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Abstract

Background: Generative artificial intelligence (GenAl) can automate time-intensive tasks and support clinical decision-making
in care settings. Nurses require appropriate competenciesto ensure that integration of GenAl strengthens care quality and patient
safety. However, validated literacy assessment tools remain limited. In particular, instruments tailored to nurses’ role-specific
GenAl competencies, including hallucination detection, risk identification, and ethical accountability, are lacking. These gaps
highlight the need for a nurse-specific GenAl literacy scale.

Objective: This study aimed to develop and psychometrically validate the Generative Artificial Intelligence Literacy Scale for
Nurses (GenAlILS).

Methods: We conducted a two-phase, cross-sectional online survey of registered nurses nationwide in Taiwan between June
2025 and October 2025. Phase 1 involved conceptualization and item generation based on aliterature review, followed by content
appraisal through expert discussion with 6 external reviewers. A 50-item pool was generated. Subsequently, 5 external reviewers
evaluated content validity. Items with a content validity index of <0.78 or flagged for revision were revised or deleted. Phase 2
evaluated psychometric properties (item analysis, internal consistency, split-half reliability, and criterion-related validity) and
construct validity via exploratory factor analysis (factor loading =0.60), followed by confirmatory factor analysis (CFA). The
total sample was randomly split into 2 independent subsamples for exploratory factor analysis and CFA.

Results: Inphase 1, theinitial 50 items underwent expert content validation and were revised to 46 items (scale content validity
index based on the average method=0.92). In phase 2, 1313 questionnaires were collected, of which 191 invalid responses were
excluded; 1122 valid responses were analyzed. Participants had a mean age of 34.66 (SD 7.8) years. Extreme-group comparison
reveaded statistically significant differences for each item (P<.001). The final scale comprised 24 items across six dimensions:
responsible use, updated competencies, risk identification, fundamental knowledge, critical evaluation, and ethics and law. The
cumulative variance explained was 53.1%. The first-order CFA demonstrated excellent model fit: root-mean-square error of
approximation=0.035, standardized root-mean-square residual=0.032, comparative fit index=0.99, goodness-of-fit index=0.94,
adjusted goodness-of-fit index=0.93, nonnormed fit index=0.99, and parsimony normed fit index=0.84. The second-order CFA
demonstrated excellent model fit: root-mean-square error of approximation=0.039, standardized root-mean-square residual=0.040,
comparative fit index=0.99, goodness-of-fit index=0.94, adjusted goodness-of-fit index=0.92, nonnormed fit index=0.99, and
parsimony normed fit index=0.87. All heterotrait—monotrait ratio values were below 0.85, supporting discriminant validity. The
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scalewas moderately correlated with the Short Form Meta-Al Literacy Scale (r=0.57; P<.001). Reliability was excellent (Cronbach

0=0.92; McDonald w=0.92; split-half reliability=0.81).

Conclusions: The GenAlLS is a concise, nurse-specific self-report instrument with good psychometric properties across 6
clinically relevant domains. It supports needs assessment, targeted training, and intervention evaluation to promote the safe and

ethical use of GenAl in nursing.

(J Med Internet Res 2026; 28:€95547) doi: 10.2196/95547
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Introduction

Therapid evolution of artificial intelligence (Al) has established
Al literacy as an indispensable core competency in modern
society and professional education. The rapid advancement of
generative artificial intelligence (GenAl) has fundamentally
transformed how knowledge is acquired, information is
processed, and decisions are made [1]. GenAl has introduced
transformative changes in health care. Earlier systems were
primarily limited to classification or early-warning functions;
however, GenAl can draft nursing care records, automatically
generate handover summaries, and streamline complex
administrative paperwork to support nurses proactively. These
capabilities substantially reduce cognitive workload and time
burden. In patient care, GenAl-powered conversational agents
can deliver empathic psychological support and providetimely,
tailored health education, thereby improving nurse-patient
communication. This technological advancement simplifies
nursing tasks, aleviates workload, and facilitates greater
integration across care processes, enabling nurses to devote
more attention to direct patient care. GenAl may also help
mitigate workforce shortages and occupational burnout,
ultimately improving overall headth care quality [2-4].
Consequently, incorporating GenAl into nursing education is
crucia to respond to the rapid evolution of clinical nursing
practice, which integrates critical thinking and professional
values[5].

To ensure safe and appropriate application, distinguishing the
operational nature of GenAl from discriminative Al isessential.
Unlike discriminative Al, which primarily focuses on
classification, prediction, and recognition, GenAl is
characterized by its capacity to generate novel content. It can
autonomously produce multimodal outputs (eg, text, images,
audio, and code) that resemble human crestivity [6,7].

GenAl can be conceptualized using athree-layer structure: (1)
the model, comprising general-purpose foundation and
customized models that generate content; (2) Connection,
enabling deployment and system interoperability via fully
integrated solutions or application programming interface-based
integration; and (3) Application, supporting diverse end-to-end
uses in clinical and educationa settings [7]. However, this
structure introduces uniquerisks. GenAl’s generative capability
may lead to hallucinations, producing incorrect or misleading
outputs presented plausibly and convincingly [8]. Users must
possess advanced identification and coping capabilities to
navigate the complex ethical and legal landscape, including
copyright, dataoriginality, and algorithmic bias[9,10]. Without
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athorough understanding of its mechanisms, nurses may accept
erroneous outputs, compromising patient safety and jeopardizing
care plans [11,12]. Health care providers are pivotal in
translating GenAl into safe clinical practice, highlighting the
need for enhanced GenAl literacy to identify risks, apply
safeguards, and ensure accountable use [8,13]. Therefore, the
definition of literacy must evolve. Although literacy is
traditionally defined asthe integrated ability to understand, use,
and apply specific information [14], GenAl literacy refers to
the competencies required to understand its fundamental
principles, functions, and capabilities, adapt to its evolving
nature, and apply the technology responsibly and ethically to
produce consistent, creative, and standards-aligned outputs,
such as newly generated text, images, and audiovisual content
[1]. Importantly, GenAl literacy extends beyond general Al
literacy by emphasizing critical appraisal of Al-generated
outputs, including validating accuracy and clinical
appropriateness, detecting biasand hallucinations, and managing
misuse-rel ated risks—competencies essential for clinica nurses
[1,8,13].

GenAl literacy is distinct because it integrates foundational
understanding, responsible use, and continuous learning. It
requires users to recognize GenAl as a content-generating
technology rather than a traditional search tool and to move
beyond basic operations by addressing ethical issues, critically
evaluating output accuracy, and managing privacy and security
risks [1]. With increasing GenAl use among patients seeking
health information and health care professionals for
communication, education, and decision-support, its generative
nature introduces risks that general Al literacy frameworks do
not fully capture. Therefore, GenAl demands tool-specific
competencies, particularly critica evaluation. Without a
specialized GenAl literacy framework, nurses may remain
underprepared for Al-integrated health care [1,8]. Existing Al
literacy frameworks are often too generic, originate from
non-nursing fields, or fail to address GenAl’s specific usage
characteristicsand risk profiles, such ashallucinationin clinical
decision support and data privacy concerns related to patient
records [15-17].

Despite the urgency of integrating Al into nursing curricula,
training methods remain inadequate, and significant gaps exist
in the empirical assessment of these skills. Nurse educators
must integrate Al-related content into existing curricula to
preparelearnersfor adigitized clinical landscape[18]. However,
accurate assessment of learners current Al literacy is a
prerequisite for effective curriculum design. Medical
professional literacy has shifted from technical development to
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everyday interaction and application [19]. As GenAl
applications become increasingly prevalent in clinical nursing,
systematic integration of Al literacy into nursing education is
an urgent priority. Literature indicates that up to 84% of health
care professionals are optimistic about GenAl’s potentia to
improve health care [20]. Nursing education must therefore
evolve by integrating Al content into core curricula and
enhancing GenAl literacy among educators and students
[16,20,21]. Because erroneous or unverifiable GenAl outputs
can propagate into documentation and decision support, nurses
require verification competencies to mitigate patient-safety
risks. The Generative Artificial Intelligence Literacy Scale for
Nurses (GenAILS) can support competency benchmarking to
inform education, governance, and safe implementation
pathways for generative Al in clinical nursing.

Although GenAl hasimmense potential to reduce administrative
burdens, support nursing workflows, and enhance
evidence-based practice[5,22], its safe and ethical use depends
on human judgment. Most Al literacy scales focus on general
learners and do not adequately address the decision-making
needs, patient safety considerations, and ethical norms unique
to the nursing clinical context. A nurse-specific scaleis needed
because nurses’ interactions with GenAl differ from those of
other health care professionals in terms of workflow, care
responsibilities, and risk exposure. Nurses are often responsible
for continuous bedside assessment, patient education, nursing
documentation, handover communication, care coordination,
and early identification of patient deterioration. When GenAl
is used to support these tasks, nurses must be able to verify
generated content, identify hallucinations or biased
recommendations, protect patient data, and determine whether
outputs are appropriate for individual patient contexts. These
competencies are closely linked to nursing judgment,
professional accountability, and patient safety. This gap
underscores the need for a GenAl literacy assessment tool
specifically designed for nurses.

Therefore, this study aimed to develop and validate the
GenAlLS. A psychometrically sound assessment tool grounded
in the technical and ethical context of nursing was established,
providing afoundation for future clinical application, education,
and policy development.

Methods

Research Design

This2-phase cross-sectional study aimed to develop and validate
the GenAILS. To ensure linguistic and cultural relevance for
clinical nurses in Taiwan, the initial item pool and final scale
were developed and administered in traditional Chinese. The
English item descriptions presented in the tables were
author-prepared trandations for reporting purposes only and
were not used for data collection. No formal forward-backward
trandation or psychometric validation of an English version
was conducted in this study.

In phase one, items were generated through literature-based
conceptualization and expert review, followed by content
validity evaluation and item refinement (items with a content
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validity index <0.78 were revised or deleted). In phase 2, the
scale’s psychometric properties were examined through item
analysis, reliability testing (internal consistency and split-half
reliability), criterion-related validity, and construct validity
using exploratory factor analysis (EFA; factor loading >0.60)
and confirmatory factor analysis (CFA).

This study was reported with reference to the relevant items of
the Consensus-Based Standards for the Selection of Health
Measurement Instruments (COSMIN) reporting guideline,
version 2.0 [23], and the CHERRIES (Checklist for Reporting
Results of Internet E-Surveys) [24]. Because the GenAlILSisa
self-report instrument assessing nurses perceived GenAl
literacy and professional competencies, the COSMIN guidelines
were not fully applicable to this study. Nevertheless, the
reporting items on content validity, structural validity, internal
consistency, reliability, and criterion-related validity served as
important referencesfor improving the reporting quality of this
study.

Conceptualization

Theinitia phase involved rigorous construct conceptualization
through a comprehensive literature review. Clearly articulating
the construct composition and using a theoretical framework
help ensure the clarity and validity of the scale [25]. The
theoretical framework, research objectives, and methodological
procedures were systematically established based on existing
evidence. Based on a comprehensive review identifying
attributes across nursing, education, and Al literacy, the
generative artificial intelligence literacy for nurses framework
was conceptualized, comprising 6 distinct dimensions.

First, responsible use underscores the necessity for users to
possess eval uative capabilities and acommitment to responsible
application. It entails avoiding misuse or over-reliance ontools.
At the technical level, users must effectively use GenAl to
enhance efficiency, creativity, and problem-solving across
diverse contexts. It also involves identifying Al-generated
content to ensure source credibility and authenticity, thereby
preventing the circul ation of fabricated or erroneousinformation.
Users must judge the appropriateness of Al tools and apply
effective prompting to guide systems toward specific goals.
Accordingly, Responsible Useincludes sel ecting suitable GenAl
tools for specific tasks and applying prompt engineering
strategies that align outputs with user intent [1]. Furthermore,
it requires responsible application of Al principles during
operation to mitigate foreseeable risks [26]. Within nursing
practice and education, this dimension emphasizes adherence
to responsible use principles that maintain human oversight in
decision-making, ensuring that GenAl functions as an assistive
resource rather than a substitute for professional judgment
[1,9,10Q].

Second, updated competencies highlight the necessity of
continuous learning in response to rapid technological
advancement. Continuous learning forms the foundation of
literacy. Users must proactively update their technical
knowledge, operationa skills, and ethical understanding to
respond to the evolving Al landscape. Given the diversity of
available tools, users should become familiar with various
functionalities and select appropriate tools for specific
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applications through ongoing specialized training. Because
GenAl spans multiple domains, literacy is a dynamic process
that evolves with technol ogical advancement rather than a static
state. Operationally, Updated Competenciesinclude proactively
learning new tools, functions, and relevant regulations as
technology evolves, thereby maintaining current literacy and
supporting responsible GenAl use [1].

Third, risk identification focuses on recogni zing and anticipating
GenAl-related risks in health care. Al algorithms may harbor
biases that contribute to unequal health care outcomes. When
using GenAl, users must consider risks such as inaccurate
information, hallucinations, and data security vulnerabilities
[27]. Because medical data are highly sensitive (eg, patient
health records), robust protection mechanisms are required to
prevent security breaches[28]. Explicit monitoring policiesand
user education are therefore essential to manage and mitigate
risks associated with GenAl applications in health care [27].
Operationally, risk identification includes vigilance regarding
security threats and the potential for GenAl to be exploited for
deception, including the production of deepfake text, images,
or audio. Furthermore, it requiresidentifying both the strengths
and limitations of GenAl, particularly the risk of inaccurate
outputs and plausible yet clinically unsafe hallucinations [1].

Fourth, fundamental knowledge encompasses the foundational
understanding required to comprehend Al's operational
mechanisms, serving as a prerequisite for advanced learning
[14]. Learners should understand GenAl as a statistical model
trained on massive datasets capable of generating new
multimodal content, such as text, images, and code [6,7]. This
dimension requiresdistinguishing GenAl from traditional search
engines and recognizing that GenAl creates content, whereas
search enginesretrieve existing data. Furthermore, users should
differentiate its generative nature from the discriminative focus
(recognition and classification) characteristic of other Al systems

[1.7].

Fifth, critica evaluation addresses the essential capacity to
appraise GenAl outputswith clinical rigor. As GenAl becomes
increasingly embedded in medical and nursing education, its
influence extends beyond academic support to professional
practice, where appropriate and critical application is paramount
[21]. With ongoing technological advancement, curriculum
designers and learners must prioritize critical assessment of
generated content to ensure safe use [9]. Although GenAl may
augment human capabilities, excessive reliance may undermine
critical thinking and problem-solving. Moreover, the risks of
misuse or malfunction increase as Al systems become more
autonomous, potentially threatening patient safety. A structured
framework for critical thinking and oversight is therefore
necessary to ensure safe and accountable use [28]. Integrating
critical and creative thinking into Al education isakey strategy
for strengthening learner literacy and preparedness [26]. Users
should critically evaluate the quality, accuracy, bias, and
appropriateness of GenAl-generated content, particularly when
outputsinform clinical decisionsor educational activities. Users
must al so verify whether generated content aligns with specific
clinical needs. They should adjust GenAl use accordingly to
achieve intended outcomes while maintaining professional
standards [1,9].
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Sixth, ethics and law address the ethica and legal
responsibilities associated with Al integration. As Al
increasingly influences decisionstraditionally made by humans,
reassessing ethical responsibilities, privacy, and moral standards
is imperative. This evolution necessitates a collaborative
partnership between humansand Al [29]. Users must understand
the ethical implications of Al models and their outputs. They
must also be familiar with relevant legal and regulatory
frameworks to ensure compliance. From an educationa
perspective, ingtitutions should establish systematic training to
prepare the workforce to address issues such as privacy
protection, bias mitigation, equity, and intellectua property,
thereby fostering responsible and lawful GenAl use [1]. This
dimension aligns with the World Health Organization [30]
guidance on Al ethicsin health. That guidance emphasizes six
core principles: (1) protect autonomy; (2) promote human
well-being, safety, and the public interest; (3) ensure
transparency, explainability, and intelligibility; (4) foster
responsibility and accountahility; (5) ensure inclusiveness and
equity; and (6) promote responsive and sustainable Al.
Operationaly, Ethics and Law involves awareness of ethical
concerns such as privacy, fairness, intellectual property, and
databias[1,9,10]. Furthermore, it includes recognizing potential
Al misuse in producing forged or misleading information. It
also requires upholding data privacy and transparency in
Al-driven decision-making within highly automated health care
environments. Clear accountability, human oversight, and
governance mechanisms are required to manage risks and
unintended consequences [1,10].

Item Generation

Regarding item pool generation, two primary strategies can be
distinguished: the deductive (top-down) approach, which derives
items from construct definitions, literature, and existing scales,
and the inductive (bottom-up) approach, which relies on
qualitative data such as focus groups or interviews [31]. The
deductive (top-down) approach was adopted. Items were
generated based on the operational definitions of the six
identified dimensions, asystematic review of relevant literature,
and analysis of existing Al literacy instruments.

The item generation process involved 3 sequential steps. First,
grounded in the core construct of “Al Literacy,” relevant
dimensions and competency indicators were extracted from
existing scales [32,33], and evidence from the literature review
was synthesized to develop an initia pool of 36 items (see
Conceptualization section). Second, an expert committee
comprising 6 specialists in nursing education and clinical
practice conducted an open-ended review. The committee
recommended refining the focus from general Al literacy to
GenAl literacy to better address emerging clinical needs and
provided guidance for revising the dimensions and items to
improve clarity and clinical appropriateness. Third, the construct
was subsequently refined to “ GenAl Literacy,” and an expanded
and revised pool of 50 items across 6 dimensionswas devel oped.
To ensure semantic clarity and minimize respondent burden,
item construction adhered to scale devel opment principles and
avoided double-barreled questions, ambiguous wording, and
negative phrasing [31].
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Content validity: to establish content validity, the 50-item pool
was evaluated by a panel of 5 experts, including specialistsin
psychometrics, clinical nursing education, and Al. Each item’s
relevance, clarity, and necessity were assessed using the
item-level content validity index (I-CVI1) and scale content
validity index based on the average method. Expertsrated items
on a 4-point Likert scale. Items were retained if they met the
acceptance criteria of 1-CVI =0.78 and scale content validity
index based on the average method >0.90 [34]. Items flagged
for revision were modified based on qualitative expert feedback
to enhance validity.

Facevalidity (cognitiveinterviewing): following content validity
assessment, face validity was examined to evaluate readability
and respondent comprehension. The cognitive interviewing
method was adopted, and seven registered nurses participated
in in-depth interviews to explore their understanding of the
items. This sample size aligned with the recommendation of
5-15 participants for cognitive interviewing [35]. Participants
provided feedback on item ambiguity, logica flow, and
estimated completion time. Necessary revisions were
subsequently made to finalize the scale items.

Psychometric Evaluation: Sampleand Data Collection

This cross-sectiona study collected data through a web-based
guestionnaire hosted on SurveyCake using convenience
sampling between June 2025 and October 2025. Data collection
was completed in October 2025, and the dataset was locked
before data screening and statistical analysis.

Participants were recruited through social media posts, email
invitations distributed via the researchers' professional and
personal networks, and direct recruitment of clinical nursesin
several hospitals after permission had been obtained from nurse
managers. The recruitment information included the study
purpose, eligibility criteria, voluntary nature of participation,
and survey link. Eligible participants were current registered
nurses working in hospitals, able to complete the online
guestionnaire independently, and able to read and understand
traditional Chinese. The survey landing page clearly stated these
eligibility criteria, and participants were required to confirm
their eligibility before proceeding. Electronic informed consent
was obtained by selecting the online “Consent to Participate”
option.

To further verify participants' nursing status, a nursing
professional knowledge screening item was embedded in the
guestionnaire before the GenAlILS items. This item assessed
basic clinical knowledge related to indwelling urinary catheter
care and was designed to help distinguish €eligible registered
nurses from non-nursing respondents, asit required knowledge
typicaly acquired through nursing education and clinical
training. Responses that failed to meet the eligibility criteriaor
showed inconsistent professional information were excluded
during data screening. Previous studies have noted that
insufficient effort in responding to online surveys can
compromise psychometric properties, resulting in reduced
reliability, increased measurement error, attenuated correl ations,
and biased factor-analytic results [36]. Thus, a rigorous
multi-stage quality control strategy wasimplemented to protect
dataintegrity.

https://www.jmir.org/2026/1/e95547

Chuet a

Data quality was controlled through multiple procedures.
Invariant responding was screened by flagging respondents
whose continuous response pattern (eg, repeatedly selecting the
same option) exceeded half thetotal scalelength, in accordance
with previous recommendations [37]. Speeding was assessed
by applying a minimum time threshold; responses averaging
<2 seconds per item were classified as overly rapid and excluded
[36,38]. The survey a so incorporated instructed-responseitems
(requiring selection of a specified option) and bogus items
(inquiring about impossible events) to detect inconsistent or
random responding [36]. Professional identity was also verified.
Responses that failed these logic checks, failed the nursing
professional knowledge screening item, or violated instructions
weredeemed invalid. Technical safeguards, including automated
bot-detection a gorithms, were applied to identify and exclude
computer-generated responses. To prevent multiple submissions
(duplicate submissions), participants were required to bind a
unique email addressto their response, restricting participation
to one submission per account. A quality assurance statement
was displayed on the survey landing page to enhance
attentiveness and data accuracy. Participants were informed that
responses would undergo systematic quality checksfor logical
consistency, response latency, and adherence to instructions,
and that failure to meet these criteriawould result in exclusion
and ineligibility for the incentive (gift voucher).

Initially, 1313 questionnaires were collected. Of these, 191
invalid responses were excluded following quality control
procedures, including failure to meet inclusion criteria (n=13),
refusal to participate (n=13), response invariability (n=91),
failure oninstructed-responseitems (n=25), response time bel ow
the minimum threshold (n=11), and duplicate email submissions
(n=38). Consequently, 1122 valid responses were analyzed.

Data Analysis

Data were encoded and analyzed using SPSS Statistics (IBM
Corp; version 29.0) and LISREL (version 8.8; Scientific
Software International). The statistical analysis included item
analysis, construct validity testing, criterion-related validity
assessment, and reliability assessment.

Step 1 wasitem analysis. Descriptive statistics, including mean,
variance, skewness, and kurtosis, were calculated to evaluate
the distribution of item responses. Item discrimination was
assessed via two methods: (1) corrected item-total correlation:
items with a correlation coefficient <0.30 were considered for
deletion [31,39]; and (2) extreme-group comparison: based on
Kelley [40] method, the samplewas divided into high (top 27%)
and low-scoring (bottom 27%) groups. Independent-samples t
tests were conducted to examine statistically significant
differences between the groups. Additionally, Cronbach a was
examined if an item was deleted; items were removed if their
deletion significantly improved the overall reliability coefficient.

Step 2 was assessing construct validity via EFA and CFA. A
random splitting method was used to divide the sampleinto two
independent subsets (subsamples 1 and 2) for EFA and CFA.
According to Gorsuch recommendation for factor analysis, an
adequate sample should include at least 5 participants per item
and an absolute minimum of 100 participants, regardless of the
number of items[41]. Inthisstudy, the EFA subsampleincluded
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561 participantsfor theinitial 46-item pool, and the independent
CFA subsample included 561 participants for the final 24-item
model. Therefore, both subsampl es exceeded the recommended
subject-to-item ratio and minimum absol ute sample size criteria.
EFA was conducted to explore the underlying factor structure
[42,43]. Data suitability was assessed using the
Kaiser-Meyer-Olkin (KMO) test and Bartlett test of sphericity.
EFA was conducted using principal axis factoring (PAF) with
Promax rotation. ltemswereretained if they had afactor loading
of 20.60. CFA was conducted to verify the factor structure[42].
Model fit was evaluated using the following indices:
root-mean-sgquare error of approximation (RMSEA) <0.08;
standardized root-mean-square residual (SRMR) <0.08;
comparative fit index (CFl) =0.90; goodness-of-fit index (GFI)
>0.90; adjusted goodness-of-fit index (AGFI) =0.85; nonnormed
fit index (NNFI) >0.90; parsimony normed fit index (PNFI)
>0.80 [44-46]. Convergent validity was assessed based on
compositereliability (CR) >0.70 and average variance extracted
(AVE) >0.36 (preferably >0.50) [47,48].

Discriminant  validity = was assessed using the
heterotrait-monotrait ratio (HTMT). Traditional methods for
assessing discriminant validity include the Fornell-Larcker
criterion and cross-loadings;, however, their sensitivity in
detecting insufficient discriminant validity isrelatively limited.
Previous simul ation studies have shown that the Fornell-Larcker
criterion detects a lack of discriminant validity in more than
50% of simulation runs only under conditions with highly
heterogeneous indicator loading patterns and sample sizes of
500 or less. In contrast, when indicator loadings are more
homogeneous, the sensitivity of the Fornell-Larcker criterion
decreases substantially, particularly when the AVE is low.
HTMT is calculated as the ratio of the average correlations
between indicators across different constructs to the geometric
mean of the average correlations among indicators within the
same construct, and is used to determine whether latent
constructs are sufficiently distinct from one another. According
to the more stringent criterion, HTMT values below 0.85 were
considered evidence of adequate discriminant validity [49].
Criterion-related validity was assessed by calculating Pearson
correlation coefficient between the GenAILS and the Short
Form Meta-Al Literacy Scale [50], with r>0.50 interpreted as
indicating a moderate-to-strong association [51,52].

Reliability was assessed using multiple indicators, including
(1) internal consistency (Cronbach a): Cronbach a was
calculated to evaluate the internal consistency of items within
each subscale [53]. A coefficient >0.70 was established as the
threshold for acceptable reliability [54,55]; (2) McDonald w:
this was used due to the limitations of Cronbach a, which
assumed tau-equivalence (ie, equal factor loadingsfor all items).
Since McDonald w does not require this assumption and
accounts for varying item contributions to the construct, it was
considered a more accurate estimate of true reliability [31,55].
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Thus, this study aso computed McDonad w; (3) Split-half
reliability: to further verify internal consistency, split-half
reliability was examined by dividing the scale items into odd
and even subsets [55]. Subsequently, the Spearman-Brown
prediction formula was applied to correct for the shortened
length and estimate the scale's reliability.

Ethical Consider ations

This study was approved by the Institutional Review Board of
theMacKay Memorial Hospital  (approval  number
25MMHIS007€). All participants were informed of the study
purpose, procedures, and their rights, including the right to
withdraw at any time without penalty, in accordance with the
Declaration of Helsinki and its subsequent amendments.
Informed consent was obtained digitally; participants were
required to check the“ Consent to Participate” box on the survey
landing page before accessing the questionnaire. All datawere
de-identified and stored securely to protect participant privacy.

Results

Content Validity and Face Validity

Quantitative assessment of content validity demonstrated
excellent expert consensus. The overall scale-level content
validity index based on the average method was 0.92
(relevance=0.94; clarity=0.86; necessity=0.94). Based on
qualitative feedback from external experts, minor semantic
revisions were made to enhance item clarity and precision and
were subsequently verified by two additional experts.
Consequently, theinitial 50-item pool was refined to a 46-item
draft scalefor subsequent psychometric evaluation (Multimedia
Appendix 1).

Face validity was established via cognitive interviewing with
seven registered nurseswho met theinclusion criteria. Feedback
indicated that the items possessed high semantic clarity and
clinical relevance, with no significant logical conflictsreported.
Consequently, no items were del eted, and the 46-item structure
was retained.

Psychometric Evaluation: Participants Characteristics

The final sample comprised 1122 registered nurses (Table 1).
Participants mean age was 34.7 (SD 7.8) years. Most
participantswerefemale (876/1122, 78.1%). Regarding practice
setting, participants predominantly worked in medical centers
(469/1122, 41.8%) and regiona hospitals (435/1122, 38.8%).
Primary clinical units included surgical wards (205/1122,
18.3%), internal medicine wards (199/1122, 17.7%), and
intensive care units (167/1122, 14.9%). Regarding professional
experience, most participants had 6-10 years (316/1122, 28.2%)
or 11-15 years (289/1122, 25.8%) of nursing experience. Most
participants were registered nurses (1000/1122, 89.1%), with a
smaller proportion holding administrative or supervisory
positions (122/1122, 10.9%).
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Table 1. Participant characteristics.

Baseline characteristics Total sample (N=1122), n (%) Subsample 12 (n=561), n (%)  Subsample 22 (n=561), n (%)
Age (years)
20-30 388 (34.6) 193 (34.4) 195 (34.8)
31-40 476 (42.4) 238 (42.4) 238 (42.4)
41-50 213 (19) 111 (19.8) 102 (18.2)
>51 45 (4) 19 (3.4) 26 (4.6)
Sex
Male 226 (20.1) 115 (20.5) 111 (19.8)
Female 876 (78.1) 433 (77.2) 443 (79)
Prefer not to disclose 20(1.8) 13(2.3) 7(1.2)
Highest level of education
Junior college (associate’s degree) 89 (7.9) 43(7.7) 46 (8.2)
Two-year technical program 263 (23.4) 129 (23) 134 (23.9)
Four-year technical program 166 (14.8) 80(14.3) 86 (15.3)
Bachelor’s degree 493 (43.9) 250 (44.6) 243 (43.3)
Master's degree 109 (9.7) 59 (10.5) 50 (8.9)
Doctoral degree 2(0.2) 0(0) 2(0.4)
Department
Internal medicine ward 199 (17.7) 101 (18) 98 (17.5)
Surgical ward 205 (18.3) 105 (18.7) 100 (17.8)
Emergency department 130 (11.6) 58 (10.3) 72 (12.8)
Intensive care unit 167 (14.9) 89 (15.9) 78 (13.9)
Psychiatric ward 38 (3.4) 19 (3.4) 19(3.4)
Obstetrics and gynecology ward 54 (4.8) 29 (5.2) 25(4.5)
Pediatrics ward 54 (4.8) 27 (4.8) 27 (4.8)
Hematology and oncology ward 54 (4.8) 26 (4.6) 28 (5)
Palliative care ward 17 (1.5) 8(1.4) 9(1.6)
Home care 17 (1.5) 8(14) 9(1.6)
Hemodialysis unit 99 (8.8) 44 (7.8) 55 (9.8)
Operating room 26 (2.3) 15(2.7) 11(2)
Anesthesiology 18 (1.6) 6(1.1) 12 (2.1)
Long-term care 10(0.9) 8(14) 2(0.4)
Administrative unit 33(2.9) 18(3.2) 15(2.7)
Others 1(0.1) 0(0) 1(0.2)
Hospital level
Medical center 469 (41.8) 239 (42.6) 230 (41)
Regional hospital 435 (38.8) 216 (38.5) 219 (39)
District hospital 218 (19.4) 106 (18.9) 112 (20)
Year s of nursing experience
0-2 57 (5.1) 28 (5) 29 (5.2)
35 138 (12.3) 75 (13.4) 63 (11.2)
6-10 316(28.2) 156 (27.8) 160 (28.5)
11-15 289 (25.8) 142 (25.3) 147 (26.2)
https://www.j mir.org/2026/1/€95547 JMed Internet Res 2026 | vol. 28 | €95547 | p. 7

(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Chuet a

Baseline characteristics

Total sample (N=1122), n (%)

Subsample 12 (n=561), n (%)  Subsample 2 (n=561), n (%)

16-20 159 (14.2)

>21 163 (14.5)
Current nursing position

Registered nurse 1000 (89.1)

Assistant head nurse 52 (4.6)

Head nurse 61 (5.4)

Supervisor 9(0.8)

84 (15) 75 (13.4)
76 (13.5) 87 (15.5)
496 (88.4) 504 (89.8)
27 (4.8) 25 (4.5)
32(5.7) 29(5.2)

6 (1.1) 3(05)

8Random splitting was used to create subsample 1 for exploratory factor analysis and subsample 2 for confirmatory factor analysis.

Item Analysis

Item analysis was conducted on the initial 46-item scale to
evaluate its suitability for factor analysis. Descriptive statistics
indicated that item means ranged from 3.6 to 4.1 (SDsranging
from 0.67-1.01), with variances between 0.45 and 1.03. Data
distribution was slightly negatively skewed, with skewnessand
kurtosis values ranging from —0.64 to —0.16 and —0.45 to 0.86,
respectively. All absolute valuesfor skewness and kurtosiswere
<1, indicating that the data did not deviate significantly from a
normal distribution. Item discrimination was assessed using the
extreme-group comparison method. I ndependent-samplest tests
revedled statistically significant differences for all 46 items
between the high- and low-scoring groups (P<.001),
demonstrating excellent discriminatory power. Furthermore,
corrected item-total correlations ranged from 0.426 to 0.639
and consistently exceeded the retention threshold of 0.30.
Internal consistency analysisreveaed that the overall Cronbach
o was 0.95; excluding any singleitem resulted in valuesranging
from 0.95 to 0.96. Since removing items did not improve
reliability, al 46 items were retained for subsequent EFA
(Multimedia Appendix 2).

https://www.jmir.org/2026/1/e95547

Exploratory Factor Analysis (Subsample 1)

EFA was conducted on subsample 1 (n=561) to examine the
scale’s latent factor structure. The KMO measure of sampling
adequacy was 0.93, and Bartlett's test of sphericity was
statistically significant (x°=5971.76; P<.001), confirming the
suitability of the data for factor analysis. PAF with promax
rotation was used because the underlying dimensions of GenAl
literacy were theoretically expected to be correlated. The
retention criterion for factor loadings was set at =0.60 to ensure
robust item-factor relationships; thisstricter cut-off was adopted
toretain only itemswith high explanatory power for this newly
developed instrument [56]. The analysis yielded a 6-factor
solution accounting for 53.1% of the total variance. Although
only the first two eigenvalues exceeded 1 (8.50 and 1.28), the
six-factor structure was retained based on the apriori conceptual
framework, theoretical interpretability, and the observed factor
loading pattern rather than the Kaiser criterion alone. Factor
loadings for the retained items ranged from 0.63 to 0.81. The
final EFA reduced the 46-item draft to a 24-item scale (Table
2). Specifically, 24 items were retained across six dimensions:
factor 1, responsible use (5 items); factor 2, updated
competencies (4 items); factor 3, risk identification (4 items);
factor 4, fundamental knowledge (4 items); factor 5, critical
evaluation (4 items); and factor 6, ethics and law (3 items).
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Table 2. Exploratory factor analysisitem loadings, subsample 1 (n=561).

Itemnumber  Item description Factor loading

Factor 12 Factor 2® Factor 3 Factor 4% Factor5°  Factor 6

11 | can use GenAlI9 to assist in creating nursing educational 0.65 _h - — — _
materials.

12 | can use GenAl to assist in generating administrativereports. 0.76 — — — — —

13 | can use GenAl to design individualized health education 0.67 — — — — —
content based on the patient’s condition.

14 | can use GenAl to provide specific care recommendationsas  0.81 — — — — —
aclinical reference.

15 | can use GenAl to generate clinical datachartsto assistin ~ 0.69 — — — — —
formulating patient care plans.

43 | actively keep up with rapid changesin theclinical application — 0.72 — — — —
of GenAl.

44 | continuously update my competenciesin applying GenAl. — 0.64 — — — —

45 | proactively seek assistance when encountering difficulties — 0.67 — — — —
inusing GenAl.

46 | actively learn new applications and innovative methods of — 0.75 — — — —
GenAl.

36 | can identify hallucinations in data generated by GenAl. — — 0.66 — — —

39 | can identify risks resulting from erroneous reasoning by — — 0.72 — — —
GenAl.

40 | canidentify potential inaccuracies or lack of representative- — — 0.77 — — —
ness in the training data used by GenAl.

41 | can identify the applicability and potential biases of GenAl — — 0.64 — — —
across different population groups.

2 | understand the differences between GenAl and discriminative — — — 0.64 — —
Al inclinica applications.

3 | understand the functiona differencesamong common GenAl — — — 0.71 — —
tools.

4 | understand how GenAl undergoes model training using — — — 0.65 — —
massive datasets.

5 | understand how GenAl generates responsesthrough prompts. — — — 0.73 — —

18 | can critically evaluate whether the nursing guidance produced — — — — 0.80 —

by GenAl meets the needs of individual patients.

19 | can critically evaluate the clinical applicability of nursing — — — — 0.67 —
documentation generated by GenAl.

21 | can make critical decisions when GenAl outputs conflict — — — — 0.71 —
with clinical professional judgment.

23 | can determine whether to modify or discard GenAl recom- — — — — 0.67 —
mendations based on the clinical context.

33 When GenAl isinvolved in caredecisions, | comply withlegal — — — — — 0.64
regulations regarding data processing in clinical settings.

34 When GenAl isinvolved in care decisions, | understand that — — — — — 0.71
health care professionals bear ultimate decision-making re-
sponsibility and legal liability.

35 When GenAl isinvolved in care decisions, | canidentify po- — — — — — 0.63
tential ethical controversiesin generated content.
Eigenvalues 85 1.28 0.97 0.88 0.69 0.48
Explained variance (%) 35.3 53 4 37 29 2
Cumulative variance (%) 35.3 40.6 44.6 48.2 51.1 531
https://www.jmir.org/2026/1/e95547 JMed Internet Res 2026 | vol. 28 | €95547 | p. 9

(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Factor 1: responsible use.

bractor 2: updated competencies.

CFactor 3: risk identification.

dFactor 4: fundamental knowl edge.
CFactor 5: critical evaluation.

fFactor 6: ethics and law.

9GenAl: generative artificial intelligence.
PNot applicable.

Confirmatory Factor Analysis (Subsample 2)

To verify the scale’sfactor structure and construct validity, CFA
was conducted using subsample 2 (n=561) based on the 24-item,
six-factor structure identified through the EFA. A first-order
CFA model was first tested, followed by a second-order CFA
model to examine whether the six first-order dimensions could
be represented by a higher-order GenAl literacy construct
(Figure 1).

Chuet a

All 24 itemsloaded statistically significantly on their respective
first-order dimensions, with standardized factor loadingsranging
from 0.58 to 0.78. The CR for the six dimensions ranged from
0.70 to 0.85, meeting the recommended threshold of 0.70 [57].
The AVE values ranged from 0.44 to 0.53 (Table 3). The
first-order model demonstrated excellent fit: RMSEA=0.035
(90% CI 0.029-0.041), SRMR=0.032, CFI=0.99, GFI=0.94,
AGFI=0.93, NNFI=0.99, and PNFI=0.84.

Figure 1. Second-order confirmatory factor analysis path diagram of the Generative Artificia Intelligence Literacy Scale for Nurses, subsample 2

(n=561).
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Table 3. Item standardized |oadings from the confirmatory factor analysis with subsample 2 (n=561).

Dimensionsand Item number CFA2 (factor loading) CRP AVE® Cronbach a (95% CI) McDonald w
Responsible use 0.85 0.53 0.85 0.85
(0.84-0.86)
No.11 0.70
No.12 0.71
No.13 0.74
No.14 0.74
No.15 0.76
Updated competencies 0.82 0.53 0.80 (0.79-0.82) 0.81
No.43 0.74
No.44 0.78
No.45 0.71
No.46 0.68
Risk identification 0.77 0.45 0.78 (0.75-0.80) 0.78
No.36 0.58
No.39 0.67
No.40 0.73
No.41 0.70
Fundamental knowledge 0.76 0.45 0.77 (0.75-0.79) 0.77
No.2 0.74
No.3 0.70
No.4 0.60
No.5 0.63
Critical evaluation 0.80 0.50 0.81 (0.80-0.83) 0.81
No.18 0.72
No.19 0.71
No.21 0.72
No.23 0.69
Ethicsand law 0.70 0.44 0.73(0.70-0.75) 0.73
No.33 0.63
No.34 0.68
No.35 0.68
Second-order model 0.91 0.63 0.92 (0.91-0.92) 0.92
Factor (1) 0.76
Factor (2) 0.74
Factor (3) 0.84
Factor (4) 0.73
Factor (5) 0.78
Factor (6) 0.88

8CFA: confirmatory factor analysis.
bCR: composite reliability.
CAVE: average variance extracted.
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Statistically significant positive correlations were observed
among the 6 first-order dimensions (P<.001), supporting
specification of the higher-order model. In the second-order
CFA, the 6 dimensionsloaded significantly onto the overarching
GenAl Literacy construct, with standardized second-order
loadings ranging from 0.73 to 0.88. The second-order construct
demonstrated strong reliability and convergent validity, with a

Table 4. Model fit indices.

Chuet a

CRof 0.91 and an AVE of 0.63. The second-order measurement
model demonstrated excellent fit to the data. Fit indices were
RM SEA=0.039 (90% CI 0.033-0.045), SRMR=0.040, CFI=0.99,
GFI=0.94, AGFI=0.92, NNFI=0.99, and PNFI=0.87. These
results supported the structural validity and hierarchical structure
of the GenAILS (Table 4).

Fit index First-order model Second-order model
RMSEA? (90% Cl) 0.035 (0.029-0.041) 0.039 (0.033-0.045)
SRMRP 0.032 0.040

CEIC 0.99 0.9

GFld 0.94 0.94

AGFI® 0.93 0.92

NNFIf 0.9 0.99

PNFI9 0.84 0.87

3RMSEA: root-mean-square error of approximation.
bSRMR: standardized root-mean-square residual .
CCFI: comparative fit index.

4GFI: goodness-of -fit index.

€AGF!: adjusted goodness-of-fit index.

FNNFI: nonnormed fit index.

9PNFI: parsimony normed fit index.

Reliability

The GenAlILS's internal consistency was evaluated using
Cronbach a and McDonald w coefficients. The overall scale
demonstrated excellent reliability, with a Cronbach a of 0.92
(95% CI 0.91-0.92) and McDonald w of 0.92. For the 6
individual dimensions, Cronbach o and McDonad w
coefficientsranged from 0.73-0.85, all exceeding the acceptable
threshold of 0.70. Additionally, split-half reliability was assessed
by dividing the scaleitemsinto odd- and even-numbered subsets

Table 5. The correlations among the first-order factors (N=1122).

(Table 3). The Spearman-Brown corrected coefficient was 0.81,
confirming high internal consistency.

Correlations Among Constructs

All  inter-factor  correlations were positive and
moderate-to-strong (approximately r=0.54-0.74) and statistically
significant (P<.001), indicating that the dimensionswererelated
but not redundant. The overall scale showed strong correlations
between the total score and each subscale (r=0.73-0.88; Table
5).

Factors 1 2 3 4 5 6
1. Responsible use 1 _a — — — —
2. Updated competencies 0.56 — — — — —
3. Risk identification 0.60 0.58 — — — —
4. Fundamental knowledge 0.64 0.62 0.66 — — —
5. Critical evaluation 0.55 0.54 0.57 0.61 — —
6. Ethics and law 0.67 0.65 0.69 0.74 0.64 —
Overall scale 0.76 0.74 0.78 0.84 0.73 0.88
not applicable.
HTMT conservativethreshold of 0.85, supporting adequate di scriminant

validity among the six dimensions. The highest HTMT value

The HTMT values among the 6 GenAILS dimensions ranged  \was observed between Risk Identification and Ethics and Law

from 0.53 to 0.83 (Table 6). All values were below the

https://www.jmir.org/2026/1/e95547
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(HTMT=0.83), suggesting that these two dimensions were
closely related but still empirically distinguishable. Because
thisvalue approached the conservative threshol d, future studies
should monitor this pair for potential redundancy across samples
with different demographic and professional characteristics.

Table 6. Heterotrait-monotrait ratio.

Chuet a

The lowest HTMT value was observed between Updated
Competencies and Fundamental Knowledge (HTMT=0.53).
Thesefindingsindicate that the six dimensions of the GenAILS
represent related but distinct components of nurses GenAl

literacy.

Factors 1 2 3 4 5 6

1.Responsible use _a — — — — —
2.Updated competencies 0.56 — — — — —
3. Risk identification 0.56 0.62 — — — —
4. Fundamental knowledge 0.69 0.53 0.57 — — —
5. Critical evaluation 0.65 0.56 0.69 0.56 — —
6. Ethicsand law 0.60 0.69 0.83 0.61 0.63 —

3ot applicable.

Criterion-Related Validity

Criterion-related validity was evaluated as concurrent validity
by examining the correlation between GenAlILS scores and the
Short Form Meta-Al Literacy Scale[50], apreviously validated
measure of general Al literacy-related competencies. Thisscale
was selected asaconceptually related external criterion because
validated GenAl literacy instruments specifically tailored to
clinical nursing contextsremain limited. The criterion measure
demonstrated acceptable reliability (Cronbach a=0.80;
McDonald w=0.75), with the modest difference between a and
W suggesting possi bl e heterogeneousitem contributions or slight
departuresfrom tau-equivalence. Pearson’s correlation analysis
showed a statistically significant moderate positive association
between the GenAlILS and the criterion measure (r=0.57
P<.001), supporting the criterion-related validity of the
GenAlLS. Because the criterion measure assesses general Al
literacy rather than GenAl-specific nursing literacy, this
association should be interpreted as evidence of external
convergence with a related construct rather than evidence that
the 2 instruments measure identical competencies.

Discussion

Principal Findings and Psychometric Performance

This study developed and psychometrically validated the
GenAlLS (MultimediaAppendix 3), anurse-specific self-report
instrument for assessing self-perceived GenAl literacy. The
final 24-item scale comprises six dimensions: Responsible Useg,
Updated Competencies, Risk Identification, Fundamental
Knowledge, Critical Evaluation, and Ethicsand Law. Each item
is rated on a 5-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree). Scores can be calculated at both
the subscale and total-scale levels.

Evidence of content validity was supported by expert review
(scale-level content validity index based on the average
method=0.92). Item analysis demonstrated acceptable
distributional properties (|skewness| and |[kurtosis| <1) and strong
discrimination using the extreme-group comparison method

https://www.jmir.org/2026/1/e95547

(high- and low-scoring groups 27%,; all P<.001). Construct
validity was supported through EFA using a stringent retention
criterion (factor loadings =0.60) and CFA. Specificaly, in the
EFA stage, the six-factor solution explained 53.1% of the
variance, which was considered reasonable for a
multidimensional self-report construct because PAF, as a
common factor approach, focuses on common variance rather
than unique or error variance [56]. Convergent validity was
supported by first-order CFA results, with CR values ranging
from 0.70 to 0.85 and AVE values ranging from 0.44 to 0.53.
Building upon these exploratory findings, the second-order
model further supported the overarching GenAl literacy
construct, with CR=0.91, AVE=0.63, and excellent mode! fit.

Discriminant validity was also supported by HTMT values
ranging from 0.53 to 0.83, all bel ow the conservative threshold
of 0.85. Criterion-rel ated validity was supported by astatistically
significant moderate correlation with the Short Form Meta-Al
Literacy Scale (r=0.57, P<.001). Reliability was strong across
subscales, with Cronbach a and McDonald w values ranging
from 0.73 to 0.85, and was excellent for the total scale
(Cronbach 0=0.92; McDonald «w=0.92). Thesefindingsindicate
that the GenAILS is a psychometrically sound instrument for
assessing GenAl literacy among clinical nurses.

Comparison With Existing I nstruments

To situate the unique contribution of the GenAIL S, we compared
it with existing instruments developed for related constructs
and different target populations. The Medical Artificial
Intelligence Readiness Scalefor Medical Students[58] evaluates
medical students' perceived readiness for Al technologies and
applications. The Teacher Artificia Intelligence Competence
Self-Efficacy Scae[59] and Readinessfor Artificial Intelligence
Applications Scale [60] target teachers. The Artificia
Intelligence Learning Intention Scale [15] focuses on general
university students. Although these instruments are valuable
within their intended scope, none were designed specifically
for clinical nurses, which may limit sensitivity to the unique
demands of clinical practice.
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These demands include  high-frequency  bedside
decision-making, safety-critical documentation and handovers,
and professional accountability in verifying clinical information.
In contrast, the GenAlL S addresses these gaps by incorporating
dimensions such as Risk Identification, Critical Evaluation, and
Ethics and Law. Considering the risks of GenAl hallucinations
and bias, inclusion of risk identification is important for
safeguarding patient safety, which isless explicit in general Al
literacy tools[1,21,27]. The core contribution of this study lies
in conceptualizing GenAl applications within specific clinical
nursing contexts rather than remaining at a broad theoretical
level, thereby enabling more precise identification of
competency needsin real-world practice.

Implicationsfor Nursing Practice, Education, and
Policy

Theimpact of GenAl onthe nursing profession is multifaceted.
Inthe educational domain, GenAl helpsnursing learnersresolve
gueries, understand complex concepts, and engage in problem
formulation and clarification, thereby enhancing learning
experiencesand fostering critica thinking skills[12,61]. Without
adequate GenAl literacy, learners risk applying erroneous
content directly, which may lead to misudgment, and may fail
to detect misinformation or inherent biasesin generated outputs
[10,13]. In clinical practice, GenAl can be applied to
documentation, creation of health education materials, design
of individualized care plans, and devel opment of realistic clinical
simulation scenarios [11]. These applications can enhance
workflow  efficiency, creativity, and problem-solving
effectiveness [1]. Failure to validate the accuracy of generated
content poses significant risksto patient safety because of model
hallucinations [7]. Overreliance on Al may also compromise
interpersonal communication and erodeclinical judgment [61].

The GenAlLS items are grounded in real-world clinical task
contexts, including documentation, decision support, and patient
education, while emphasi zing risk identification and professional
accountability. From an implementation perspective, the
GenAlLS can support nursing managersin identifying training
needs and prioritizing competency development, while assisting
educators in designing evidence-based curricula and
competency-based assessments. From a research perspective,
the GenAlILS offers a nurse-specific, standardized outcome
measure for benchmarking GenAl literacy and evaluating
educational interventions.

The total score provides an overall indicator of nurses
self-perceived GenAl literacy, whereas subscal e scores provide
a competency profile across the six dimensions. Higher scores
indicate higher levels of perceived GenAl literacy. For example,
lower scoresin Fundamental Knowledge may indicate the need
for introductory GenAl education, whereas|ower scoresin Risk
Identification, Critical Evaluation, or Ethics and Law may
suggest the need for scenario-based training focused on
hallucination detection, privacy protection, accountability, and
safe clinical decision-making. GenAlLS scores should not be
used to classify nurses as having “adequate”’ or “inadequate”
GenAl literacy. Rather, the scale isintended for benchmarking,
educational needs assessment, curriculum planning, and
intervention evaluation.

https://www.jmir.org/2026/1/e95547
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In program evaluation or implementation studies, the GenAILS
can be used to compare cohorts, such asnovice and experienced
nurses, different clinical units, or different training formats.

Educational institutions should transition from traditional
passive instruction to interactive, Al-integrated pedagogies
[62,63]. The 6 dimensions of the GenAILS can be integrated
into nursing curricula as core learning objectives. Teaching
strategies should incorporate real -world clinical scenarios, such
as identifying errors in Al-generated nursing documentation,
to strengthen students’ decision-making capabilitiesin complex
environments. Successful Al adoption relies heavily on educator
support and appropriate pedagogical strategies[5,64,65].

At the curriculum and policy levels, its dimensions correspond
to guidelines set by the Tertiary Education Quality and Standards
Agency in Audtralia [21]. “Fundamental Knowledge,’
“Responsible Use” and “Critical Evaluation” align with
foundational learning, support for applications in patient
education, and requirementsfor clinical reflection on Al outputs,
respectively. The findings align with international and local
nursing profession development directions, supporting the
GenAlLS's utility for curriculum development and outcome
assessment.

Ultimately, the core value of nurses in the Al era lies in
exercising human attributes, critical thinking, ethical judgment,
and safeguarding patient safety rather than competing with
machines in computational power. The GenAlLS can serve as
a common reference framework for clinical practice and
academia, guiding the nursing profession to use GenAl safely,
responsibly, and critically to enhance care quality in a rapidly
evolving health care ecosystem.

Policymakers and regulatory bodies can use GenAl literacy
competency frameworks to establish clear guidelines that
promote responsible and ethical use. Policies that fail to keep
pace with technological advancement may be ineffective in
regulating GenAl’s rapid evolution and cross-disciplinary
application and may exacerbate digital inequality and
discrimination [1,10]. Equity considerations must also be
addressed. Institutions should ensure equitable access to Al
tools for faculty and students to mitigate the digital divide and
prevent disparitiesin educationa resource allocation. | nvestment
in faculty development to remove technical barriersis essential
for fairness and cultivating a workforce capable of responsible
professional integration [18].

Limitations and Future Directions

Despite the rigorous development process and demonstrated
structural stability, several limitations should be acknowledged.
The use of an online survey with convenience sampling and
gift voucher incentives may have introduced self-selection bias
and may haveincreased the possibility of attempted participation
by ineligible individuals before data screening. Although data
quality control procedures were implemented, nurses who
voluntarily participated may have had greater interest in,
familiarity with, or confidence in technology and Al. Thisbias
may have led to higher self-reported GenAlLS scores,
potentially explaining the dlightly negatively skewed item
response distributions observed in this study.
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The dlightly negatively skewed item distributions may reflect
genuine sample characteristics, such as higher baseline interest
in or familiarity with GenAl among respondents. Although the
extreme-group comparison indicated that the items retained
discriminatory ability in this sample, this response pattern may
also suggest a mild ceiling tendency, which could limit the
scale’'s ability to further differentiate nurses with
moderate-to-high levels of self-perceived GenAl literacy.
Therefore, at this stage, the GenAILS may be most appropriate
for identifying core GenAl literacy competencies, assessing
educational needs, and providing baseline measurements for
clinical teaching and training, rather than serving as the sole
tool for fine-grained differentiation among individuals with
high GenAll literacy. Future studies should include nurses with
varying levels of GenAl exposure or formal GenAl training to
further examine the stability of the GenAlILS factor structure
and score distributions across diverse clinical settings and
educational backgrounds. Additional research should aso
eva uate whether more challenging items or item response theory
analyses are needed to improve discrimination at the upper end
of the construct. In addition, because the GenAILS was
developed and administered in Traditional Chinese within the
Taiwanese nursing context, use of the GenAlL S outside Taiwan
requires rigorous translation and cross-cultural adaptation
procedures.

Item No0.36 (new item number 10) showed a relatively lower
CFA standardized loading of 0.58, although its EFA loading
was 0.66. Given its clinical importance for GenAl safety, the
item was retained; however, together with the AVE of 0.45 for
the Risk Identification dimension, its performance should be
monitored and potentially refined in future validation studies.
In addition, athough the HTMT vaue between Risk
Identification and Ethics and Law remained below the
conservative threshold, its proximity to 0.85 suggeststhat future
studies should examine whether these two dimensions remain
distinct across diverse nursing populations and levels of GenAl
exposure.

Another limitation concerns the self-report nature of the
GenAlLS. The scale assesses nurses' self-perceived GenAl
literacy rather than actual demonstrated competence or directly
observed performance. Therefore, GenAILS scores should be
interpreted as perceived literacy and may be influenced by
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response biases, including socia desirability and
overconfidence, particularly because GenAl literacy is an
emerging and socially valued competency in health care. In
addition, this study did not examine known-groups validity,
such as comparisons between nurses with and without formal
GenAl training or across different levels of clinica and
GenAl-related experience. Future studies should further validate
the GenAlILS by incorporating known-groups comparisons,
such as evaluating nurses ability to identify hallucinations,
detect biased outputs, and appropriately verify GenAl-generated
clinical content.

Tempora stability was not examined because test-retest data
were not collected. Although the GenAlL S demonstrated strong
internal consistency and split-half reliability, these indices do
not provide evidence of score stability over time. Future studies
should evaluate test-retest reliability across an appropriate retest
interval to determine whether the scale produces stable scores
when nurses’ GenAl literacy is expected to remain unchanged.

Technological timeliness is an inherent challenge in GenAl
research. Although the GenAlL Sisbased on current technology
and clinical scenarios, the applicability of certain items may
diminish as new models and ethical issues emerge. Future
research should adopt a rolling revision approach to update
items in accordance with technological advancements and
evolving clinical use cases.

Conclusions

Drawing on evidence fromtheclinical, educational, and research
domains, this study underscores the growing importance of
GenAl literacy for the nursing profession. The GenAILS was
devel oped with three key contributions. First, intermsof clinical
applicability, the GenAlILS is a practice-grounded instrument
aligned with real-world clinical tasks to assess competencies
relevant to patient safety and clinical decision-making in routine
care. Second, in terms of educational relevance, it
comprehensively covers responsible use, updated competencies,
risk identification, fundamental knowledge, critical evaluation,
and ethics and law, thereby mitigating the risk of “technical
proficiency without professional judgment.” Third, in terms of
research advancement, it provides standardized, quantifiable
metrics that help bridge empirical gaps among educational
outcomes, clinical implementation, and academic research.
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