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Abstract
Introduction: This article outlines the protocol for a scoping review that aims to systematically and comprehensively map the available published and unpublished literature on the application of Generative AI as a teaching, learning and assessment strategy in nursing education. Additionally, the protocol seeks to determine the identified ethical considerations it presents, and the measures taken to address them in the nursing educational setting. The scoping review also aims to identify potentially valuable educational practices and practices worthy of further consideration for future research and implementation.
Methods and Analysis: To conduct a rigorous and robust scoping review, the review protocol is based on key principles outlined by the Joanna Briggs Institute and Arksey & O' Malley (2005) six-stage iterative framework, as well as the PRISMA-ScR framework guidelines to ensure the transparency of the methodological and reporting approaches to the review. Six databases will be searched: EMBASE (Elsevier), Web of Science Core (Clarivate), CINAHL & Medline (EBSCO), Applied Social Science Index and Abstracts and ERIC (ProQuest). A wide search of supplemental databases and grey literature will also be investigated and reported on. 
Ethics and dissemination: Ethical review is not required, as scoping reviews are a form of secondary data analysis that synthesises data from publicly available sources. Review findings will be shared with relevant stakeholders and disseminated through a peer-reviewed publication and conference presentations.
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Article Summary
Strengths and limitations of this study
· The methods outlined by Joanna Briggs will guide our scoping review and will adhere to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for scoping reviews reporting standards and recommendations for grey literature (e.g., Cochrane Handbook).
· A systematic search using a combination of database index terms and keywords will be applied to ensure the production of a high-quality review to address a novel gap in evidence synthesis.
· While the strengths, weaknesses, and applications of Gen AI as a teaching-learning tool, assessment strategy, and ethical considerations will be discussed, the quality of the included studies will not be considered.
· This review is limited to publications in English, which may result in a bias against studies published in languages not included in the review.













Introduction
Generative Artificial Intelligence (Gen AI) is a rapidly advancing technology that utilises deep learning to produce human-like content in response to complex and varied prompts [1]. It generates content from existing data sourced from the Internet. Gen AI is powered by machine learning and can perform diverse tasks with remarkable efficiency and improved accuracy as the technology develops. These tasks include but are not limited to summarising or creating long or short-form content, image editing or designing, video and audio editing, transcribing, checking lines of code and many more functionalities [2].  A growing number of Gen AI software tools are available for use, including ChatGPT (https://chatgpt.com/, Open AI (https://openai.com/), Google AI (https://ai.google/ ), Grammarly (https://www.grammarly.com/ ), Microsoft Co-Pilot  (https://copilot.microsoft.com/ ) and more. There are also Gen AI products that are specific for conducting literature reviews, including Scite (https://scite.ai/  ), Research Rabbit (https://www.researchrabbit.ai/ ), Semantic Scholar (https://www.semanticscholar.org/ ) and more.  
An initial review of the literature exploring the application of Gen AI in nursing education has demonstrated several applications. These include using AI-generated art as a teaching tool to increase student reflections and discussions on professional nursing topics [3], incorporating ChatGPT as part of the assessment for nursing informatics courses [4], incorporating ChatGPT for data analysis and interpretation [5], employing a chatbot for patient history taking education [6] and AI image generation as a strategy to prepare students for simulation [34]. Jallad and colleagues [7] also found increased use of AI applications, with students utilising Mobile AI apps, ChatGPT and AI Virtual Reality Simulations. 
A recent systematic review by Gunawan et al. [8] examined ChatGPT integration within nursing education and its implications for nursing students. The results showed that ChatGPT enhances nursing education by aiding academic writing and improving clinical skills and decision-making through simulations, fostering positive attitudes, critical skills, and AI readiness among nursing students. Gunawan et al. [8] established that the integration of ChatGPT was met with predominantly positive views and a sense of cautious optimism for its implementation among nursing students and nurse educators. However, O’Connor et al. [9] argue that the quality and accuracy of the data produced by ChatGPT depends on the quality of data on which it was trained and the student's ability to interact with ChatGPT effectively. O’Connor et al. [10] further argue that Gen AI tools may impair people's ability to differentiate between genuine and fabricated content.
Furthermore, there is much debate on the ethical impact of Gen AI on academic integrity. There are concerns about plagiarism and academic dishonesty if a student falsely represents AI-generated content as original, personal work [11]. There is also fear that reliance on Gen AI can hinder the development of original thought, as students may neglect critical thinking and independent learning skills [12]. Studies have also shown that ChatGPT has produced misleading or false information when utilised, compromising the trustworthiness of the material produced [13]. Thus, concerns exist about the acceptable application of Gen AI in education. 
While an initial review of the literature by the author team suggests that Gen AI poses some ethical concerns, it also indicates that the application of Gen AI can enhance learning. It is argued that educational institutions must implement guidelines, policies and frameworks that promote responsible use by all stakeholders [14]. A study exploring nursing students' views on integrating Gen AI in nursing education found a need for understanding how generative AI can be used positively [15]. Educational institutions must teach students how to analyse AI-generated content critically, ensuring they understand ethical considerations and the importance of developing analytical and problem-solving skills [16, 17]. The use of Gen AI must address the critical elements of transparency and honesty in acknowledging Gen AI's involvement [18]. 
Therefore, the author team and Lim et al. [1] suggest that Gen AI could be embraced and incorporated to enhance the teaching and learning experiences within nurse education. Adopting Gen AI could potentially lead to improved educational strategies and positive outcomes, keeping pace with technological trends in healthcare [19]. Gen AI has the transformative potential for innovative teaching and learning pedagogy and assessment strategies [20]. 

Gen AI is an evolving emerging technology with significant potential to transform nursing education by enhancing traditional teaching methods and potentially improving student engagement [21]. Scoping reviews provide a comprehensive overview of the evidence related to a specific topic, making them particularly advantageous when exploring new or developing fields. They help elucidate key concepts and definitions and identify gaps in the existing research [22; 23]. A scoping review in this field is necessary to map existing literature, identify gaps, and explore diverse uses and their impact on teaching, learning and assessment in nursing education. This review could guide future education and research, inform policy or guidelines, and highlight opportunities and challenges of integrating Gen AI in nursing education. This scoping review is crucial for informing the design and methodology of future similar research studies [23].
A recent scoping review by Lifshits and Rosenberg [24], which explored the concept of AI in nursing education was identified by the author team. The beneficial effects of artificial intelligence on educational experiences, knowledge acquisition, and mental well-being were recognised by these researchers. However, challenges in implementing AI within nursing education, such as technical difficulties and limitations with feedback, were also identified. It must be noted that Lifshits & Rosenberg's [24] scoping review focused solely on primary empirical studies. While this is a valuable addition to our evidence synthesis knowledge, this approach may also be limited, given that the epistemological foundation of scoping reviews accommodates the selection and inclusion of a broad array of literature types, not only peer-reviewed literature [25]. 
The omission of the complete range of information sources, such as grey literature, may result in an incomplete investigation of the current and emerging landscape of Generative AI applications in nursing education.  Grey literature encompasses a diverse range of document types, including but not limited to dissertations, conference papers, various reports, sections of books, articles from magazines, newsletter content, blog posts, wiki entries, and pre-publication manuscripts [35]. Including these sources of information may yield pioneering ideas and innovative applications that have not been extensively studied or disseminated in academic research [26]. Similarly, Gunawan and colleagues’ [8] systematic review did not include grey literature and specifically focused on the application of ChatGPT in nursing education, whereby a broader approach to include other forms of AI is needed to comprehensively map and understand the field. Conducting a scoping review which incorporates the full range of evidence at this point in the emerging field of Gen AI in educational practice is essential to capture emerging applications in developmental or pilot stages that may significantly influence the field in the future. 
Methods
The scoping review protocol introduced by Arksey & O'Malley [27], later updated by Peters et al. [28], encompasses a six-stage iterative framework as outlined below. This methodological framework will guide this protocol and subsequent scoping review. The six steps included in the framework are as follows: (1) identifying the research question, (2) identifying relevant studies, (3) selecting the studies, (4) charting the data, (5) collating, summarising, and reporting the results, and (6) consultation. This approach will ensure a systematic method for the proposed scoping review. We anticipate the study duration to be from Jan 2025 to November 2025. 

Stage 1: Identification of the Scoping Review Research Question
This scoping review aims to:
1. Identify the extent and nature of the current literature on applying Gen AI in nursing education as a teaching, learning, and assessment strategy.
2. Establish potential ethical considerations associated with the use of Gen AI in nursing education.
3. Examine the measures taken to address ethical considerations within the nursing education environment.
Peters et al. [28] state that a clear scoping review question should incorporate elements of the PCC mnemonic (population, concept, and context). In this instance, nursing students are the relevant population, the concept is the application of generative artificial intelligence, and the context is nursing education. 
The research question that will therefore guide this scoping review is:
" What does the current literature reveal about the use of Gen AI as a teaching, learning and assessment strategy in nursing education, including its associated ethical considerations?”

Stage 2: Identifying Relevant Studies
The authors will follow the Preferred Reporting Items for Systematic Reviews and Meta-Analysis Extension for Scoping Reviews (PRISMA-ScR) guidelines to guide the conduct and reporting of the review introduced by Tricco et al. [29]. These guidelines are recommended to enhance the transparency and quality of the completed scoping review [30] and help the researchers and readers comprehensively understand the evidence. The research team, with the assistance of a subject university librarian, will undertake a comprehensive search of the literature within the following databases:
· EMBASE (Elsevier)
· CINAHL Nursing and Allied Health (CINAHL Ultimate) 
·  ERIC (Proquest)
· Medline (EBSCO)
· Web of Science (Clariavate)
· Applied Social Science Index & Abstracts

The three-step search strategy process recommended by the Joanna Briggs Institute (JBI) will be utilised [28]. Initially, a search was conducted on EMBASE, where search terms were conceptually derived from an orientated search to identify the key text words used for the main concepts: population (nursing students), concept (generative artificial intelligence), and context (nursing education). Synonyms for each of these concepts will also be considered. Each search strategy will be customised to fit the specific functions of each database, employing Boolean operators, truncation markers, and control language where appropriate to expand the search and ensure the capture of all relevant literature employing such terms. According to McGowan et al. [30], the insights of a research librarian information scientist are invaluable when conducting a scoping review; thus, the authors collaborated with an expert subject librarian to design and refine the search strategy. McGowan et al. [31] Peer Review of Electronic Search Strategies Tool will also be applied to the search strategy to enhance the quality and comprehensiveness of the search. Table 1 lists the keywords used for each search string and database. Literature will be included in the review if published in English between January 1st  2000, and February 1st 2025. 

Table 1: Keywords for each search string & database	
	Population (P):  Nursing students
EMBASE: 'nursing student'/exp
Medline (MH "Students, Nursing") OR
             Web of Science topic search with keywords
CINAHL: (MH "Students, Nursing+") OR (MH "Students, Pre-Nursing") OR (MH "Students, Nursing, Baccalaureate+") OR (MH "Students, Nursing, Practical")
Applied Social Science index and abstract: MAINSUBJECT.EXACT.EXPLODE("Nurses") AND MAINSUBJECT.EXACT.EXPLODE("Undergraduate students")
ERIC:  MAINSUBJECT.EXACT.EXPLODE("Nursing Students")
Keywords on title and abstract: “Student Nurs*” OR “Trainee Nurs*” OR “Nursing Trainee*” OR “Nurs* Intern*” OR “Nursing Learner*” OR “Novice Nurse*” OR “Undergraduate Nurse*” OR “Postgraduate Nurse*” OR “Nursing student*” OR “baccalu* nurs*” OR “nursing novice*” OR “nursing mentee*”

	(AND)

	Concept (C): AI
EMBASE: 'artificial intelligence chatbot'/exp OR 'virtual assistant'/exp OR 'artificial intelligence'/exp
Medline: (MH "Artificial Intelligence+") OR (MH "Machine Learning+")
CINAHL: (MH "Artificial Intelligence+") OR (MH "Artificial Intelligence, Generative")
Applied Social Science Index & Abstracts: MAINSUBJECT.EXACT.EXPLODE("Artificial intelligence")
Web of Science: topic search on keywords
ERIC: MAINSUBJECT.EXACT.EXPLODE("Artificial Intelligence")
Keywords on title and abstract: “Generative Artificial Intelligence” OR “Gen AI” OR “Artificial Intelligence” OR “Computational Intelligence” OR “Automated Reasoning” OR “Algorithmic Intelligence” OR ”Synthetic Intelligence” OR “Machine Learning” OR ChatGPT OR Chatbot* OR “Conversational AI” OR “AI Assistant*” OR “Virtual Assistant*” OR “Intelligent Chatbot” OR “Automated Chat Agent*” OR avatar OR “Virtual Chat Companion*” OR “Dialogue System” OR “large language model*” OR “Learning Management System*” OR “AI-Powered” OR “Notebook LM” OR “Google AI” OR “AI” OR “sentient analys*” OR Grammarly OR Duolingo OR “Microsoft Co-Pilot” OR Scite OR “Research Rabbit” OR “Semantic Scholar”

	(AND)

	Context (Co): Nursing Education
EMBASE: ('nursing education'/exp OR 'nurse training'/exp OR 'pedagogics'/exp)
 Medline: (MH "Education, Nursing") OR (MH "Education, Nursing, Baccalaureate") OR (MH "Preceptorship")
CINAHL: (MH "Education, Nursing") OR (MH "Nurse Educators") OR (MH "Education, Nursing, Baccalaureate+") OR (MH "Education, Nursing, Practical") OR (MH "Entry Into Practice") OR (MH "Internship and Residency")
Applied Social Science Index & Abstracts: no appropriate index terms
Web of Science: topic search on keywords
ERIC:  MAINSUBJECT.EXACT.EXPLODE("Nursing Education")
Keywords on title and abstract: “Nursing Educat*” OR “Nursing Train*” OR “Nursing Studies” OR “Nursing Curricul*” OR “Nursing Pedagog*” OR “Nursing exam*” OR “Nursing Teaching*” OR “Undergraduate Nurs*” OR “Post-Graduate Nurs*” OR “PG Nurs*” OR “UG Nurs*” OR “postgraduate nurs*”
ALT suggestion below:
(Nurs* N2 (educat* OR train* OR stud* OR pedagog* OR curric* OR exam* OR teach* OR learn* OR postgrad* OR undergrad* OR OSCE)



Aligned with the second stage of the JBI search strategy protocol, the research team will search the keywords listed in Table 1 across the additional databases previously mentioned. During this phase, the team will conduct a thorough review and 'hand search' of reference lists to uncover any further relevant studies. Since this is an exploratory scoping review, and Gen AI is a rapidly evolving field, the authors aim to capture all pertinent literature, including randomised controlled trials (RCTs), exploratory studies and discussion papers. To ensure comprehensive coverage, a "web search" of the grey literature will also be performed using resources such as "OpenGrey" and "IEEE Explore." Table 2 provides a detailed outline of the search terms for exploring grey literature.
Table 2 Grey Literature Search Strategy
	Source and Link
	Search terms

	Open Grey
http://www.opengrey.eu

In subject: Humanities, Computer Sciences
	Generative Artificial Intelligence and Nursing Education
(First ten pages)

	Google Scholar
https://scholar.google.com

	Generative Artificial Intelligence and Nursing Education
(First ten pages)

	Google
www.google.com

	Generative Artificial Intelligence and Nursing Education
(First ten pages)

	IEEE Xplore
https://ieeexplore.ieee.org

	Generative Artificial Intelligence and Nursing Education
(First ten pages)

	OpenAire
https://www.openaire.eu

	Generative Artificial Intelligence and Nursing Education
(First ten pages)

	Overton
https://www.overton.io

	Generative Artificial Intelligence and Nursing Education
(First ten pages)

	 ProQuest Dissertations & Theses
https://www.proquest.com
	Generative Artificial Intelligence and Nursing Education
(First ten pages)

	Government & Agency Reports (e.g. WHO, HSE, NHS).
	Generative Artificial Intelligence and Nursing Education




Stage 3: Study Selection
Each search will be systematically documented, detailing the date, search terms, and results per search string by two independent authors. The search results will be exported directly to Mendeley's citation manager to remove duplicate articles. The search results will then be imported to the screening and data extraction tool, Covidence (www.covidence.org ).  To be included or excluded from the review, each article must gain approval from two independent screeners. The authors will conduct pilot testing of 50 articles using the Covidence software, applying the inclusion and exclusion criteria to ensure the consistency of the selection process [28]. Two independent authors will conduct a full-text screening of articles meeting the inclusion criteria during the initial screening. In the event of any disagreements, a third independent author, acting as a "tie-breaker," will review the articles to resolve differences by evaluating them against the inclusion criteria. Covidence will also track the number of articles identified, screened, assessed for eligibility, and included in the review. A PRISMA flow diagram will be generated to enhance the transparency of reporting and aid replication and comparison in future studies.
The inclusion and exclusion criteria, detailed in Table 3, will be formulated through an iterative process informed by the PCC elements of the review question, a specification of the study types that have addressed the scoping review question, and discussions among the authors [32]. The primary author will document any modifications. All authors will apply and follow these criteria during the screening process to maintain consistency.
Table 3 Inclusion and Exclusion Criteria for Scoping Review
	Inclusion
	Rationale

	Articles written in the English Language
	Searches will be limited to English due to increased resource challenges concerning costs, time, and expertise in non-English languages.

	Publications between 1st  Jan 2014 and 1st of February 2025. 
	The search will be conducted for literature published within the last ten years. Gen AI is evolving rapidly, and applications published ten years ago will no longer be applicable in identifying the latest state-of-the-art applications. 

	Peer-reviewed empirical studies using any research methodology, including experimental and non-experimental designs, reviews, book chapters and grey literature with a principal focus on Gen AI and its application to Nursing education. 
	The review examines how Gen AI has been implemented in Nursing education. Peer-reviewed empirical studies will provide reliable and high-quality evidence. Grey literature will capture unpublished works and identify possible future applications.

	Exclusion
	Rationale

	Non-English Language Studies
	The English language is the primary language of the research team. Therefore, all non-English studies will be excluded due to time, cost, and translator availability constraints.

	Studies relating to Gen AI in Education but not Nursing Education
	Focusing the review on Generative AI in nursing education allows for a targeted analysis of how these technologies can address the unique competencies and challenges in nursing, providing actionable insights and recommendations specific to this field. Therefore, studies that do not specifically examine the application of Gen AI in Nursing education will not be included. 



Stage 4: Data Charting

At this stage, the lead author (PH) will develop a bespoke data extraction form (see Table 4: Sample Data Charting Form), using the Joanna Briggs Institute's [33] data charting template as a foundation, and aligning it with the objectives and research question of the scoping review [28]. All authors will pilot the form using two articles. Any modifications made to the chart will be documented and included in the final scoping review to ensure transparency in reporting.




Table 4: Sample Data Charting Form
	Data chart heading
	Description

	Researcher
	Member of the research team extracting the data 

	Author
	Name of author/s

	Date
	Date article sourced

	Title of article
	Title of the article or study

	Publication year
	The year that the article was published

	Location
	The geographical location in which the research was conducted.

	Publication Type
	Journal, website, conference, etc.

	Study Aim(s)
	The aims of the study 

	Research Design
	The framework of research methods and techniques chosen by the researcher/s.

	Intended Outcome of Gen AI Application
	The learning outcomes that the study investigation following the use or exposure to Gen AI 

	Methodology
	The methodological approach taken to examine the topic. 

	Data Analysis
	Analysis of data

	Keywords
	What keywords were presented

	Study setting
	Country/University/College

	Study population
	Demographics of participants (Undergraduate, Postgraduate)

	Interventions
	What Gen AI applications were applied to Nursing Education (i.e. teaching, learning & assessment)

	Ethical Considerations
	Were any ethical considerations outlined, and what measures were taken to address them. 

	Outcomes 
	Study outcomes

	Reported challenges or limitations
	What challenges were encountered

	Findings
	Noteworthy results of the study

	Conclusion
	Important aspects of the conclusion



Stage 5: Collating, Summarising and Reporting the Results
Each data charting form will be recorded electronically using Microsoft Excel and accessible to all research team members via a shared drive. Prior to commencing a descriptive analysis, all authors will discuss the data that emerged . As Peters et al. [28] advocated, the data analysis will be limited to descriptive analysis to fulfil the objectives of a scoping review. Consequently, a narrative report employing a deductive thematic analysis approach will be created. This will summarise the extracted data concerning the objectives and the scoping review question, such as the current applications of Gen AI in nursing education. Additionally, the review will highlight areas where gaps in the literature exist. A quality appraisal of the studies will not be undertaken in line with scoping review guidance. This review could also inform policymaking or establish guidelines for implementing Gen AI in nursing education by highlighting practical uses and ethical challenges for responsible AI integration. This review will also help to uncover potential areas for further research and application in this emerging field.
Stage 6: Consultation and Dissemination
Initial findings from the scoping review will be shared with pertinent stakeholders, i.e. nursing educators, nursing students and researchers. The authors intend to disseminate the results through local academic networks at their affiliated higher education institute (e.g. teaching faculty, educational technologists) and the associated clinical nursing environments. Furthermore, the lead author plans to present these findings at national and international conferences, such as the 36th Sigma International Nursing Research Congress scheduled for July 2025 in Seattle, Washington, USA, through an oral presentation. Lastly, the authors aim to publish the findings of the scoping review in a peer-reviewed journal to ensure wider dissemination of the results. The published article will include all data generated and analysed throughout the scoping review. This will encompass search results, a list of included studies, data extraction spreadsheets, and outcomes, thereby ensuring the transparency and reproducibility of the review. By making all these details available, the authors seek to foster an open dialogue about the findings and encourage further research and investigation. This comprehensive approach will highlight the study's results and contribute significantly to the academic and clinical understanding of the subject matter.
Patient and public involvement
No patients were involved in the conceptualisation or design of this research protocol.
Ethics and dissemination
There are no ethical considerations for this scoping review. The scoping review findings will be disseminated through local academic and clinical networks, presented at international conferences, and published in a peer-reviewed journal with full data transparency to ensure a wide-reaching impact and encourage further research. More details are provided under stage 6 of the protocol. 
Study Status
This study is at Stage 2. A preliminary literature search has been conducted, and the Mendeley and Covidence software packages have been trialled. 
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