting patients and health-
care in different regions and countries. The AI-generated
output could be cross-checked by students to determine its
accuracy’ (p. 3). AI can also be used to quickly generate
multiple case studies at various levels for students to work
with, meaning that instructors can provide more varied and
nuanced learning opportunities than would be possible de-
veloping each from scratch.[70] Furthermore, O’Connor et
al.,[55] also offers examples whereby students can enhance
their patient education skills by devising bespoke individ-
ualised intervention packages through AI for example in
patient lifestyle changes. Skills associated with AI usage by
students, include for example, developing effective prompt-
ing strategies[49] on a ‘trial and error’ basis[71] and reinforcing
the process as well as the product or output that emerges from
the activity.

Even though AI is still relatively new in many disciplines,
a recent systematic review by Crompton and Burke[72] con-
cluded that research in higher education in the form of ran-
domised control trials (RCT) that examine impact or effec-
tiveness of AI are growing rapidly. The studies were cate-
gorised into five key uses including: (1) Student assessment;
(2) Predicting and identifying students at risk of not con-
tinuing their studies; (3) Supporting students using AI; (4)
Intelligent tutoring systems, and (5) Managing student learn-
ing.[72] Studies that have examined impact or effectiveness
of AI in nursing education have shown mixed results.

For example, a recently completed RCT by Akutay et al.,[73]

concluded that the introduction of AI pedagogy enhanced
student nurses’ case management performance and equaled
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instructor led inputs around overall satisfaction associated
with the delivery of the content. However, Yahagi et al.[74]

examined the impact of an AI chatbot compared with con-
ventional anaesthesia nurse education on pre-operative pa-
tient anxiety and found no significant differences in either
approach. They concluded that there was a need to revise
chatbot algorithms to improve their performance and that
their introduction should ‘complement not replace human
healthcare providers’ (p. 767). In a recent scoping review
examining the impact of AI on nurse education, Lifshits and
Rosenberg[75] expound its significant potential while equally
demonstrating relative caution owing to weaknesses similar
to those outlined earlier.

Finally, Ma et al.[76] completed a robust systematic review
on the role of AI in shaping nurse education and while it
has shown to have a positive influence on student learning,
challenges remain specific to higher order learning such as
in specific scenario level communication skills as well as in
clinical decision making. Ma et al.[76] proposed research
recommendations that aim to ‘optimize the emotional inter-
action and cognitive support functions of AI tools’ as well
as ‘exploring the organic combination of AI and traditional
teaching methods to achieve more comprehensive clinical
ability training’ (p. 11). These are timely research outcomes
given as Tornero-Costa et al.[77] argue, that in the area of
mental health care, there has been an ’overly accelerated
promotion of new AI models without pausing to assess their
real-world viability’. (p. 11)

5.3 Critical thinkers and growth in AI
A key objective of education is to prepare students to become
critical thinkers[78] and the emergence of AI has focused the
minds of educators around how higher order skills that under-
pin decision making in clinical practice can be maximised in
the current technology enhanced climate. AI has had the po-
tential to fully remove the need for decision making such as
in the use of our mobile phones or driverless cars[20] however,
decision making on patient care still requires human skills
such as being a critical thinker and displaying empathy.[52]

AI therefore will have a greater role in supporting the nursing
profession in patient care decisions; however, there is also a
risk that less experienced nurses may become overly reliant
on their outputs.[79] This is equally the case in education
whereby an ‘increased dependency of teachers and students
on GenAI tools to seek suggestions may lead to the standard-
ization and conformity of responses, weakening the value
of independent thought and self-directed inquiry’(p. 37).[54]

This is supported in recent research whereby students en-
gaging with chatbot learning reinforced the risk of fostering
dependency on such devices.[80] Ahmad et al.[81] is more

pointed: ‘Dependency on AI technology in decision-making
must be reduced to a certain level to protect human cognition’
(p.11).

A big challenge therefore for all educators is creating a bal-
ance for learners; on the one hand, being proficient in using
AI and other information technologies in preparation for pro-
fessional practice, and at the same time avoiding becoming
overly reliant on them to reduce potential negative human
consequences. Future research must aim to examine how AI
can assist, rather than exclude critical thinking and problem-
solving skills amongst learners.[80] Being dependable and
fully reliant as a decision maker is never more required than
when AI technology fails, as happened in Spain recently
(May 2025) or as Kormaz[82] conjectures: ‘This dependency
might be particularly concerning in situations where AI sys-
tems fail or in contexts where they are not available, ne-
cessitating a return to traditional diagnostic and treatment
methods’ (p. 88). Nurses must always have complete over-
sight in patient care clinical scenarios especially if ambiguity
exists, for example during the increasingly more common
cyber security incidents where there is no access to technol-
ogy. Woodnutt et al.[22] captures the possible future potential
of AI and ChatGPT for example describing it ‘as a prompt
for nurses who could evaluate its output against guidance,
evidence and experience’(p. 85).

5.4 Supporting learning: AI simulation, digital tutors
and accessibility

Glauberman et al.[69] have concluded that AI brings with it
the possibility ‘to supercharge simulation by offering sce-
narios that are realistic and tailored to students’ individual
learning needs’ (p. 303). A crucial game changer with AI
simulation is the ability for more realistic two-way interac-
tion with AI-generated patients and scenarios,[24, 83] thereby
creating a more valid and authentic experience for students in
healthcare education. This is best captured by Hamilton,[84]

who discusses the use of interactive avatars in AI simulation:
‘These AI-driven avatars could react dynamically to treat-
ments, providing immediate and realistic feedback. Such
advancements will bridge the gap between simulation and
real-life clinical encounters, greatly enhancing preparedness
for actual patient interactions’ (p. 12). In addition, the inter-
actions will hopefully provide greater diversity and nuance in
scenarios, whereby AI simulated patients can take on any per-
sona, age or cultural profile they are prompted to. In addition,
the use locally of AI tools developed in other countries will
also provide intercultural competence and cross-cultural com-
munication.[75] Challenges remain however in the current
state of AI simulation technology with a deficit in particular
in the interactive possibilities of virtual avatars, as well as in
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their limited emotional responses for example.[76]

One of the rapidly appearing outcomes of AI integration to
education is the development of personalised AI tutors for
students trained specifically for the content of their courses.
These infinitely patient AI tutors will act as ‘study buddies’,
helping students learn specific course content, providing feed-
back on their progress, challenging them to learn more, and
encouraging them through the difficult parts of the learning
process. The advantages of an AI tutor for students include
that it can scale almost infinitely providing the same level
of support to all students, it never gets tired or sleeps so is
always available when the student is ready to learn, provides
feedback instantly, doesn’t judge students, and can explain
concepts as many times as needed in different ways until the
student understands.

There are already examples of these tools being used to great
effect with students performing better on assessment, and
reporting satisfaction with their experiences.[85] These tools
can help to solve the challenge of personalising instruction
and learning support at scale, especially for high stakes fields
like nursing with a significant body of knowledge that stu-
dents need to become competent in. Nursing educators have
long known that there are elements of the discipline that
act as troublesome knowledge[86] or threshold concepts[87]

for nursing students,[88, 89] which can create roadblocks to
progression in the programme. A potential future use of AI
tutors is to support students to focus on those challenging
elements of disciplinary knowledge that require significant
levels of engagement.[90] Early indications suggest that use
of AI tutors can lead to significant learning gains, even over
those typically seen in active learning classes.[91]

Another promising area that AI has significant potential to
improve student success is in supporting students with dis-
abilities. As the proportion of the population with disabilities
continues to increase, the number of students entering univer-
sities with recognised and diagnosed disabilities is increasing
concomitantly, but the infrastructure needed to support those
students within the existing model is challenging to scale
and maintain. Often the types of accommodations offered do
not address the real needs of the learner, and many students
with disabilities do not register officially with accessibility
offices, so do not receive the accommodations they need to
succeed.[92] Generative AI has the potential to be transforma-
tive for learners with disabilities as it allows for the relatively
easy customisation of bots to provide exactly the academic
support that the learner needs. For example, students who
need to develop visual representations of knowledge can now
do so in a fraction of the time it takes to develop by hand.

Captions or transcripts of lectures can be provided easily
and accurately with applications such as Otter.ai, which are
also cost-effective. Students with dyslexia or processing dis-
orders can draft language in the way their brain structures
knowledge, and translate that to academic formats using AI
editing supports. What will be essential in this is that uni-
versities recognise the legitimate use of AI tools as assistive
technologies and adapt policies to allow for their use.

5.5 Ethical considerations
There are a growing number of ethical tensions and debates
on AI use emerging in the nursing literature.[21, 79] Of par-
ticular concern is the protection of patient autonomy, data
privacy, algorithmic transparency and bias, and professional
accountability.[33] The speed by which AI usage is growing
presents challenges for policy makers to respond,[84] however
as Lloyd (2024) urges: ‘Nurses, midwives, and healthcare
institutions must approach AI integration thoughtfully ensur-
ing that ethical and regulatory concerns are addressed’ (p.
27).[46] The technology poses ethical uncertainties[20] and the
hope is that critical debate will minimise future problems that
may emerge.[25] In addition, the need for education and train-
ing about AI[55] to those involved in teaching and learning on
the power of these tools is aptly pointed out by Sallam’s[25]

analogy: ‘In the 2004 Formula 1 season, the Ferrari F2004
(the highly successful Formula 1 racing car) broke several
Formula 1 records in the hands of Michael Schumacher, one
of the most successful Formula 1 drivers of all time. How-
ever, in my own hands — as a humble researcher without
expertise in Formula 1 driving— the same highly successful
car would only break walls and be damaged beyond repair’
(p. 17).

Exploring ethical considerations associated with the intro-
duction of AI in nurse education[93] is a crucial first step.
Furthermore, students having the opportunity to critically
explore the ethical, legal and social implications[94] associ-
ated with the introduction of AI in healthcare education will
enhance their learning and understanding. Educators have
a responsibility to adhere to codes of ethics in relation to
AI usage.[20] Within curriculum development, there is also
an educational imperative to ensure that nursing students
are taught how to ethically and effectively use AI[95] and as
outlined by De Gagne et al.,[93] ‘principles must be woven
into the fabric of the curricula’ (p. 1). At a more macro
level, students must have a critical understanding of how AI
technology is trained, developed and deployed from a legal
and ethical perspective.[51] While at a more applied level, for
example, educators must reinforce the ethical expectations
on using chatbots,[96] particularly given the speed at which
they are growing and evolving.
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5.6 Assessment of student learning
The impact of generative AI on assessment practice is likely
to be the most significant near-term disruption to higher edu-
cation but also reveals the need for longer term fundamental
changes in the way that learning is evaluated. In this new era
where AI is capable of answering questions and completing
tasks at or above human levels, across most knowledge do-
mains, traditional approaches to assessment are no longer fit
for purpose. Assessment experts are advocating for a move
away from assessment approaches that use a point in time
product as a proxy for knowledge or learning (e.g. written
assignments, unsupervised quizzes and exams etc.) towards
more holistic approaches that focus on process rather than
product.[97]

In nursing education, there is a critical imperative to ensure
that graduates meet required competencies before they are
licenced to practice, which may lead to quality assurance
concerns about how competency is best demonstrated and
whether current approaches are still able to meet those re-
quirements in the AI era. Such debates have been ongoing
for as long as competency-based education has been around,
but it is important to note that nursing education already
uses many approaches to assessment that are now being
recommended as ways to ensure reliability and validity of
assessment in light of the use of AI. For example, observed
simulations, OSCE’s, continuous assessment, simulation de-
briefs, and clinical placements all provide opportunities for
reliable evaluation of student competencies, even with AI.

What nursing educators may need to consider is what Liu
and Bates[98] and the University of Sydney refer to as two-
laned assessment. In this model, the first lane consists of
secure assessments of learning that focus on specific skills,
knowledge or competencies that are critical to the success of
a graduate from the program, and which are likely to need to
be demonstrated without assistance. Those should be consid-
ered key touch points throughout the program and in the case
of nursing, may be covered by existing authentic assessment
approaches, but there may be some elements, such as medical
calculations, information/digital literacy, or ethical practice
that are not yet captured in secure assessments. Lane two is
all other forms of assessment where it can be assumed that
students will not only be using AI assistance, but in which
that should be considered normal practice.

5.7 Applying a CLA framework to AI teaching and
learning in a nursing curriculum

What is clearly emerging from this current review is that
nursing regulatory policy is accepting that AI will be part of
the future landscape of healthcare while understandably ad-
vising caution in how the technology is embraced.[18] There

is a sense therefore that with policy in this space, for the
most part, acknowledging that AI has a future in nurses’ pro-
fessional lives, the juxtaposition articulated at the outset of
this paper is perhaps narrowing towards an acceptance that
AI usage will become more mainstream, and usage of these
models will require augmentation of existing competencies.
Earlier, we noted that the very helpful AI assessment scale
devised by Perkins, et al.,[99] offers clear direction of travel to
how it can be included in assessment, while Curtis[100] con-
ceives a middle lane, between ‘lane one - no AI’ and ‘Lane
2 - Full AI use’, this further reinforces a more pragmatic
opportunity for AI integration in educational contexts. There
are many examples as outlined in this paper of frameworks
on how to apply AI literacy in teaching and learning practice
(e.g. Digital Education Council AI Literacy Framework),
however to-date there are few curricular frameworks that
provide practical guidance to educators on how AI can be
incrementally applied within a middle lane of a teaching and
learning landscape.

The CLA is described as a nonlinear pedagogical ap-
proach[101] to learning that initially emerged within coaching
and specifically skill acquisition, but more recently the ap-
proach has also been applied to nursing[102, 103] and medical
education.[104] A key element of employing AI using CLA
is devising in a strategic way, task and environmental con-
straints around how AI is integrated into domain specific
teaching so that the student will respond and make decisions
as a result of the affordances that subsequently might emerge
from the teaching activity. To achieve maximum learning,
the AI task and environmental constraints are introduced on
a graduated basis; for example, AI technology accessibility
by students during clinical decision making can be anywhere
from minimal to maximal and introduced accordingly.

The CLA curricular approach therefore offers a level of struc-
ture and guidance for how the middle lane of integrating AI
in curricula might work. The middle lane containing what
Perkins et al.[99] describe as (1) AI-assisted idea generation
and structuring; (2) AI-assisted editing; and (3) AI task com-
pletion with human evaluation, have all the potential to be
embedded and taught and assessed in nursing curricula. The
primary role of the educator therefore is to create a learning
environment that firstly includes specific ‘task’ or ‘environ-
mental’ constraints that require the student to respond and
take appropriate action (see Figure 1). Creating and mold-
ing boundaries in the form of the constraints that are set
by the educator including for example: availability of AI
technologies; decision making timescales; expert/resource
availability to assist with the AI outputs and professional
and ethical considerations associated with decision making,
present challenges and opportunities for students to learn and
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adapt continuously in specified learning environments.

Figure 1. Overview of the CLA applied to teaching
(adapted from Renshaw et al.[105])

An example of how AI can be introduced using a CLA cur-
ricular approach is outlined in Table 3 using a simulation
laboratory that has the purpose of teaching clinical skills to
nursing students. Simulation training using generative AI is
becoming an effective pedagogical approach in nurse educa-
tion[106] as well as in many other healthcare contexts. Table
3 provides an example of how CLA is applied using AI to
gradually increase the learning challenge for the student in a
simulation laboratory. AI can formulate the simulation sce-
nario, adjust and enhance the avatar responses including the
scale and challenge of the clinical presentation of the patient
in real time thereby making the student adapt to any planned
changing constraints. Planned CLA AI inputs within a simu-
lation environment containing defined constraints make the
student act in ways that promote learning.

Table 3. CLA application to AI simulation in teaching nursing skill acquisition
 

 

Type of AI constraint  Description of the constraint  Student affordance – opportunities for action 

Task - Clinical scenario  
Continuum from minor to maximum 
complexity with inbuilt constraints 

Level of challenge introduced to the learner based on 
complexity of scenario and in-built constraints will influence 
how the student responds and takes action.  

Task - Time limitation   
Time constraint is on a continuum based 
on students’ exposure and experience 

AI generated scenario presents a challenge for the student to 
make expedient decisions if the time is constrained   

Environmental - AI Avatar 
patient responses  

Response from avatar based on clinical 
scenario 

Multiple opportunities to amend and alter avatar responses 
that validate clinical scenario and ensure authenticity and will 
influence how the learner responds to the task constraint 

Environmental - AI 
technologies  

Learner has access to AI technologies to 
assist with decision making for example, 
none, some, or full access. 

No AI technologies therefore learner must rely on experiential 
practice while some or full AI availability require actions such 
as fact checking to aid in decision making 

Environmental - Access and 
support of educator and other 
digital resources 

The learner is constrained by how much 
support they will have while completing 
the AI produced simulation.  

Where educator input is low, the learner must be able to think 
critically and make independent decisions.  

Environmental - Ethical - 
Data privacy and 
professional accountability  

Considerations associated with 
professional obligations 

The decision-making imperatives require ethical 
consideration and will assist the learner in making decisions 
from an ethical context.  

 

6. CONCLUSION

Nursing along with many other health care professions need
answers to the many questions that the introduction of AI
in healthcare is posing and the knowledge vacuum that cur-
rently exists reinforces a polarisation of opinion around its
acceptance. In the meantime, policies are emerging from
nursing regulation and other related bodies acknowledging
that the technology is becoming an important aid for nurses
in many facets of their professional lives. There is also a
growing level of critical discussion and research in relation
to how AI can interact with and impact in nursing practice
and their outputs will assist to enhance and grow meaningful
policies and guidelines in this area.

The inclusion of AI in healthcare has increased the need for
digitally savvy healthcare professionals. Nurse educators

must provide leadership in this area and develop curricula
that embrace AI and other digital technologies so that future
nursing professionals will have the necessary AI knowledge,
skills and competence to provide care that is underpinned by
reliable evidence. CLA has the potential to provide a clear
signpost that can aid educationalists to embrace AI in their
everyday teaching of domain specific nursing knowledge.

Nursing has always been considered an art and a science, and
now AI has the capacity to nurture and inform both pillars
further by providing immediate and real-time inputs on pa-
tient care. AI has the potential to transform how health care
is delivered by nurses now and in the future, however its role
will be to assist and support decision making not to become
the final arbitrator. It is incumbent on nurse education and
nursing regulatory bodies to develop robust curricula and
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guidance to ensure that AI is introduced with clear ethical
hardwiring in place so that a balance remains between its
positive developments, such as automation and predictive
analytics, and the primacy of patient safety. Finally, although
this paper primarily discusses nurse education, we encourage
educators in allied health and social care fields to explore
how CLA could be applied to effectively incorporate AI
within their respective curricula.
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