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ABSTRACT

This paper reports on an ongoing pilot study exploring the use of artificial intelligence (Al)-generated case studies
to teach graduate nursing students about social determinants of health (SDoH) in rural and urban Texas settings.
Five master of science in nursing students co-developed unfolding patient scenarios using ChatGPT and
StudyCrafter, embedding clinical reasoning, empathy, and equity-focused decision-making. These simulations
are currently being piloted with undergraduate students to assess feasibility, usability, and educational value. A
mixed-methods design guides the evaluation. Quantitative data are collected via pre- and post-surveys to assess
perceived changes in SDoH competency, while qualitative data come from student reflections and reflexive
journals. Thematic analysis, conducted using Dedoose, will inform iterative refinement through faculty-student
collaboration. As the study is ongoing, this paper outlines the design, methods, and theoretical framework and
development of Al-enhanced, equity-focused simulations. This project offers a model for integrating SDoH into
nursing curricula and preparing educators to address structural inequities.
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INTRODUCTION

Social determinants of health (SDoH) are non-medical
factors that influence health outcomes, including the
conditions in which individuals are born, raised, live, work, and
age [1]. While the National Academies of Medicine advocates
interprofessional education and collaborative practice, many
nursing students continue to struggle with effectively
contextualizing SDoH within both urban and rural clinical and
community frameworks. This challenge is particularly evident
in rural and underserved areas, where structural inequities are
more pronounced. In Texas, urban and rural areas face
different SDoH that impact health outcomes. Urban regions in
Texas tend to have higher population densities, often resulting
in increased competition for resources and a potential strain
on infrastructure.

In contrast, residents in rural areas of Texas face various
structural, social, and economic disparities, which often result
in poorer health outcomes [2]. In response to national health
priorities, the federal office of rural health policy
commissioned Texas A&M University, then the nation’s only
school of rural public health, to develop a specialized toolkit
aligned with healthy people in 2010. The primary purpose of

this initiative is to continue emphasizing the promotion of
health in rural, underserved, and minority populations through
initiatives such as rural healthy people 2020 [3]. Despite these
efforts, educators and providers in rural areas continue to
encounter persistent barriers in addressing SDoH, including
limited access to healthy food options, widespread food
deserts, and inadequate infrastructure for safe and affordable
physical activity [4-6].

To address this persistent educational gap, we propose
leveraging generative artificial intelligence (Al) to create
dynamic, personalized case studies that enable experiential
learning to be tailored to diverse social and geographic
contexts.

Understanding Artificial Intelligence

Al refers to computer systems capable of performing tasks
that typically require human intelligence, such as learning,
reasoning, and decision-making [7]. Standard Al-powered
tools such as Copilot, ChatGPT, Duolingo, Google Assistant,
Alexa, Gemini, and Grammarly demonstrate Al’s growing
presence in daily life. Its broader impact is profound: Al is
poised to become one of the most transformative forces in
human history, rapidly reshaping healthcare, health
education, and workforce development [7, 8]. While Al has

A preliminary version of this work was presented at the 2025 Association of Black Nursing Faculty Scientific Conference.

Copyright © 2026 by Author/s and Licensed by Modestum. This is an open access article distributed under the Creative Commons Attribution License which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://www.ejgm.co.uk/
mailto:alexanderk@uhcl.edu
https://doi.org/10.29333/ejgm/17634
https://orcid.org/0000-0003-1015-3361
https://orcid.org/0000-0002-7115-5291
https://orcid.org/0000-0003-0639-9529
https://orcid.org/0000-0002-2301-0565
https://orcid.org/0009-0003-2000-8106
https://orcid.org/0009-0009-7796-6798

2/7 Alexander et al. / ELECTRON J GEN MED, 2026;23(1):em707

been deeply rooted in fields such as engineering, computer
science, and mathematics, its integration into nursing and
health education remains underutilized [8, 9]. As healthcare
systems evolve toward increasingly technology-driven models
of care, incorporating Al into nursing education is not merely
an innovation; it is an urgent necessity. Generative Al offers the
potential to bridge long-standing educational and practice
gaps by embedding real-time, community-based data into
case-based learning, empowering future nurses to recognize
and respond to the structural determinants that shape patient
outcomes [9]. This plays a crucial role in shaping the future of
nursing education.

Significance and Rationale

Artificial intelligence and the integration of social
determinants of health in nursing education

Despite widespread recognition of their impact on health
outcomes, SDoH remain underrepresented in nursing
education, thereby limiting nurses’ ability to address health
disparities in clinical practice [10] entirely. This educational
gap limits the nursing profession’s ability to effectively respond
to the complex and multifaceted needs of diverse populations.
The integration of Al into nursing curricula presents a novel and
promising strategy to address this limitation. Al can facilitate
tailored, experiential learning that enhances students’
understanding of SDoH by providing dynamic case-based
simulations, predictive analytics, and data-driven scenarios
rooted in real-world contexts [11, 12]. This approach aligns
with Domain eight of the American Association of Colleges of
Nursing (AACN) essentials, which emphasizes the importance
of informatics and healthcare technologies in preparing
practice-ready nurses [13, 14]. As public health and nursing
practice undergo rapid digital transformation, Al offers the
potential to make structural and social inequities more visible
in education, thus equipping nurses with the competencies
required to promote equity-informed care and drive policy
change [15].

Objectives

This initiative aims to strengthen the integration of SDoH
within  nursing education by leveraging innovative
technologies and evidence-based teaching strategies. The
specific objectives are as follows:

1. Enhance the learning and application of SDoH
concepts within the master of science in nursing (MSN)
curriculum by embedding content that highlights how
SDoH influences healthcare delivery and patient
outcomes. This includes targeted integration within
research and curriculum development courses,
particularly through critical literature reviews, which
examine the role of SDoH in health disparities.
Designing nursing curricula involves developing and
implementing  ongoing, contextually relevant
simulations.

2. Integrate Al into nursing education to enrich didactic
instruction and experiential learning, enabling
students to explore complex social and clinical
scenarios with adaptive, real-time feedback.

3. Promote a holistic and person-centered approach to

healthcare delivery by developing and utilizing
authentic, virtual case studies that reflect the lived

experiences of diverse populations, particularly those
in rural and underserved communities.

These objectives collectively support the advancement of
equitable, technology-informed nursing education that
prepares future nurses to deliver socially responsive care in an
increasingly digital healthcare environment. The guiding
question is: “How do MSN students perceive and experience
the use of Al-generated case studies to explore SDoH in urban
and/or rural Texas communities as part of an educational
innovation in nursing education and leadership courses?”

Theoretical Foundation

This project integrates adult learning theory, user-centered
design (UCD), and constructivist learning principles to guide
the development of an Al-enhanced nursing curriculum
addressing SDoH. These frameworks were chosen to align
pedagogy with the needs of adult learners, ensure the usability
and adoption of Al-enabled tools, and cultivate the
collaborative, deep learning required to navigate the
complexity of SDoH in real-world practice. Adult learning
theory (knowles) emphasizes self-directed, problem-centered
learning that builds on prior experience, fostering motivation
and practical application in healthcare contexts [16]. UCD
ensures educational technologies and simulations are
designed around learner needs through empathy-driven
research, iterative prototyping, and continuous feedback,
enhancing usability, accessibility, and engagement [17].
Constructivist  principles promote active participation,
collaboration, and the construction of contextual knowledge
through Al-driven case studies that reflect the social and
environmental influences on health [18]. Collectively, these
frameworks provide a robust foundation for innovative,
student-centered learning experiences. These experiences
prepare nurses to address SDoH in both academic and clinical
environments critically. They support the intentional
alignment of learning activities, Al-enabled tools, and
assessment strategies to enhance critical thinking, real-world
problem solving, and equitable care delivery. This integrated
approach advances the development of practice-ready nurses
capable of addressing SDoH across diverse clinical contexts.

METHODS

Research Design

This Al project employs an interprofessional, experiential
learning approach through a collaborative partnership
between students in the MSN education and leadership
program and those in the human factors psychology (HFP)
program. The collaboration was designed to enhance
educational outcomes for both groups by integrating clinical
knowledge with UCD principles in the development of Al-
assisted simulations.

Ethical Considerations

Permission for the study was obtained from the
Institutional Review Board-#2025-157. Confidentiality was
maintained by using pseudonyms to prevent the attribution of
specific experiences to individual participants and to protect
the integrity of the shared narratives. This approach also
helped preserve the authenticity and impact of the
participants’ contributions. Additionally, the faculty involved
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in the study were already certified in the protection of human
subjects.

This study includes two distinct participant groups. The
first group consists of five MSN students enrolled in the
education and leadership program, who participated in the
initial phase of case study and simulation development. The
second group includes twelve undergraduate nursing students
who will participate in the pilot phase to evaluate feasibility
and usability. This dual-sample structure supports the mixed-
methods design and iterative refinement of the simulation
tools, facilitating the development of robust and effective
simulation tools.

Sampling

Five MSN students enrolled in the MSN-education and
leadership program participated in the initial phase of the
project. These students were enrolled in the advanced nursing
research and curriculum development courses. All participants
are registered nurses in Texas, actively working in clinical
settings, and their ages range from 30 to 45 years.

In the next phase of the study, twelve undergraduate
nursing students enrolled at Institution will participate in a
pilot implementation of the Al-generated simulations. Their
engagement will support the evaluation of feasibility, usability,
and educational value. This forthcoming data collection aligns
with the mixed-methods design and will inform iterative
improvements to the simulation tools and curriculum.

Data Collection

As part of the MSN research course assignment, the 5
enrolled MSN students first selected a relevant healthcare topic
that SDoH influences. After which, they completed a literature
review on the chosen topic to ground their work in current
evidence. These reviews informed the MSN students as they
applied their clinical expertise and theoretical knowledge to
design case scenarios enriched with SDoH, ensuring both
clinical accuracy and scholarly rigor. These case studies were
then built into the virtual simulation scenarios, using
StudyCrafter [19], an Al-assisted simulation development
platform that supports interactive storytelling and experiential
learning. Through this process, nursing students demonstrated
their ability to translate course concepts such as health equity,
population health, and patient-centered care into realistic and
engaging virtual simulation cases.

Concurrently, two HFP master of science program
students, serving as user experience (UX) researchers and
designers, worked with the MSN students and focused on
testing simulations and refining the user interface. They
employed usability testing, iterative prototyping, and design
feedback sessions to enhance the overall accessibility,
functionality, and engagement of the simulation tools. This
allowed HFP students to apply their coursework in real-world
contexts while also deepening their understanding of
healthcare-specific challenges.

The collaboration fostered reciprocal learning, with each
discipline contributing essential knowledge in its respective
domain. MSN students ensured the clinical relevance and
integrity of the simulation content. In contrast, HFP students
brought technical expertise to ensure that the final product
met high standards for usability and learner experience.

The implementation and evaluation plan for the
simulations will involve a series of pilot studies prior to the MSN
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Figure 1. EIICM (adapted from [6])

student capstone teaching practicum experience, focusing on
evaluating learning outcomes and user perceptions. This will
occur in the next phase of this study.

Initially, the student-created simulations were reviewed by
the faculty in collaborative group meetings and in student-
faculty collaborative meetings. Once the student simulations
are finalized, pilots using the MSN student-created simulations
will be administered to approximately 12 undergraduate
nursing program students at Institution by the MSN students
under the guidance of the researchers. This interprofessional
model represents a scalable and sustainable approach to
simulation design rooted in co-creation, applied learning, and
mutual respect across disciplines.

Case Study and Simulation Development

We utilized the equity-informed individualized care model
(EIICM) (Figure 1), developed by a nursing faculty member, as
a conceptual framework to guide the design of the case study
and simulation. This model emphasizes how five key factors-
digital health literacy and Al integration, SDoH,
interprofessional collaboration, community and cultural
context, and health system responsiveness-shape the delivery
of equitable, individualized care. These elements were
embedded into the case study and the simulation interface
using StudyCrafter, where students created interactive case
studies reflecting both urban and rural health disparities. The
case study simulations enabled learners to explore how
various decisions affect patient outcomes, particularly for
underserved populations. By aligning each case with the EIICM,
students were able to visualize how addressing SDoH can
reduce structural barriers, increase patientempowerment, and
improve health equity. This approach not only supported
clinical reasoning and empathy but also reinforced the
educational goal of preparing nurses to deliver socially
responsive, technology-informed care.

The simulation development process integrated Al with
evidence-based instructional design to create personalized,
dynamic case studies that reflect the complexity of SDoH. Al
was utilized to generate diverse and responsive case study
scenarios, enabling rich narrative variations and decision-
making pathways that enhance learner engagement and
authenticity.

The platform StudyCrafter served as the primary
development environment, enabling students to transform Al-
created case studies into authentic interactive simulations.
Simulation development occurred through a one-on-one,
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iterative process between MSN and HFP students and course
faculty, utilizing Al tools to personalize each case study to the
learner’s healthcare topic of interest. Through multiple rounds
of feedback and refinement, students adjusted the narrative,
embedded decision points, and aligned content with key
course concepts, including cultural competence, ethical
decision-making, and population health. Before gamification,
students critically examined how different decisions within the
simulation produced varying outcomes, especially regarding
vulnerable populations and health disparities. Further,
students embedded NCLEX-style questions at strategic points
within the simulation. This allowed learners to visualize the
‘ripple effects’ of clinical and policy-level decisions, thereby
reinforcing a deeper understanding of SDoH and the broader
implications of nursing practice. This Al-augmented, student-
centered approach to simulation development not only
supports academic learning but also promotes reflection,
creativity, and system-level thinking in nursing education.

Rigor and Trustworthiness

Rigor and trustworthiness in this study were upheld
through continuous reflexivity, narrative transparency, and
dialogic validation. Faculty members maintained reflexive
memos throughout the research process to document their
evolving insights. The MSN students also captured their
changing insights and emotions through reflective journaling.
Interpretations were grounded in the narrative data and
collaboratively refined through iterative dialogues in regular
bi-weekly team meetings. This methodology adheres to the
relational and interpretive standards of collaborative
autoethnography, emphasizing ethical self-awareness and
collective meaning-making over traditional positivist criteria
[22].

Data Analysis

Because this study is ongoing, the following analysis
reflects planned and in-progress procedures rather than
finalized results. Five MSN students enrolled in the MSN-
education and leadership program participated in the initial
phase, creating their Al-assisted case studies. After this, the UX
researcher students collaborated to assign the conversion to
simulations using StudyCrafter. Additionally, the 5 MSN
students and the 2 UX researcher students engaged in
structured self-reflection, using guided prompts to generate
narrative data that captured their experiences of the project.

The virtual simulations are scheduled for pilot testing in the
next phase of this study, with approximately twelve
undergraduate nursing students at the institution in Houston,
Texas. The small number of participants is appropriate for a
pilot study, as the goal is to assess feasibility, refine
methodology, and identify areas for improvement prior to
scaling. Methodological guidance suggests that pilot studies
often use small, focused samples to test feasibility. Julious
recommends a “rule of 12” per group as a practical guideline
for pilot trials, and the role of pilot work in informing larger-
scale studies are highlighted [20, 21]. The sample size in this
study aligns with these recommendations and is sufficient to
meet the objectives of testing and refining simulation tools
before broader implementation.

Quantitative data will be collected through structured pre-
and post-surveys administered to undergraduate pilot
participants. These surveys assess perceived changes in SDoH
competency, including the ability to identify, interpret, and

respond to structural and social influences on health.
Descriptive statistical analyses, using the Microsoft Excel data
analysis toolpak, will be conducted to examine changes over
time.

Qualitative data are being collected on an ongoing basis
from the MSN students’ reflexive journals and participant
feedback on the use of simulations. The analytic process
follows a systematic, thematic approach:

(1) initial open coding of journal and feedback entries,
(2) axial coding to group related concepts, and
(3) theme development through constant comparison.

Dedoose, a secure cloud-based application for qualitative
and mixed-methods research, is supporting analysis. All data is
password protected. To enhance rigor, faculty researchers
meet biweekly to review coding, resolve discrepancies, and
collaboratively refine emergent themes. Reflexive journals
provide an additional lens for examining potential biases,
assumptions, and evolving interpretations across the research
team.

A thematic blueprint will be constructed iteratively to
organize findings and guide integration of results from both the
pilot and capstone practicum phases. This blueprint, along
with ongoing survey data, will inform iterative refinements to
simulation tools and curriculum design. As the study is
ongoing, empirical findings from the pre- and post-surveys, as
well as the final qualitative analysis, are not reported here but
will be disseminated in a subsequent manuscript once data
collection is complete.

The snippets of screenshots (Figure 2) are from an initial
student-created StudyCrafter virtual nursing simulation
scenario, which demonstrates the integration of SDoH in a
rural area. The simulation illustrates how nursing students
apply theoretical knowledge to realistic clinical decision-
making scenarios, fostering critical thinking and a deeper
understanding of how social factors influence patient care.

ANTICIPATED RESULTS

This project is expected to yield several educational
benefits from the integration of SDoH and Al-assisted case
study simulations into nursing education. Based on the design
and early development phases, we anticipate the following
outcomes:

Enhanced student engagement: Interactive, Al-assisted
simulations are expected to increase motivation and deepen
engagement with course content by providing personalized
and contextually relevant learning experiences.

Improved understanding of SDoH: Students are
anticipated to gain a clearer understanding of how social
determinants manifest differently in rural and urban Texas
communities, such as limited healthcare accessin rural regions
and transportation or housing challenges in urban areas.

Development of clinical reasoning and decision-making:
Exposure to complex, equity-focused simulations is expected
to strengthen students’ ability to navigate care scenarios
involving diverse and underserved populations.

Strengthened policy and systems thinking: Learners are
anticipated to make stronger connections between patient
outcomes and structural issues, such as rural hospital closures
or urban environmental justice challenges.
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Figure 2. Screenshots from an initial StudyCrafter virtual
nursing simulation scenario (Scenario created by this research
team using StudyCrafter; https//studycrafter.com)

Increased competency with technology: Graduate nursing
students are expected to develop greater confidence in using
Al to design realistic, equity-focused case studies, enhancing
their readiness for technology-driven educational and clinical
environments.

Qualitative growth in empathy and reflection: Through
engagement with reflexive journaling and simulation design,
students are anticipated to demonstrate increased empathy,
cultural humility, and awareness of systemic inequities.

Current Students’ Perspective of the Artificial Intelligence
Simulation Project

Student reflections from the MSN and HFP programs thus
far highlight the transformative and interdisciplinary value of
creating the Al simulation case study project.

Master of science in nursing students’ perspective

For the nursing students, this aspect of the project fostered
aprofound personal and professional connection to SDoH. One
student reflected, “creating this case helped me better
understand how health disparities disproportionately affect
Black people as compared to other populations.” Another
student described, “it was a meaningful experience to use Al to

create characters and tell real-life stories of patients with end-
stage kidney disease.” The use of Al to develop interactive case
studies served as both a technical and emotional journey.

Beyond storytelling, the integration of Al enhances
students’ critical thinking, creativity, and organization. A
student shared this: “I hope Al continues to be embraced in
nursing education, it enhances critical thinking and
understanding and helps organize ideas and thoughts.” This
reflection suggests that Al-assisted simulation development
supports deeper engagement with both content and context,
especially in the exploration of healthcare inequities.

Human factors psychology (user experience researcher)
students’ perspective

From the UX researchers’ design perspective, students
gained meaningful insights into the intersection of design,
education, and health equity. One UX researcher emphasized
the importance of empathy-driven development: “We focused
on how simulation design can address both cognitive and
emotional needs in complex settings like healthcare.”
“Applying human factors methods to healthcare education has
been both eye-opening and rewarding.” Applying human-
centered design and usability testing to nursing simulations
provided a unique lens for HFP students. Additionally, their
contributions helped ensure the simulations were grounded in
realism and equity. A student expressed this: “The research and
iteration process was focused on creating realistic, accurate
scenarios that reflect healthcare inequalities while deepening
users’ understanding of SDoH.”

These cross-disciplinary perspectives underscore the value
of collaborative, Al-enhanced educational innovation.
Students not only applied their disciplinary knowledge but also
gained a broader appreciation for the social, emotional, and
ethical dimensions of health education.

Strengths and Limitations

This project demonstrates several notable strengths, as
well as limitations. First, its innovative, interprofessional
design leverages expertise from nursing and HFP to develop
adaptable, Al-driven simulations that enhance learning of
Social SDoH. The approach promotes the development of
technological proficiency and informatics skills in students, as
learners actively create projects that integrate and apply
course concepts, thereby fostering a deeper understanding
and engagement. Additionally, the use of cutting-edge Al tools
and platforms reflects a commitment to evolving educational
resources in alignment with emerging healthcare technologies.
However, as an early-stage innovation, the project faces
several limitations. Variations in technological literacy among
faculty and students may affect the adoption, usability, and
effectiveness of Al-based simulations. Integration into existing
curricula remains limited, and validation of learning outcomes
is ongoing, which may constrain the broader impact at this
stage.

Furthermore, infrastructure and cost considerations pose
significant challenges, particularly in resource-limited
academic settings where access to necessary hardware,
software, and technical support may be insufficient. While
promising, the initiative requires continued institutional
support, faculty development, and dedicated funding to scale
effectively. Grant funding opportunities can provide
foundational resources to address some of these barriers. But
sustainable implementation will depend on strategic
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investment and a collaborative commitment across academic
stakeholders.

Implications for Nursing Education and Practice

This project underscores the potential of Al to enhance
nursing education by integrating SDoH into clinical learning,
thereby advancing core nursing competencies. Embedding Al-
driven, SDoH-rich simulations supports development across
multiple competency domains. These competency domains
include patient-centered care (QSEN): Preparing nurses to
deliver culturally competent, individualized care that respects
patients’ unique social and environmental contexts. Evidence-
based practice (AACN essentials domain 3): Encouraging
critical appraisal and application of current evidence related to
SDoH to improve health outcomes. Informatics and healthcare
technologies (AACN essentials domain 8; QSEN informatics):
Enhancing proficiency in using emerging technologies like Al to
support clinical decision-making and patient education.
Systems-based practice and health policy (AACN essentials
domain 7): Facilitating understanding of how social and
structural factors influence health disparities, and empowering
nurses to advocate for health equity at institutional and policy
levels. Interprofessional collaboration (AACN essentials
domain 6): Fostering teamwork and communication across
disciplines, as demonstrated by the collaborative development
process with HFP students.

By equipping nurses with these competencies, Al-
enhanced education promotes holistic, equitable, and
technology-informed nursing practice, addressing the
complexities of contemporary healthcare. The EIICM,
illustrated in Figure 2, can provide a framework for
incorporating Al-enhanced, equity-focused learning into
nursing education, particularly for underserved and diverse
communities.

Future Vision for Simulation Center of Excellence

We vision establishing a dedicated simulation center that
will serve as a hub for the ongoing expansion, refinement, and
dissemination of Al-enhanced learning tools centered on
inclusivity and health equity. This center would facilitate the
development of a virtual simulation laboratory designed to
integrate authentic immersive case studies that reflect the
diverse experiences of underserved populations.

Key features of the simulation center will include the
following:

Avirtual simulation lab utilizing cutting-edge technology to
support dynamic, interactive learning experiences grounded in
real-world SDoH.

A focus on underserved and marginalized populations,
ensuring that educational content remains relevant and
responsive to communities experiencing health disparities.

Interdisciplinary learning opportunities that promote
collaboration across nursing, human factors, public health,
and other related fields, fostering a holistic approach to health
education and practice.

The simulation center aims to be a sustainable resource for
nursing education, advancing culturally competent,
technology-informed, and equity-focused healthcare training
for future generations of health professionals.

CONCLUSIONS

This project highlights the potential of Al to enhance
nursing education by embedding SDoH into interactive, equity-
focused learning experiences. Through the development of Al-
assisted simulations, graduate nursing students gained
opportunities to integrate evidence, clinical reasoning, and
social context into authentic case-based learning. The
interdisciplinary collaboration with HFP students further
strengthened the usability and learner-centered design of the
simulations.

As this is an ongoing pilot study, findings from pre-/post-
surveys and qualitative analyses are not yet available. The
present manuscript, therefore, details the study’s design,
methodological approach, and theoretical foundation, with
results to be reported in a subsequent paper. This phased
approach is crucial to ensure methodological rigor,
transparency, and iterative refinement before implementing
on a larger scale.

Future directions include completing data collection with
undergraduate pilot participants, analyzing both quantitative
and qualitative outcomes, and embedding the finalized
simulations into the MSN capstone teaching practicum. These
next steps will enable real-world application in instructional
nursing  settings, provide cross-level benefits for
undergraduate and graduate learners, and facilitate iterative
improvements to the curriculum. Ultimately, this work aims to
prepare practice-ready, equity-focused nurse educators who
can integrate technology and SDoH into teaching and
leadership roles.
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