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ABSTRACT
Aim: The aim of this study is to assess nurse practitioner students' perceptions and engagement with Isabel's artificial intelli-
gence (AI) based differential diagnosis tool to support their decision-making skills during their theoretical and clinical place-
ment training.
Design: This pilot study used a cross-sectional design.
Methods: Twenty-six nurse practitioner students provided feedback on their use of an AI differential diagnosis tool in both aca-
demic and clinical contexts. This survey used the Post-Study System Usability Questionnaire to assess the engagement levels and 
usability of the AI tool. Additional questions were included to evaluate the usage patterns, adequacy in training and confidence 
in diagnosis.
Results: There were mixed engagement levels: 44.4% (n = 8/18) used Isabel in two subjects—typically one or both clinical place-
ment units—and 27.8% (n = 5/18) in one subject; students most often used the tool to confirm differential diagnoses. Usability 
was rated positively with the disease ranking, red flag diagnosis and link to national guideline features demonstrating the high-
est student usage. While most students found the tool beneficial to use during clinical placement and completing university 
assignments, some reported challenges due to insufficient training, impacting confidence in clinical application.
Conclusion: Isabel has potential as a valuable educational tool in Nurse Practitioner programs, but successful implementation 
depends on adequate training and support. The findings highlight the importance of comprehensive training and support to 
maximise AI tool utilisation, with direct implications for programme curricula, clinical education strategies and potential im-
provements in diagnostic reasoning skills for future nurse practitioners.
Implications for the Profession and/or Patient Care: This study provides an example of integrating artificial intelligence 
(AI) guided clinical decision-making training in nurse practitioner (NP) education. The findings can be used by educational in-
stitutions to trial similar AI-integrated learning approaches, enhancing diagnostic competence and potentially improving patient 
care outcomes.
Reporting Method: The Study adhered to the STROBE checklist for reporting.
Patient or Public Contribution: No patient or public contribution was made to this study.

1   |   Introduction

Artificial Intelligence (AI) and machine learning (ML) is rap-
idly transforming the healthcare industry and is poised to play 

a crucial role in health practitioner education. The recent liter-
ature review (Montejo et  al.  2024) shows that AI applications 
can serve as practical healthcare sub-competencies, particularly 
critical for nurses as frontline healthcare providers. In nursing 
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education today, it is critical for nurses at both entry and ad-
vanced practice levels to have the necessary skills to effectively 
utilise such technologies, and for educators to integrate AI edu-
cation effectively into higher education programmes (Montejo 
et  al.  2024). The use of AI in nursing and medical education 
can enhance the student experience by providing personalised 
learning opportunities, improving student engagement and fa-
cilitating the development of clinical decision-making skills 
(Ahmad and Jenkins 2022; Chang et al. 2022). AI encompasses 
a broad range of computerised systems that mimic and learn 
from human intelligence. While terms like machine learning, 
deep learning and AI are often used interchangeably, each refers 
to distinct types of algorithms and learning methods (Habehh 
and Gohel 2021). Although there is a big appetite for higher ed-
ucation institutions to adopt AI platforms into their curriculum, 
the training and implementation process is still in its infancy. 
Moreover, there is an urgent need for research that presents 
practical implementations of AI platforms and systems within 
higher education and evaluates their effectiveness in enhancing 
teaching and learning processes (O'Dea and O'Dea 2023). These 
circumstances provide the impetus to research how educators 
can incorporate AI into healthcare practitioner curriculum 
while maintaining a student-centred approach.

2   |   Background

The 2023 Clinician of the future report (Elsevier 2023), a global 
survey completed by 2838 clinicians in 111 countries, high-
lighted that 70% of the clinicians across the globe agree the 
use of digital health technologies will enable a positive trans-
formation of healthcare with 56% of clinicians predicting they 
will base most of their clinical decisions using tools that utilise 
AI. Within the same report clinicians stressed the need to in-
corporate digital health technology into medical and nursing 
training to keep pace with the rapid rate of technological ad-
vances (Elsevier  2023). Machine learning recommender sys-
tems are revolutionising clinical diagnosis and education by 
enhancing diagnostic accuracy and personalised learning 
(Shaikh et  al.  2022; Sibbald et  al.  2022). These systems anal-
yse vast amounts of data to offer tailored suggestions, helping 
nursing and medical practitioners improve clinical decision-
making skills efficiently. Machine learning can aid cognitive 
loads by providing streamlined, relevant information, which 
boosts learning outcomes in clinical practice and ensures better 
patient-centred care (Gannod et al. 2019).

There are several differential diagnosis tools and software plat-
forms that currently utilise machine learning to assist health 
practitioners with complex clinical decision making (McParland 
et al. 2020). One example that also provides a clinical educator 
feature is an ‘Isabel’ (available at https://​www.​isabe​lheal​thcare.​
com/​). Isabel was first developed in 1999 by a company now 
known as Isabel Healthcare is a web-based differential diag-
nosis support tool designed to assist clinicians in refining their 
diagnostic hypotheses by generating a list of probable diagno-
ses based on a patient's clinical symptoms (John et  al.  2012). 
Isabel uses machine learning, particularly natural language 
processing and pattern recognition, to interpret and compare 
patient data with an extensive database of clinical knowledge. 
The method of differential diagnosis generation adopted in the 
Isabel is a method of machine learning where symptoms and 
diagnostic findings are collated and entered to the database 
which uses specific statistical modelling to recognise patterns 
and generate the most likely diagnosis and/or medication side 
effects (Ramnarayan et al.  2003). This approach allows Isabel 
to generate a likelihood ranked list of differential diagnoses, sig-
nificantly improving diagnostic accuracy and reducing human 
error (Ramnarayan et al. 2003). Prior testing of the software has 
demonstrated high accuracy rates in both hypothetical and real 
cases, making it a potential tool for complex or ambiguous cases 
(Graber and Mathew 2008; Ramnarayan et al. 2003).

While AI and machine learning are recognised for enhancing 
clinical decision-making and educational experiences in nurs-
ing, there remains a research gap in evaluating the effectiveness 
and perceived impact of specific AI tools within NP training 
(Rony et  al.  2024). Although Isabel supports diagnostic accu-
racy by leveraging machine learning for differential diagnosis 
(Graber and Mathew  2008; Ramnarayan et  al.  2003), there is 
limited research on how often and in what contexts NP stu-
dents use such tools and whether these interactions effectively 
build diagnostic confidence and usability perceptions. The 
Elsevier (2023) Clinician of the Future report highlights a global 
demand for integrating digital health technology into medical 
and nursing education. However, current evidence lacks in-
sights on students' training experiences and perceptions, espe-
cially regarding whether AI-enhanced learning tools align with 
their needs and support their development in clinical reasoning 
(Ahmad and Jenkins 2022; Chang et al. 2022).

A systematic review by Raymond et  al.  (2022) demonstrated 
that nurse practitioners (NPs) utilise AI based clinical decision 
making and predictive tools in primary, hospital and emergency 
care settings. This underscores the importance of including AI 
based clinical tools into the NP training curriculum. NPs are 
advanced practice nurses who undertake further education 
(minimum master's degree) to complete advanced health assess-
ments, diagnose and treat conditions using evidence informed 
guidelines (Schober et  al.  2020). As nurses undertake further 
graduate studies to become a NP, one of the challenging skills to 
master is the development of a differential diagnosis. The inte-
gration of AI differential diagnosis tools into NP curriculum can 
support students in developing clinical reasoning skills and dig-
ital skills, thereby making nursing education more efficient and 
impactful (Raymond et al. 2022). In Australia, the first two NPs 
were authorised to practice in the year 2000. Since then, only 
2900 NPs have been licenced to practice by the federal regulator. 

What Does This Paper Contribute to the Wider 
Global Clinical Community?

•	 The findings from this study demonstrate the need for 
tailored training on the use of new artificial intelli-
gence (AI) differential diagnosis platforms to enhance 
student engagement and learning. This is vital as we 
transition to more AI-driven health technologies to 
provide clinical care.

•	 This study has highlighted a novel method to integrate 
AI-based differential diagnosis tools into nurse practi-
tioner curriculum through interactive application and 
assessment design.
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This corresponds to a ratio of 11 NPs per 100,000 population, 
compared to 106 per 100,000 in the United States of America 
(American Association of Nurse Practitioners  2023; Nursing 
and Midwifery Board of Australia 2024). Only eleven universi-
ties in Australia offer the NP programme and have small num-
bers of graduates annually (Nursing and Midwifery Board of 
Australia 2024). This corresponds to the low sample size of stu-
dents to conduct teaching and learning research.

By undertaking this study, we aim to gain a clearer understand-
ing of whether current training methods for using Isabel, an 
AI-driven differential diagnosis platform, are effective and if 
NP students perceive the platform as beneficial to their learn-
ing experience. Specifically, this research will explore how the 
frequency and context of Isabel usage among NP students influ-
ence their confidence in diagnostic decision-making and their 
perceptions of the system's usability.

3   |   The Study

The aim of this pilot study is to assess NP students' perceptions 
of and engagement with Isabel's AI-based differential diagnosis 
tool to support their decision-making skills during their theoret-
ical and clinical placement training.

3.1   |   Pilot Objectives

1.	 Explore how NP students utilise the AI differential diag-
nosis tool with academic and clinical activities, including 
assignment completion, clinical placement and clinical 
practice.

2.	 Investigate how the AI differential diagnosis tool influ-
ences NP students' engagement and confidence during 
clinical placements, considering differences in usage fre-
quency and study contexts.

3.	 Identify specific features of the Isabel tool that NP students 
perceive as influential in developing their clinical decision-
making skills.

4.	 Examine NP students' perceptions of the adequacy of the 
training resources provided for using the AI differential di-
agnosis tool, considering variations in their demographics 
and course progression.

5.	 Evaluate NP students' ratings of the system's usability (how 
easy is it to use the programme) and how this usability im-
pacts their diagnostic confidence.

4   |   Methods

4.1   |   Design and Conceptual Framework

This pilot study employed a cross-sectional descriptive survey 
design. The study was guided by the Technology Acceptance 
Model (TAM) to guide the exploration of NP student perceptions 
of the AI differential diagnosis tool for clinical decision mak-
ing in nursing education. The Technology Acceptance Model 
(TAM) by Davis (1989) which was further explored across fields 

(Venkatesh et al. 2003), including nursing (Ramadan et al. 2024), 
provides a framework that aligns with study objectives of eval-
uating the perceived usefulness, ease of use (engagement and 
confidence to use) and external variable. The perceived useful-
ness of the Isabel AI platform links to Objectives 1 and 2; the 
perceived ease of use links to NP students' engagement and per-
ceived training adequacy—Objectives 3 and 5; and the external 
variable is the placement environment and training resources 
provided by the university—Objectives 2 and 4. AI-assisted tools 
used during clinical placement allow nursing students to reflect 
in real-time feedback received, which in this case can confirm 
or refute a diagnosis. This can enhance clinical reasoning and 
judgement, which is linked to Experiential Learning (Kolb and 
Kolb 2018). TAM will also guide the measure of diagnostic con-
fidence, which is an educational outcome for NP students' ability 
to actively monitor and adjust their thinking (metacognition) to 
perform better in clinical decision making when using AI tools. 
This framework provides a structured approach to examining 
Isabel's impact on students' clinical decision-making confidence 
and integration into their academic and clinical experiences. In 
this study, perceived usefulness maps to students' reported use 
of Isabel across academic and placement activities and the in-
fluence of features on diagnostic formulation (Objectives 1–2, 4), 
while perceived ease of use maps to confidence in using the sys-
tem and satisfaction/usability (Objectives 3, 5). We additionally 
drew on experiential learning principles, where real-time feed-
back during placements supports reflection and diagnostic rea-
soning. These mappings guided item selection and our choice of 
outcomes (Post-Study System Usability Questionnaire (PSSUQ); 
confidence) (Vlachogianni & Tselios, 2023), and informed the 
non-parametric analyses given small, non-normal samples.

4.2   |   Study Setting and Participant Recruitment

The setting for the study was a Master of Nurse Practitioner 
course at an Australian university. Students had the opportunity 
to use Isabel while completing theory and clinical placement 
subjects during the course. The accredited NP programme is of-
fered over a year and a half full time or two and a half years part 
time. The programme content consists of one subject on health 
assessment, two pharmacology subjects, two clinical placement 
subjects (which also include theoretical content relating to pri-
mary care, diagnostic testing, diagnostic reasoning and clinical 
medicine), two research subjects, a cultural studies subject and a 
transition to practice subject. For this study it was assumed that 
students were more likely to use the Isabel tool in the clinical 
placement and health assessment subjects. All NP students en-
rolled in the course at the time of the evaluation, totalling n = 75, 
were eligible to participate. Participants were NP students at two 
different stages of the programme (health assessment; clinical 
placements), reflecting distinct exposure to diagnostic reasoning. 
The participants are a distinct cohort enrolled into the NP course 
who are required to meet specific entry requirements. There was 
no exclusion criteria as all students actively enrolled in the course 
were invited to participate. Participants were recruited using the 
university's Learning Management System (LMS). Via the LMS, 
all students enrolled in each subject emailed an announcement 
about the study, which included a link to the online platform 
hosting the study survey. At the online survey site, students 
were able to download and read a copy of the study participation 
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and information sheet and provide their consent to participate. 
Students were advised that completing the survey was optional 
and was anonymous. No information that would otherwise iden-
tify the student (e.g., name, student ID, contact details) were col-
lected via the survey.

4.3   |   Description and Implementation 
of Isabel Health

The Isabel clinical decision support software was first integrated 
into the NP curriculum in 2022. This AI-powered differential 
diagnosis tool has been part of the NP curriculum for 2 years, 
and this study is the first to examine the training provided by 
academic staff and students' experiences using the tool as a 
learning aid. The AI differential diagnosis generating software 
was incorporated into student assessments to support clinical 
decision-making skills. Students were expected to identify a pa-
tient's abnormal physical examination findings and diagnostic 
results then enter the patient's age, gender, key abnormal physi-
cal exam findings and laboratory results into the tool (Figure 1), 
which generates a list of possible differential diagnoses. The red 
flag differentials are highlighted, and all diagnoses can be linked 
to clinical resources such as UpToDate, Australian Therapeutic 
Guidelines, Medline and MSD Manual (Figure 2). The assump-
tion was made that the use of the AI tool during NP clinical 
placement encouraged critical thinking and could be utilised to 
prompt appropriate clinical documentation. The Isabel platform 
interface is demonstrated below in Figure 1.

All students enrolled in the NP course have access to the 
Isabel platform and are encouraged to use the tool to complete 

assignments, case study presentations, and while on clinical 
placement for complex clinical cases to encourage developing a 
differential diagnosis and clinical decision-making skills. Isabel 
provides instructional videos embedded in the online software 
platform that students can access at any time while using the 
tool. There are additional instructional handouts and practice 
cases on various clinical scenarios that the students can work 
through and utilise the tool to determine the diagnosis. In ad-
dition to the above resources, the NP academic staff facilitates 
a live online training session with a clinical advisor/product 
expert from Isabel Healthcare at the beginning of the semes-
ter. The 1-h online training session provides an overview of the 
clinical decision-making software and an opportunity for stu-
dents to use the tool live while the session is in progress. This 
hands-on experience provides examples of how the software can 
be used by the NP students and opportunities to ask questions. 
In addition to this, the students have continued access through-
out the teaching period to the platform's resources and customer 
service support from Isabel Healthcare. Attendance at the live 
session and individual uptake of training resources were not sys-
tematically tracked for analysis. Although platform engagement 
metrics were available, their ad-hoc capture meant we excluded 
them a priori from analyses and instead reported this as a study 
limitation.

4.4   |   Data Measurement and Collection

Data was collected from participants using an online survey 
hosted on the Qualtrics platform. The survey consisted of ques-
tions specifically developed for the study and a standardised 
psychometric scale to measure NP student satisfaction with the 

FIGURE 1    |    Isabel platform interface appearance. [Colour figure can be viewed at wileyonlinelibrary.com]
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Isabel software and systems (see Appendix  S1 for the survey 
instruments). Part One of the survey focussed on the students' 
use of the Isabel Health software (e.g., frequency of use; in what 
study subjects and clinical placement; reasons for use; impact on 
decision making and formulating diagnoses) by collecting data 
using ordinal-scale and nominal-scale answers, and their per-
ceptions of the usefulness of the software when used during NP 
clinical placements (e.g., facilitating engagement with the place-
ment; ease of use when with a patient; approval from preceptors 
for the use of the software; impact of the software on confidence 
to make a diagnose) by using ordinal-scale answers and 5-Likert 
agreement scale. Participants who reported not having used 
Isabel were asked to select the reason they had not used the 
software from the given nominal-scale answers, including a text 
‘other’ option, after which they exited the survey.

Part Two of the survey focussed on the students' use of the avail-
able Isabel training resources (e.g., online webinar; informa-
tion sheets; case study videos) by collecting data using 5-Likert 
usefulness scale with a ‘Did not use’ option, their recommen-
dations for additional training resources, confidence in using 
the software by using 5-Likert confidence scale, and satisfaction 
with the software. Satisfaction with the software was measured 
using the Post-Study System Usability Questionnaire (PSSUQ) 
(Vlachogianni & Tselios, 2023). This 16-item, 7-point Likert 
scale (Strongly Agree to Strongly Disagree) is a validated and 
reliable measure of the perceived usability of a technological in-
terface or hardware (Vlachogianni & Tselios, 2023). The PSSUQ 
provides an overall score of system usability (all 16 items, 
Reliability Alpha = 0.96) and three sub-scale scores: System 
Usefulness (6 items, Reliability alpha = 0.96), Information 
Quality (6 items, Reliability Alpha = 0.92) and Interface Quality 
(3 items, Reliability Alpha = 0.83) (Lewis  2002) with lower 

scores indicating greater usability (1 = strongly agree and 
7 = strongly disagree). The PSSUQ has also been shown to be an 
effective multi-item questionnaire with a sample size as small 
as 15 (Sauro 2019), making it suitable for this study. To support 
content validity for custom items, expert review (senior learn-
ing advisor; AI specialist) and feedback from four NP alumni 
informed item wording and clarity. Part Three of the survey 
required participants to provide information on their years of 
nursing registration and number of semesters of the Master of 
Nurse Practitioner course completed (e.g., semesters completed 
and current unit enrolments). The approximate median time to 
complete the survey was 6 min.

Once the questionnaire was developed, feedback was sought 
and incorporated from a Senior Learning Advisor within the 
University Centre for Teaching and Learning on the wording, 
readability and appropriateness. To ensure the survey ques-
tions were not leading and provided an opportunity for honest 
response to the utility and usability of the tool, feedback was 
sought from four NP alumni students who had used the tool. 
External feedback was obtained from the Vice President of 
Client Services of Isabel Healthcare who is a registered nurse 
and engineer. This feedback ensured the terminology and re-
sources provided within the platform were accurate. Data col-
lection was undertaken from February to October 2024.

4.5   |   Data Analysis

The online survey responses were exported from Qualtrics into 
SPSS (Version 29.0.1.0). Data were cleaned and re-coded where 
necessary. Given the small sample and non-normal distributions, 
we used non-parametric tests (Fisher's Exact; Kruskal–Wallis). 

FIGURE 2    |    Isabel second step interface checklist view. [Colour figure can be viewed at wileyonlinelibrary.com]
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Analyses used available-case data (pairwise deletion); we report 
denominators per analysis. The full scale and the three sub-
scale scores for the PPSUQ were calculated as per instructions 
provided by Sauro (2019) and Lewis (2002).

4.6   |   Ethical Considerations

The study was reviewed and approved by the Human Research 
Ethics Committee of the educational institution of the lead in-
vestigator (2024–05232). Participants were presented with a 
consent question at the beginning of the online survey to indi-
cate their consent to participate. When they chose not to provide 
consent, they were automatically exited from the survey and no 
data was collected from them.

5   |   Results

5.1   |   Participant Demographics and Course Status 
Information

A total of n = 75 students enrolled in the Master of Nursing 
Practitioner course were invited to participate, with n = 26 
students consenting to participate in the study (Access rate: 
34.6%). Demographic and course status information was 
available for n = 18 (69%) of the 26 participants (Figure  3). 
Most participants had practiced as a registered nurse for more 
than 20 years and were currently enrolled in a clinical place-
ment subject.

5.2   |   Use of Isabel Health

5.2.1   |   Frequency of Use

Twenty-one participants provided information on their use of 
Isabel while enrolled in the course. Three participants (11.5%) 
reported they had not used the software: two participants in-
dicated they had not used the software due to a ‘lack of time’ 
with the other stating they ‘did not know the resource was 

available’ for use. Of the remaining 18 participants, n = 12 
(66.7%) reported they had used Isabel five or more times, with 
n = 2 (11.2%) having used it three to four times. Twenty-two 
percent (n = 4) could not recall how often they had used it. 
A Fisher's Exact test was conducted to examine the relation-
ship between the year of experience and the frequency of use. 
The result indicated no significant association between them, 
p = 0.864 (two-tailed).

Of the five study units (two clinical placements; two clinical 
pharmacology; one health assessment) in which students could 
have used Isabel Health, n = 8 (44.4%) of the 18 students used 
it in two subjects, with a further n = 5 (27.8%) using it in one 
subject only (Table 1). Isabel Health was most frequently used in 
one or both clinical placement subjects, followed by the health 
assessment subject in combination with one or both clinical 
placement subjects.

5.2.2   |   Scenarios of Use

Students were asked what specific scenarios they were most 
likely to use the tool (Table 2). Nearly 90% (n = 16/18) reported 
using it often (50% four or more times) to confirm their most 
likely differential diagnosis or to provide evidentiary support for 
a diagnosis. Participants were least likely to have used the tool 
to support their understanding of subject material (50%, n = 9) or 
for non-student purposes (44.4%, n = 8/18).

Students' (n = 18) awareness and use of programme features is 
presented in Table 3. The Ranked Disease-Differential Diagnosis 
and Red Flag Diagnosis features of the AI programme were used 
most often and were rated by n = 6 (33.3%) of students as hav-
ing a substantial to significant level of influence on the formu-
lation of a provisional or final diagnosis. In contrast, the Links 
to Medline and its use was the feature students were aware of 
but least likely to have used (n = 6, 33.3%). The Drug-Related 
Causes Tab was the feature students were most likely to be un-
aware of (n = 4, 22.2%). Fisher's Exact tests were conducted to 
examine the relationship between the year of experience and the 
level of influence by programme features. The result indicated 

FIGURE 3    |    Participant demographics and course status (n = 18). [Colour figure can be viewed at wileyonlinelibrary.com]
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no significant association between them, p = 0.590 for Ranked 
disease, p = 0.331 for Red flag diagnoses, p = 0.914 for Drug-
related causes tab, p = 1.00 for Links to eTG, p = 0.709 for Links 
to UpToDate, p = 0.105 for Links to Medline (two-tailed).

Overall, of the students who used the tool, the majority (n = 8, 
44.4%) considered it had a minor to moderate influence on their 
decision making, with a further n = 6 (33.3%) stating that it had a 
substantial to significant influence. While n = 4 (22.2%) students 
stated that using Isabel did not influence their decision making 
at all, three of the four, however, reported that one or more of 
the features they used had a minor to moderate influence on the 
formulation of a diagnosis. There were also several students that 
reported they were unaware of some of the features and links 
within the platform or did not use the feature (Table 3).

5.3   |   Students' Perceptions of Isabel Training 
Resources

The training demonstration webinar and the ‘how to’ videos-
both provided by Isabel were the most frequently used resources 
cited by the n = 18 students, with n = 10 (55.6%) and n = 8 (44.5%) 
of students respectively rating the resources as very useful to ex-
tremely useful (Table 4). The ‘Real Case Study’ videos were least 
likely to have been used by students though were rated as very 
useful to extremely useful by n = 4 students (22.2%).

Only n = 3 (16.7%) students who used Isabel considered that 
additional training would be useful. When asked to provide 
suggestions for further training, only one of the three students 
offered a practical recommendation: ‘a possible introduction 

TABLE 1    |    Isabel usage in specific course subject type.

Number of 
subjects Isabel 
was used

Course subjecta

Health 
assessment Pharmacology 1 Pharmacology 2

Clinical 
placement 1

Clinical 
placement 2

Total

n (%)

In 1 subject 2 1 0 0 2 5 (27.8)

In 2 subjects 0 0 0 3 3 8 (44.4)

0 0 1 1 0

1 0 0 1 0

3 0 0 3 0

In 3 subjects 1 1 0 1 0 3 (16.7)

2 0 0 2 2

In 4 subjects 2 2 2 2 0 2 (11.1)
an each course subject represents the number of students who used Isabel while undertaking that specific subject or combination of subjects.

TABLE 2    |    The utility of Isabel for specific academic and clinical scenarios.

Scenario

Frequency of use in this scenario

Not used
Used at 

least once
Used 2–3 

times
Used 4–5 

times
Used more 

than 5 times

n (%) n (%) n (%) n (%) n (%)

To confirm the most likely differential 
diagnosis

2 (11.1) 3 (16.7) 5 (27.8) 2 (11.1) 6 (33.3)

Unable to identify a provisional diagnosis 
or any differential diagnoses

6 (33.3) 1 (5.6) 4 (22.2) 4 (22.2) 3 (16.7)

To find evidence or resources to support 
my diagnosis

2 (11.1) 2 (11.1) 5 (27.8) 4 (22.2) 5 (27.8)

In my usual place of practice (my non-
student role)

8 (44.4) 2 (11.1) 6 (33.3) 1 (5.6) 1 (5.6)

To complete university assignments 7 (38.9) 1 (5.6) 5 (27.8) 1 (5.6) 4 (22.2)

To understand content covered in course 
subjects(s) for example, online learning, 
course readings, lectures

9 (50.0) 2 (11.1) 4 (22.2) 1 (5.6) 2 (11.1)

For unfamiliar patient symptoms or 
examination findings

5 (27.8) 0 (0.0) 9 (50.0) 2 (11.1) 2 (11.1)
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to it on orientation day [to the course], via a quick case study 
and introduction video would have been useful…’. One other 
student commented that perhaps their limited use of the pro-
gramme may have contributed to their uncertainty about the ‘…
practical benefit of the tool…’ and as such, they were ‘…not sure 
if additional training [was] needed or not…’. The final student 
commented that they ‘…would prefer to take more time to get to 
know the system once I have time…’.

5.4   |   System Usability

This study's PSSUQ demonstrated high internal reliabil-
ity, comparable to that of the original scale. The reliability 
of the overall score with 16 items was alpha = 0.99; System 
Usefulness = 0.99; Information Quality = 0.96; and Interface 
Quality = 0.91. Descriptive statistics for the full scale and sub-
scales of the PSSUQ for the n = 18 students are presented in 
Table  5; the frequency distribution of scale items responses 
is presented in Appendix S2. Median scores are presented for 
all scales due to the small sample size (n = 18 students) and 
the non-normal distribution of scores. The full-scale me-
dian score of 2.16 indicates that overall, participants strongly 

endorsed the usability of the Isabel AI program. This en-
dorsement was consistent across the sub-scales of System 
Usefulness (Md = 2.08), Information Quality (Md = 2.54) and 
Interface Quality (Md = 2.67), where the median scores and 
interquartile ranges were similar across the three subscales. 

TABLE 3    |    Students' awareness and use of programme features and level of influence on the formulation of a provisional or final diagnosis.

Programme feature

Level of Influence

Unaware of 
this feature

Did not use 
this feature None Minor Moderate Substantial Significant

n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Ranked diseases—
differential diagnosis 
list

1 (5.6) 0 (0.0) 4 (22.2) 3 (16.7) 4 (22.2) 4 (22.2) 2 (11.1)

Red flag diagnoses 0 (0.0) 0 (0.0) 1 (5.6) 6 (33.3) 5 (27.8) 4 (22.2) 2 (11.1)

Drug-related causes 
tab

4 (22.2) 4 (22.2) 3 (16.7) 2 (11.1) 4 (22.2) 1 (5.6) 0 (0.0)

Links to Therapeutic 
Guidelines (eTG)

3 (16.7) 4 (22.2) 2 (11.1) 2 (11.1) 4 (22.2) 2 (11.1) 1 (5.6)

Links to UpToDate 2 (11.1) 4 (22.2) 3 (16.7) 4 (22.2) 3 (16.7) 1 (5.6) 1 (5.6)

Links to Medline 2 (11.1) 6 (33.3) 4 (22.2) 1 (5.6) 3 (16.6) 1 (5.6) 1 (5.6)

TABLE 4    |    Students' ratings of the usefulness of the training resources.

Level of Usefulness

Did not use Not at all Slightly Moderately Very Extremely

n (%) n (%) n (%) n (%) n (%) n (%)

Demonstration webinar with academic and 
Isabel Healthcare staff (live or recording)

3 (16.7) 0 (0.0) 3 (16.7) 2 (11.1) 5 (27.8) 5 (27.8)

PDF Information Sheets/handouts 7 (38.9) 2 (11.1) 3 (16.7) 2 (11.1) 3 (16.7) 1 (5.6)

Recorded ‘How to and when to use Isabel’ 
training videos

3 (16.7) 1 (5.6) 4 (22.2) 2 (11.1) 5 (27.8) 3 (16.7)

‘Real case study’ videos 1 (5.6) 1 (5.6) 1 (5.6) 2 (11.1) 2 (11.1)

TABLE 5    |    Descriptive statistics for the Post-Study System Usability 
Questionnaire full scale and sub-scales.

PSSUQ
Median 

score
Interquartile 

range
Range 

(min–max)

Full scale 2.16 2.21 5.27 
(1.00–6.27)

System 
usefulness

2.08 2.33 6.00 
(1.00–7.00)

Information 
quality

2.54 2.02 4.60 
(1.00–5.60)

Interface 
quality

2.67 2.67 5.00 
(1.00–6.00)

Note: Reverse Likert score (1 to 7) survey with 1 indicating strongly agree (1) to 
strongly disagree (7).
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Kruskal-Wallis tests showed that there was not a statistically 
significant difference in the full and three-sub scale scores be-
tween the different years of experience, χ2 (3) = 5.60, p = 0.133 
for the full scale score, χ2 (3) = 2.40, p = 0.494 for the system 
usefulness score, χ2 (3) = 5.60, p = 0.133 for the information 
quality score and χ2 (3) = 5.89, p = 0.117 for the interface qual-
ity score.

Students rated the Isabel program as ‘highly usable’ with n = 8 
(44.5%) reporting they were very confident to extremely con-
fident in their ability to use the programme, with an equal 
proportion (44.5%, n = 8) stating they were slightly confident 
to moderately confident. Two (11.1%) students reported they 
were not confident at all in their ability to use the programme. 
Further investigation of the survey responses of these two stu-
dents showed that both had indicated a need for further training 
(as reported above). One student did not use any of the avail-
able training resources and required more time to ‘…get to know 
the system…’, while the second student reportedly accessed all 
four available training resources but considered all were only 
‘slightly useful’. A Fisher's Exact test was conducted to examine 
the relationship between the year of experience and the confi-
dence level. The result indicated no significant association be-
tween them, p = 0.076 (two-tailed).

6   |   Discussion

6.1   |   Main Findings

Objective 1–2 (use & engagement): Of students reporting 
usage, 44.4% (n = 8/18) used Isabel in two subjects—com-
monly the placement units—and 27.8% (n = 5/18) used it in 
one subject; students most often used Isabel to confirm differ-
ential diagnoses. Objective 3–4 (features & training): Ranked 
Differential and Red Flag features most influenced formula-
tion, whereas awareness/uptake of some links (e.g., Medline) 
was lower. Objective 5 (usability): PSSUQ medians indicated 
positive usability. The data demonstrates that students used 
the tool predominately during the first clinical placement. In 
this course the first clinical placement is in a primary care 
setting and the second is in the student's area of speciality. 
The difference in usage of the tool between the two-placement 
subject is potentially attributable to several reasons, including 
that as primary care is an unfamiliar setting to many students, 
the variation in clinical presentations, less understanding of 
assessment findings to formulate a diagnosis. In the second 
placement students have had more exposure to formulating a 
diagnosis, diagnostic reasoning and diagnosis refinement in 
addition to being in their specialist area. This may explain the 
reduced use of the AI tool, however, cannot be explicitly con-
firmed. This highlighted the need for improved integration 
of the tool into the students learning and clinical placement. 
Usability was positively rated, with the majority reporting sat-
isfaction with the platform's features. Notable functions like 
the ‘Ranked Disease-Differential Diagnosis’ and ‘Red Flag 
Diagnoses’ were highlighted for their influence on decision-
making. However, a subset of students (22%) felt the tool had 
limited effect on their diagnostic confidence, often linked 
to insufficient engagement with training resources. This is 
consistent with Table  3, where 22.2% (n = 4/18) indicated no 

influence on decision-making overall, although most still re-
ported feature-level minor–moderate influence. Additionally, 
some students who reported discomfort with the platform 
had not accessed available training materials. These findings 
underscore a need for structured training sessions, ideally 
conducted close to practical application, to optimise student 
confidence and enhance the integration of AI tools in clinical 
learning environments. These findings are compatible with 
the findings of Gray et al. (2022), which reported the opinion 
of healthcare educational experts' ideas and plans to integrate 
AI into educational activities. This study highlighted that 
meaningful implementation of AI and machine learning plat-
forms should be done through specialised training courses, 
problem based learning approach and include ethical consid-
erations when using AI in healthcare (Gray et al. 2022).

Although the usability of the system based on the PSSUQ 
rated relatively high, there was clearly a confidence gap for 
students to use the Isabel tool to refine their diagnosis find-
ings. This was evident regardless of the years of nursing ex-
perience. Although this cannot be explicitly extracted from 
the results, there is a component of digital literacy that may 
have influenced a student's engagement with the platform. As 
more studies are demonstrating the apprehension and anxi-
ety associated with the use of AI in nursing education (Maraş 
et al. 2024) and practice (Pare et al. 2025; Raymond et al. 2025), 
regardless of demographics or clinical experience, the need for 
more tailored training is apparent. Although our pilot study 
had a low number of participants, the popularity of in-person 
demonstration webinars was the preferred method of learning 
how to use the AI platform over written material. However, 
as suggested by Raymond et al. (2025), nursing training pro-
grammes need to go beyond teaching technical skills but also 
influence nurses' beliefs and attitudes. This is important in 
postgraduate nursing programmes and highlights the need 
for wider studies that evaluate effective methods to influence 
both attitudes and practice.

6.2   |   Study Strengths and Limitations

This study is strengthened by its focus on a specific AI tool, 
Isabel, within a real-world clinical education context, offer-
ing practical insights into its application for NP students. The 
structured methodology, including the use of the PSSUQ for 
usability evaluation, lends validity to the findings of students' 
perceptions and usability of the tool, which research has not 
previously addressed in the NP education context but has 
in other health education contexts (Jung  2023; Srinivasan 
et al. 2024). The PSSUQ is validated to be used in small sam-
ple sizes under 20. Additionally, the study highlights valuable 
data on training adequacy, which informs future instructional 
design improvements.

The study's limitations include a small sample size, as less than 
30 students from a single institution participated, potentially af-
fecting the generalisability of findings. However, this must be 
interpreted in the context outlined above regarding the small 
number of NP students nationally. Further, usage patterns var-
ied significantly among students, and some did not complete 
sections of the survey, which impacted the data completeness. 
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The study did not measure the student's engagement with the 
training resources, which was a further limitation. The limited 
context in which Isabel was used during placements may also 
restrict broader insights into its applicability across diverse clin-
ical scenarios. There is an added potential for social desirability 
bias in self-reported usability scores that needs to be considered. 
Findings may also be affected by recall bias and item-level miss-
ingness, which we handled via available-case analyses as noted 
in Section 4.5. Addressing these limitations in future research 
could enhance the robustness of findings.

6.3   |   Implications for Policy and Practice

The use of AI in NP education, exemplified by tools like Isabel, 
could enhance clinical reasoning by offering real-time diag-
nostic support and helping students manage complex cases 
(Topol  2019). Programmes should explicitly mitigate over-
reliance by framing Isabel as a decision support tool that aug-
ments—not replaces—clinical reasoning, with assessment 
tasks requiring independent justification. However, this study 
indicates a need for a greater level of structured training to 
maximise AI's effectiveness in clinical education. A significant 
portion of students did not engage consistently with the tool, 
underscoring the necessity for comprehensive onboarding to 
develop proficiency and confidence with the use of such tools. 
This is further confirmed by a study conducted by Alanazi 
et  al.  (2023) which evaluated physicians' perspectives on the 
use of electronic health records (EHR) to assist in formulating 
a differential diagnosis. There was a statistically significant dif-
ference in the proficiency of the users based on IT knowledge 
and training for practitioners to utilise the EHR to enhance 
the quality and accuracy of the differential diagnosis (Alanazi 
et al.  2023). Evidence suggests that AI-enhanced training can 
boost diagnostic accuracy and streamline the decision-making 
process (Jain et al. 2021), thus preparing NPs for AI-integrated 
healthcare environments. To meet the growing demand for 
tech-savvy healthcare professionals, NP programmes must not 
only integrate AI tools but also align their training approaches 
to ensure students are equipped for future digital healthcare 
landscapes. Integrating AI clinical decision tools into nurse 
practitioner education and practice will require a collaborative 
approach by education providers, health systems, clinicians and 
government agencies. As outlined by Rony et al.  (2024), these 
approaches need to have a patient-centred approach that is eth-
ical and regulated. Barriers and existing policies to integrate AI 
tools need to be reviewed, and further funding and research are 
required to measure clinical and educational outcomes.

6.4   |   Recommendations

To enhance the efficacy of the Isabel tool within NP education, 
this study recommends implementing structured, hands-on 
training sessions early in the programme to improve familiarity 
and confidence with the system. Integrating an orientation mod-
ule focusing on Isabel's core features and practical application 
in clinical scenarios would better support students' learning and 
engagement. Additionally, refresher sessions throughout the 
curriculum could reinforce skills and encourage consistent use, 
particularly in clinical placements where diagnostic tools are 

most relevant. Collaboration with clinical preceptors to align ex-
pectations and facilitate supportive use of the tool in practicum 
settings could further enhance student experiences. It is critical 
however to enforce that this is a tool to support practice and not 
one to replace students need to learn the skill of diagnosis for-
mation and refinement, and that clinical knowledge is essential 
to interpret suggestions of the tool in the individual patient con-
text rather than relying on it as the only source of truth. These 
opinions are shared by practicing NPs who see the necessity for 
comprehensive training in AI clinical platforms that includes 
robust ethical and regulatory guidelines to ensure responsible 
integration into healthcare practice (Bumbach et al. 2023; Rony 
et al. 2024). AI diagnostic tools such as Isabel should be used to 
complement traditional educational techniques rather than at-
tempt to replace them completely to enhance clinical ability and 
knowledge. Finally, expanding the variety of case studies within 
Isabel to cover diverse clinical presentations would provide stu-
dents with a broader, more comprehensive diagnostic practice, 
aligning the tool's functionality more closely with real-world 
healthcare environments. These steps could optimise the tool's 
educational impact and clinical applicability.

6.5   |   Future Research Directions

Future research should focus on evaluating the long-term impact 
of AI diagnostic tools like Isabel on clinical decision-making and 
patient outcomes among NPs. Studies could explore whether sus-
tained use of AI tools throughout the NP training enhances diag-
nostic accuracy and how these tools affect clinical confidence in 
varying real-world settings. Additionally, research should inves-
tigate optimal training methods for integrating AI in healthcare 
education, particularly assessing the effects of repeated hands-on 
practice and the impact of preceptor-led guidance on students' 
tool proficiency (Gray et  al.  2022). Comparative studies exam-
ining outcomes between students who actively engage with AI 
diagnostic aids and those who rely solely on traditional resources 
could provide insights into the tool's effectiveness. Finally, ex-
panding research to include diverse healthcare settings and 
larger sample sizes would improve the generalisability of find-
ings, ensuring the tool's application is aligned with the needs of 
an increasingly digital healthcare environment.

7   |   Conclusion

This study highlights the potential of AI diagnostic tools, such 
as Isabel, to improve diagnostic accuracy and clinical reasoning 
in NP education. While students reported enhanced diagnostic 
confidence and usability, inconsistent engagement with training 
resources affected some outcomes. These findings are tempered 
by the relatively small number of study participants recruited 
over a short study period. Accordingly, results should be inter-
preted as hypothesis-generating and require multi-institutional 
replication. To maximise the educational impact of AI tools, 
structured, ongoing training sessions are essential. Additionally, 
integrating AI usage closely within practical placements can 
foster familiarity and confidence. Addressing these areas will 
support the effective adoption of AI in NP training, equipping 
students with critical diagnostic skills for increasingly digital 
healthcare environments.
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