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Abstract

This exploratory research investigates the perceived educational potential of visual, spa-
tial, and auditory immersions as integral components of innovative healthcare simulation
technologies. The study examines user experiences in learning health assessment concepts
through purposefully designed 360° immersive virtual reality video (360° IVRV). Utilizing
a case-study approach, insights were gathered from four subject-matter experts and four
doctoral students regarding the perceived effectiveness of 360° IVRV for instructional
activities focused on patient health assessment, commonly known as the Onset, Location,
Duration, Characteristics, Aggravating/Alleviating factors, Related symptoms, Treatment,
and Severity method (OLD CARTS). The research aimed to enhance the accessibility of
learning materials by optimizing 360° IVRV content for personal phones and mobile de-
vices, accommodating both online and traditional instructional formats. Interviews were
transcribed and analyzed using qualitative data analysis software, with results categorized
into subthemes, themes, and perspectives. The findings highlight the distinct perceived
advantages of immersive technologies in advancing teaching methods for nursing prac-
titioners. The discussion addresses concerns related to integrating 360° IVRV simulation
technology in nursing education and the limitations of current instructional interventions.
Practical implications for future research, design, and development of immersive learning
materials and their integration with instructional design elements are emphasized.

Keywords: health assessment; nursing education; simulation; virtual reality; immersive
360 video; instructional design; emerging learning technologies

1. Introduction

Instructional advancements in nursing education often rely on utilizing a wide array of
emerging learning technologies and multimedia environments. Simulations are among the
most notable approaches that require interdisciplinary considerations involving principles
of instructional design and development of digital-based immersive learning environments
in conjunction with specific subject needs. Undoubtedly, simulations play a critical role
in nursing education by bridging the gap between theoretical knowledge, concepts, or
procedures and real-world clinical practice. By utilizing simulated learning environments,
nursing students can experience clinical settings in a controlled and safe manner while gain-
ing knowledge and skills that can be translated to a real clinical setting, or more precisely, to
their interactions with patients, providing an opportunity to engage in realistic simulated
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scenarios that replicate authentic work environments. More importantly, this allows them
to develop professional competence before entering actual hospitals, ambulances, or labs.

Contemporary researchers [1] note that there is no consensus on the precise definition
of simulations within the field of nursing. However, it is evident that they tend to include
various tools or environments, ranging from static mannequins or anatomical models to
standardized patient simulation to high-fidelity models or digital environments such as
virtual or augmented reality.

This research intends to explore specifically only one type of simulated learning en-
vironment that aspires to replicate an authentic clinical technique for collecting thorough
and relevant patient history—the Onset, Location, Duration, Characteristics, Aggravat-
ing/ Alleviating factors, Related symptoms, Treatment, and Severity method (OLD CARTS)
method [2]. The study introduces the standard OLD CARTS method to nursing students
with a novel 360° IVRV simulation approach.

The integration of VR animated simulation has been increasingly present in nursing
education [3-5]; however, not much attention has been placed on integrating 360° IVRV
educational content. We specifically focused on the 360° IVRV simulation modality due to
the foreseen advantages over more popular commercial VR animated simulation content.
Advantages such as ease of use, low cost, less time-consuming simulation content develop-
ment, usability and affordability of hardware (smartphone), minimal or no maintenance
requirements, and above all, the ability of 360° IVRV simulation to convey high-fidelity
and authentic clinical settings attracted the researchers” attention. Therefore, the purpose
of this exploratory case study is to provide an in-depth description of learning experiences
supported by immersive 360° IVRV video technology while seeking a more comprehen-
sive understanding of perceived potential instructional conditions and elements that may
reinforce the integration of the 360° IVRV simulation approach in nursing education.

2. Literature Review

Virtual reality (VR), specifically 360-degree immersive videos, is increasingly being
utilized in nursing education. With developing technology, fidelity, and ease of use, 360°
IVRV can offer a transformative approach that can offer a realistic and interactive expe-
rience that links theory to clinical practice. While the use of 360° IVRV has significantly
expanded over the past several decades to mainstream clinical education, there are some
important caveats that must be considered for the successful integration of 360° IVRV into
nursing education.

Using several large databases, we aimed to explore the current state of 360° IVRV in
nursing education with the goal of defining and evaluating this use of pedagogical technol-
ogy within a clinical curriculum. By means of PubMed, Google Scholar, and the SciSpace
databases, and employing deep search methods with Al assistance, we constructed a narra-
tive literature review. The inclusion criteria associated with this literature review included:
the use of 360° IVRV in nursing education or practicing nurses as participants, research
studies, studies evaluating learning outcomes or educational perceived effectiveness, En-
glish language, and publications from 2010 onwards. The articles excluded were those that
featured traditional 2D virtual reality or desktop simulation only, non-nursing healthcare
professions, VR for patient treatment rather than education, and non-empirical publications.
The objective of this narrative literature review is to synthesize current evidence on 360°
IVRV applications in nursing education, examining perceived effectiveness, implementa-
tion strategies, learner experiences, and identifying research gaps to substantiate the use
of 360° IVRV. Overall, we found that, despite the growing body of research on the use of
360° IVRV in nursing education, there is a lack of qualitative studies on smartphone-based
360-degree videos in this context. Specifically, our review of the literature suggests that
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there is a paucity of studies that explore the 360-degree video use on smartphones as a tool
for teaching the health assessment OLD CARTS technique. Furthermore, we were unable
to find any evidence on the experiences of faculty members who use this technology in
their teaching practices.

2.1. Defining 360° IVRV

360° IVRV is a technology that allows a user to experience a fully immersive environ-
ment by providing a panoramic view in all directions. Alammary and collaborators [6] de-
scribed 360° IVRV as the use of video for virtual reality with the use of a head-mounted dis-
play (HMD); otherwise, with the non-use of HMD, it would be considered “non-immersive
VR” and is usually associated with screens, television screens, and 2-dimensional mech-
anisms. There are several applications of this technology including entertainment and
gaming, education, healthcare, military training, and broadcasting and media [7]. The
hallmark feature of 360° IVRV is the immersion, presence, and interactivity associated
with technology, which is only found in the realm of virtual reality [6]. For educational
purposes, 360° IVRV has been used to promote immersive learning, the promotion of
multiple perspectives, situated experiences, or the transfer of knowledge [8].

2.2. 360° IVRV for Nursing Education

The use of 360° IVRV has been noted across several different nursing education modal-
ities, including both simulation and/or specialty competency-based skill acquisition [9,10].
Overall use of 360° IVRV was focused on simulations where realistic environments were
important or accessibility to other simulation modalities was a limitation [11].

Competency-based skill acquisition was also an important use of 360° IVRV. One ex-
ample includes competency-based skills; for 360° virtual care reality, there was a significant
effect (p = 0.004) on increasing standard precaution compliance for nursing students, where
in-person/patient practice with these techniques is impractical [12]. Another use of 360°
IVRV was the use of medication administration, where a safe environment is offered to
learners without the real-world consequences [13].

2.3. Strengths of 360° IVRV

Most notably, 360° IVRV has been found to have high levels of interest, engagement,
enjoyment, or the perception of benefit from participants who have experienced this
learning modality [8]. The feeling of immersion in the learning environment was perceived
as a strength of 360° IVRV, which provided a strong sense of being present in the scenario.
Choi and collaborators [14] concluded that immersive VR or augmented reality (AR) in
nursing education could significantly improve learned knowledge (SMD = 2.64, 95% CI)
and skills (SMD = 0.58, 95% CI).

2.4. Weaknesses of 360° IVRV

While 360° IVRV is widely regarded as a valuable tool in nursing education, its
successful implementation into curricula requires careful consideration of several important
elements. Compared to 2D video, Snelson and Hsu [8] found no support in favor of 360°
IVRYV for learning in participants. Reasons cited included lower concentration and high
levels of distraction in participants caused by the immersive technology. Some of these
distractions are common and can include motion sickness and/or physical discomfort,
inadequate video quality, or limited access to the necessary equipment for the 360° IVRV.
Further, Alammary and collaborators [6] noted there is a lack of diversity in scenario design
and theoretical frameworks associated with 360° IVRV.

Overall, 360° IVRV is increasingly utilized in nursing education, offering innovative
training methods that enhance both theoretical and practical skills. The integration of 360°
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IVRV allows nursing students to engage in realistic simulations, improving their learning
experiences and preparing them for real-world scenarios. However, there are no studies on
the use of 360° IVRV for the health assessment interview technique of OLD CARTS. Hence,
our study aims to address these gaps in the literature by exploring the experiences of both
faculty and students who use 360° IVRV training. We believe our study will contribute to a
deeper understanding of the perceived potential benefits and challenges of 360° IVRV as a
technology used in nursing education and can provide insights into how this modality can
be integrated into curricula.

3. Methods
3.1. Research Design

The proposed research employed a qualitative case-study approach, reinforcing the
in-depth exploration of students’ experiences with immersive healthcare simulation tech-
nologies. The popularity of case-study research has grown as a way to address issues
in the field of health sciences in general and specifically related to various simulation
platforms [15-17]. There is a plethora of contemporary authors who employ the case-study
approach with notable differences reflecting their overall philosophical assumptions, in-
cluding ontological and epistemological views. According to Yazan [18] and Anthony and
Jack [19], case-study approaches span from postpositive perspectives [20,21] on one side to
utilizing a more constructivist point of view [22,23] or a combination of constructivist and
existentialist approaches on the other side of the spectrum [24,25]

This investigation employed a case-study design following Stake’s [26-28] framework.
Specifically, it is an instrumental case study, chosen to illuminate broader curricular impli-
cations of 360° IVRV use in nursing education. An instrumental case permits an in-depth,
contextual analysis of the instructional intervention while generating insights that can
inform larger-scale studies. This method aligns with our aim to identify generalizable
instructional conditions.

Considering the intent of this research, we adopted Stake’s [26,27] approach in con-
ducting a case study as it allows a holistic understanding of an explored phenomenon
within a real-life context from the perspective of those involved in experiencing the phe-
nomenon. Furthermore, Stake’s method highlights empirical, emphatic, and interpretative
means in exploring the study issue, which fully aligns with the scope and purpose of the
research at hand. Specifically, we employed the instrumental case-study type, which, as
defined by Stake [28], is instrumental “. . . if a particular case is examined mainly to provide
insight into an issue or to redraw a generalization (p. 137).” An instrumental case study
leading toward a more in-depth understanding of a larger issue, which is, in our case, the
instructional perceived effectiveness of immersive 360° virtual reality video simulation
technologies applied in the field of nursing and healthcare.

The methodological framework, in conjunction with the overall study intent, suggests
flexibility in framing the study outcome. The researchers’ expectations were two-fold: (a) to
describe student and faculty experiences with immersive video technology and (b) to try
to identify perceived potential elements or contexts that may contribute to the process of
elevating immersive technologies into nursing education. Following these two general
aims, ideally, it is the researchers’ intention to utilize qualitative case-study results for
conceptualizing future mixed-method studies or hypothesis testing. Therefore, the study is
guided by the following research questions:

1. How do students describe their learning experiences with 360° IVRV-based subject-
specific learning content?

2. How do faculty describe their experiences utilizing 360° IVV-based subject-specific
learning content in instruction?
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3. What are the instructional conditions and elements that may elevate the integration of
VR technology across the field of nursing and related specific subject areas?

3.2. Context and Intervention

Foundational experience in healthcare education is immersion into clinical scenarios
and conversations. One technique for collecting thorough and relevant patient history
is the use of the OLD CARTS mnemonic method. The use of OLD CARTS has allowed
for a standardized model of clinical communication and information gathering. A vital
component of patient care is gathering information from the patient and further communi-
cating this information from provider to provider. Immersion into a clinical environment
where standardized communication can be practiced before going into a ‘real” clinical
environment could increase the healthcare student’s confidence and overall experience,
positively affecting the patient care experience.

The intervention is an online 360° IVRV video available both on desktop and 360°
immersive video on students” smartphones with a cardboard VR adaptor. The participants
were able to experience both the 2-dimensional and the 360° IVRV formats, where they
watched a healthcare provider in a primary care clinical setting utilizing the OLD CARTS
information-gathering method. The total 360° IVRV experience was less than 10 min. The
study participants were able to toggle their view within the 360° IVRV environment, which
put them in the middle of the primary care clinical patient room setting. All participants
followed the same study procedure.

3.3. Participants and Sampling

Participants were recruited through a purposeful convenience strategy (N = 8, four
faculty and four students). The depth of qualitative insight obtained from this homogenous
group aligns with established conventions for case-study research. During iterative coding,
we found that additional interviews produced no new codes after the last couple interviews.
Consequently, we describe the thematic saturation as preliminary thematic sufficiency with
the scope of this case study. This cautious wording reflects both the depth of analysis and
the limited sample size, while acknowledging that the findings primarily illuminate the
specific content examined.

Inclusion criteria (see Table 1) ensured that participants possessed relevant clinical
and instructional backgrounds. A total of eight participants, including four graduate
students and four faculty members, provided data sufficient to reach preliminary thematic
saturation, which is typically characterized by recurring patterns in participants’ responses
and the absence of new codes in the final interviews [26,29,30].

Table 1. Inclusion criteria for selecting the study participants.

Inclusion Criteria for Selecting the Study Participants

(a) Active graduate student in the field of Nursing Education

(b) Active graduate student in the field of Educational Technology

(c) Nursing Education faculty with at least five years of teaching experience

(d) Educational Technology faculty with at least five years of teaching experience

The case in this study was established by identifying several boundaries as follows:
(a) the main unit of analysis, the case, is a group of faculty and students that can be labeled
as early technology adopters with notable interest in exploring the perceived educational
potential of integrating immersive technologies in online instruction; (b) all participants
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have experience either teaching or learning at large public universities; (c) in terms of
geographical boundaries, all participants were located in the Southeast region of the US;
(d) in terms of physical location, the study featured a fully online approach in delivering
immersive content; in other words, all participants experienced the study intervention by
using their personal mobile phones from the comfort of their homes; and finally, (e) all
participants have been exposed to and have a certain level of prior experience with using
360° IVRV technology. Therefore, the case defined in this study undoubtedly aligns with
the proposed research question and the overall intention of this exploratory investigation.

Based on the proposed inclusion criteria, the recruited participants represent a well-
balanced sample for the proposed purpose of this exploratory study. The following table
(Table 2) summarizes the main participant characteristics in terms of (a) gender, (b) age,
(c) academic background, (d) teaching and/or learning experience, geographical distri-
bution, (e) prior experience with using 360° IVRV technology, and (f) higher education
institution type.

Table 2. Summary of the study participants.

Summary of the Study Participants Overall
Characteristic Category No. %
Male 5 62.5%
Gender
Female 3 37.5%
20-30 4 50%
Age 3040 3 37.5%
40-50 1 12.5%
. Nursing 4 50%
Academic background
Educational technology 4 50%
) ) Florida 7 87.5%
Geographical location -
Georgia 1 12.5%
No prior experience 0 0%
) . Minimal exposure 2 25%
Experience with 360° IVRV
Comfortable with using 2 25%
Able to design and develop 4 50%
Public university 8 100%
Institution type Private university 0 0%
Liberal Arts College 0 0%
Sample Subsets Faculty  Students
Male 3 (75%) 2 (50%)
Gender
Female 1 (25%) 2 (50%)
20-30 0 (0%) 4 (100%)
Age 3040 3 (75%) 0 (0%)
40-50 1 (25%) 0 (0%)
Nursing 2 (50%) 2 (50%)

Academic background
Educational technology 2 (50%) 2 (50%)

Faculty teaching experience in 5-10 2 (50%) 0 (0%)
higher education 10-15 2 (50%) 0 (0%)
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Table 2. Cont.
Sample Subsets Faculty  Students
1-2 0 (0%) 1 (25%)
Student years of learning in 8 o o
higher education 3 0 (0%) 2 (50%)
34 0 (0%) 1 (25%)
. . Florida 3 (75%) 4 (100%)
Geographical location -
Georgia 1 (25%) 0 (0%)
No prior experience 0 (0%) 0 (0%)
Minimal exposure 0 (0%) 2 (50%)

E i ith 360° IVRV
xperience wi Comfortable with using 2 (50%) 0 (0%)

Able to design and develop 2 (50%) 2 (50%)

Public university 4 (100%) 4 (100%)
Institution type Private university 0 (0%) 0 (0%)
Liberal Arts College 0 (0%) 0 (0%)

3.4. Research Instruments, Data Collection and Analysis

The study utilized a semi-structured interview to provide a comprehensive and con-
textually rich understanding of students” and faculty experiences with 360° IVRV learning
content [31]. An interview protocol was used to direct the interviews, while the structure
of these interviews was designed to provide flexibility while asking open-ended questions
to elicit candid participant responses. The interview guide was adjusted for the students
or the faculty participants. The student participants responded to 16 questions, while
the faculty had to address the main protocol and two additional questions pertaining to
instructional design and educational use of the given intervention.

The observational protocol was also utilized to collect data regarding participants” im-
mediate response and/or reaction to the given 360° IVRV intervention. This observational
protocol was purposefully tailored to capture the following aspect of students and faculty
non-verbal interaction with the immersive simulation: (a) the researchers recoded necessary
time to initiate the immersive simulation via participants” personal phone; (b) perceived
potential challenges with 360° IVRV navigation (video rewinding, pauses, etc.); (c) overall
emotional reaction; and (d) facial expression (excitement, confusion, etc.). The data collec-
tion procedure took place during the academic years 2022-2024 at the University of Florida;
institutional review was completed (IRB201903035).

The recordings from each participant were initially transcribed automatically by using
Zoom Al assistant and subsequently refined by the researchers of this study. Common
thematic analysis was performed by the researchers, and from this, codes of similar con-
cepts, ideas or words were assessed. All audio recordings were stored in a secure and
encrypted external hard drive and safely placed in the PI's office in a locked cabinet. Once
the recordings were transcribed, the transcriptions were de-identified. Pseudonyms were
assigned to participant transcripts. Original interview audio files were deleted.

The coding scheme was developed inductively, allowing themes to emerge from the
data without preconceived notions or biases. To facilitate the initial data analysis, we
utilized a qualitative Al data analysis software package, Notebook LM. This tool enabled
us to identify general patterns in participants’ responses and create flowcharts to visualize
the study findings

However, the primary data analysis and interpretation were conducted by the re-
searchers through an iterative and categorical aggregation approach. This approach implies
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continuous refinement of codes, categories, themes, or perspectives as response patterns
emerge. Specifically, we employed the following steps: (1) Initial coding: we began by
coding the data using Notebook LM, which helped us identify primary patterns and themes.
Notebook LM was used to run automatic initial keyword and semantic-clustering analysis
for the initial analysis. The clustering output served as a suggestion for the data analysis,
with the output verified by the researchers. (2) Data familiarization: We then immersed
ourselves in the data, reading and re-reading the transcripts to gain a deeper understanding
of the participants’ responses. (3) Coding refinement: As we became more familiar with
the data, we refined our codes, categories, and themes, ensuring accuracy and the essence
of the participants” experiences. The Al-generated code list served as a reference; final
codes were adopted only after all researchers reviewed and agreed on them. (4) Theme
development: Through an iterative process, we developed and refined our themes, ensur-
ing that they were grounded in the data and accurately represented the perspectives of
the participants. (5) Data validation: Finally, we validated our findings by checking them
against the original data, ensuring that our themes and interpretations accurately reflected
the given experiences.

3.5. Subjectivity Statement

Considering the characteristics of the utilized research design, a case study, it is
imperative to highlight the researchers’ context and background. According to Creswell
and Poth [31], a qualitative researcher’s experiences, philosophical perspectives, and overall
worldviews play a significant role in understanding, interpreting, and presenting the final
study findings. Some authors [32] argue that qualitative analysis is cyclical in nature, where
the meaning of the obtained data is permanently refined and re-iterated in the light of a
study or researcher’s context, rather than having the rigorous methodological constraints
associated with quantitative research.

Furthermore, as suggested by numerous qualitative inquiry experts [33,34], re-
searchers’ reflexivity is one of the critical aspects that shape qualitative data interpretation.
Braun and Clarke [35] argue that researchers should invest significant effort and keep them-
selves open to embracing new insights as themes emerge during the data analysis process.

In alignment with the reflexive practices advocated by Roulston [33] and Saldafia [34],
both authors recognize that their interpretation of the data regarding immersive 360°
IVRV is not a neutral act, but one shaped by their own pedagogical assumptions and
technical background. Both authors acknowledge that their presence and their enthusiasm
or skepticism toward virtual reality functions as a lens through which the participants’
experiences are filtered.

Following the guidance of Braun and Clarke [36], the authors have committed to
an organic and iterative thematic analysis. Rather than forcing the data into pre-existing
categories regarding “technological efficiency,” The authors have remained open to the
“messiness” of the learning process. This required a conscious effort to set aside our expec-
tations of how nursing students should feel in a 360° IVRV environment to instead embrace
the emergent insights, such as sensory overload or unexpected emotional distancing that
became apparent during the analysis. By maintaining this reflexive stance, we ensure that
the resulting themes are a co-constructed reality between the participants’ lived experiences
and their own evolving understanding of immersive pedagogy.

4. Findings
The researchers of the present study conducted a thematic analysis after a careful

examination of the prepared interview transcripts and obtained initial codes assembled
by the AI qualitative data analysis software. Gibson and Brown [37] pointed out that a
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Themes

Subthemes

Perspectives

thematic analysis “provides a way of linking diverse experiences or ideas together” (p.129).
Furthermore, these two authors also state that thematic analysis is primarily focused
on “pooling together all the materials across a dataset that has something in common”
(p-128). Given the extent of the current study and based on the in-depth analysis of the
available qualitative data, five themes emerged, including several subthemes and two
overarching perspectives. Therefore, the study findings could be presented within the
following themes: (a) Realism and observational learning, (b) usability makes a difference,
(c) accessibility: nonissues and issues, (d) please advise: suggestions for improvements, and
(e) challenges: are there any? In addition to the identified themes, two general perspectives
were recognized: (a) Development and evaluation of immersive VR simulation tools, and
(b) what is coming next: future research directions.

A visual representation of the established themes, subthemes and perspectives is
provided below in Figure 1.

Realism and i Usability i Accessibility: Please Advise: Challenges—
Observational {i Makes a Dif- i Nonissue and Suggestions for Are there Any?
Learning i1 ference i1 Issue Improvements

Instructional design

Support & Prepamtion‘

Technical Aspects
Interactivity

Subject-Specific Enhancements

E\EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE%;;;;i;;;;/EEEEEEEEEEEEEEEEEEEEEEEEEEEEE%
N N 2 P
. N 2 . . P
Development and Evaluation ‘\\\ R What is Coming Next: o
87 2
. . . . . %
‘\\ of Immersive Simulation Tools AN Future Research Directions 7
S v Q 27
> P R 2

Figure 1. Synthesized themes, subthemes, and perspectives

4.1. Realism and Observational Learning: They Were Actually Humans

One of the most profound themes that emerged from various participants’ statements
highlights the substantial value of a realistic context and conversation between a doctor and
patient presented within the immersive simulation intervention. This realism stems from
the nature of 360° video content, which has not been enhanced or modified with additional
animated elements or Al-generated media but entirely relies on footage captured through
regular camera lenses. The participants described this experience as being like “sitting on
the exam table” or being placed “in the room, watching” the interaction between the patient
and provider. Jack, one of the participants, compared this experience with being “like a fly
on the wall”, observing the interaction in a doctor’s office without being interrupted by
features of the used tool or the quality of the immersive media.

Amanda, a nursing graduate student, pointed out a stunning insight pertaining to
the very nature of composed intervention. She stated, “they were actually humans, versus
like avatars. I think you can connect with that a little bit more. The ability to swivel and
look around the room was interesting and to look at the patient but also to be able to turn
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around look at the provider. If you're a student, probably, it would be helpful, even to see
like the providers posture and, you know, how they approach the patient nonverbally.”

Another nursing student respondent, Tom, highlighted the capacity of 360° IVRV
to convey an authentic clinical setting. Tom particularly liked being able to “watch the
provider go through all the questions” and observe “how he is explaining it,” as well as
the “interaction between him and the patient.” This experience was described as “real-
life” participation without direct involvement. As identified by respondent(s), the use of
3360° IVRV as a learning material undoubtedly elicits observational learning, which was a
highly valued aspect of the present instructional intervention. This is particularly seen as a
significant benefit, especially for remote students who cannot be physically present in a
doctor’s office or lab, providing an “experiential component.”

4.2. Usability Makes a Difference

Nearly all study respondents commented on the usability aspects of the utilized
simulation. The instructional intervention was delivered via mobile phones, while the
immersive media was purposefully designed to be simple and prevent experiences of visual
overload. Considering the purpose of this study, the researchers adopted the usability
concept as defined by the International Organization for Standardization (ISO) [38]: “the
extent to which a system, product or service can be used by specified users to achieve
specified goals with perceived effectiveness, efficiency and satisfaction in a specified context
of use.”

Several participants expressed their enthusiasm for being able to use their personal
phones instead of purchasing expensive stand-alone VR headsets to view the instructional
materials. The participants also appreciated this delivery modality due to the “portability”
of mobile phones and “cost efficiency” that was derived from the fact that the given
intervention was playable from any phone, regardless of device brand or operating system.
Students were also satisfied with the simplistic interface, including effective navigation,
which was, in essence, based on the device’s positioning, as the produced intervention
utilized a motion detection feature. In other words, by simply pointing a phone at a certain
angle, the viewer of this immersive video was able to see all “corners” of the room without
using any additional features or options. Furthermore, while viewing immersive content via
a mobile phone was generally perceived as an effective experience, participants suggested
that using a VR headset would enhance the immersive effect and reduce distractions from
their immediate environment.

4.3. Accessibility: Nonissue and Issue

Accessibility in general, or a lack of accessibility features in the given intervention,
was a frequently commented-upon aspect by students and faculty study respondents. The
study participants highlighted that being able to view immersive learning content through
a personal mobile phone and without the necessity of purchasing high-end VR technology
was an excellent instructional approach that fully reinforces the accessibility concept in
education. Tom stated, “[phone] is that make it easy for me to get this information, instead
of having to have in headsets. So, for me, that is the first advantage that we have here,
because we can use 360° environments by phone, to get access to this resource.”

Several participants reflected on the lack of accessibility features in the given interven-
tion. The main suggestion was centered around closed captioning to make the immersive
content more accessible to a wider audience, including learners with hearing impairments.

Furthermore, a faculty respondent raised a concern that a high level of accessibility
may be a challenging task to accomplish due to the nature of the devices used (a relatively
small phone screen) and the media (video, which is predominantly a visual medium). The
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participant pointed out that some students are “visually impaired” or have “significant
sight problems.”

In summary of this theme, accessibility was perceived as an issue, for instance, regard-
ing a lack of closed captions, or as an advantage that reflects the affordability of the used
devices, which provides an opportunity for a broad educational audience to access and
view the immersive learning content via their personal smartphones.

4.4. Please Advise: Suggestions for Improvements

One of the most profound themes that emerged after careful examination of all inter-
view transcripts demonstrates participants’ interest in taking a proactive approach while
reflecting on the educational value of the ongoing intervention. In other words, the study
participants were keen on providing constructive suggestions for improvements of the
utilized immersive 360° environment. This, a slightly broader theme, was subsequently
divided into five subthemes which offer detailed recommendations for enhancing vari-
ous aspects of the intervention’s quality and practical educational utility. All interview
participants, both students and faculty, were involved in proposing possible improve-
ments for the next, more advanced, iteration of the study intervention. The following
subthemes focused on future areas of improvement were identified: (a) instructional de-
sign, (b) support and preparation of users, (c) technical improvements, (d) interactivity,
and (e) subject-specific improvements.

4.4.1. Instructional Design

Several valuable ideas were received highlighting several aspects of the immersion
video that may be alternated or differently developed. First, breaking the video into
“smaller segments” was a comment received from both students and faculty. Although the
video was under 10 min long, both groups of respondents felt that segmenting the video
intervention (e.g., each segment should be approximately 2 min long) may enhance its
practical utility while keeping an optimal learner’s attention.

Another suggestion, also related to the instructional design aspect of the given inter-
vention, refers to introducing follow-up questions that students will be able to answer while
or after watching the video. A faculty respondent suggested the following: “. . .students
experience video for two minutes, and they come out, and then they complete some ques-
tions online, maybe in terms of what they should have been learning by that point, and
then they go back in and continue [watching].”

Additionally, a student noted that developing an “introductory piece of the video”
pointing out critical points that will introduce learners to the main video content, as well as
a brief video summary of the main video at the end, may contribute to the overall learning
experience.

Finally, it was argued by a faculty respondent that providing “learning objectives”
associated with the given video topic may be beneficial for students and faculty who intend
to use this type of learning material.

4.4.2. Support and Preparation: Technology Competencies

A single recommendation that stood out from the researchers’ perspective as critical
for the success of an overall instructional approach was provided by a nursing student re-
spondent. The student suggested that “some headway, or some training on how to” would
be beneficial to a user’s ability to gain an optimal viewing experience and successfully
manage technology requirements and software options or settings. Moreover, creating a
user guide that clarifies technical requirements and settings is consistent with best practices
for designing and delivering educational content through contemporary technology.
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4.4.3. Technical Aspects of 360° IVRV

Remarkable input was identified by the researchers pertaining to the technical aspects
of video production. These straightforward ideas may be loosely grouped within the
following three categories: (a) camera positional and adjustments, (b) visual clean-up, and
(c) audio quality.

(a) Camera Positioning and Adjustments. A few participants noted that camera position-
ing may be improved by elevating camera lenses higher off the ground, which would
enable the camera to capture the video actors at “the eye level”. These participants
indicated that the camera position felt “a bit low,” potentially impacting the point of
view. Similarly, participants suggested zooming out the camera or move it further back
to capture both the doctor and patient in one composition frame. Recommendations
also included adjusting the camera’s position for a wider “pan view” or “landscape
view” to provide a more comprehensive view of the entire context.

(b) Audio Quality. Although the researchers found numerous comments pointing to the
good quality of sound, one student commented, “her voice [the patient’s] was quieter,
so in a way, I wish I had been able to turn up the volume on her voice, but I was able
to hear it.” The follow-up examination of the developed footage indeed revealed a
slightly lower level of the soundtrack that represented the patient’s voice.

() Visual Clean-Up. As noted by the study, removing visual distractors would contribute
to the perceived effectiveness of the immersive learning video material. Deleting
visual elements such as the tripod legs marked from the 360° IVRV content would
enhance not just visual appeal but also eliminate unnecessary items that do not add
additional value to the learning experience. In the same vein, a faculty respondent
commented that a paper calendar that was hung on the doctor’s office wall shows a
funny picture with many cats, which was highly distracting and unnecessary from a
learning standpoint.

4.4.4. Interactivity

Deeply intertwined with the rest of the participants’ comments, the researchers identi-
fied learners’ call for a more interactive, immersive learning environment. It is interesting
that both student and faculty participants expressed a desire for more interactivity, such
as the ability to “ask any questions,” or “interact with the patient myself,” or “click on
the door and move away from the room,” or “be closer to the doctor to get a different
perspective, maybe looking at his notes.” It appears that all participants had little to no
understanding of the characteristics of the media format used (360° IVRV) for delivering the
learning content. Furthermore, based on the holistic insights from all interview transcripts,
there are indications that the selected participants anticipated that the given intervention
would utilize a more advanced simulation environment or VR headsets, which was not the
original intention of this research.

4.4.5. Subject-Specific Enhancements

The in-depth analysis of the two study participant subgroups, (a) nursing students
and faculty and (b) educational technology students and faculty, yielded valuable insights
reflecting the subject-specific commentary focused on improving the present intervention.
Nursing study respondents recommended including more comprehensive patient infor-
mation that may be relevant to the current health condition. A study participant stated
that they “would have liked to have seen a little bit about her social history”. Another
suggestion was to emphasize the necessity of knowing current drug prescriptions, allergies,
or smoking status. According to the participant, providing this information may contribute
to a more comprehensive understanding of the presented doctor-patient conversation
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or patient health condition, including future treatment. The suggestion did not specify
how this information should be presented, whether within the video itself or through the
supplemental learning materials, such as through worksheets or similar forms.

On the other hand, educational technology experts stressed out the importance of
proper management of cognitive overload. According to their comments, immersive
environment users can be “easily overwhelmed” by the amount of auditory, visual, and
spatial input imposed by highly dynamic media, such as 360° IVRV. This suggestion
was given not as a reflection on the current video composition, which, according to the
participants, does not impose significant cognitive overload, but more as preventative
advice for future video designers and developers.

4.5. Challenges—Are There Any?

The set of data obtained surprisingly suggests only a few challenges associated with the
study intervention. Both student and faculty respondents indicated that a latent challenge
may arise from the very nature of the intervention itself—an immersive environment
that places a student in a dynamic and motion-based virtual location that is entirely
different from a location where the 360° video recording was viewed. As noted by a
faculty respondent, “it might be quite powerful for some people while it might be quite
disorientating for some people.” David, another faculty member, noted that immersive
video has the potential to cause dizziness, which may be an uncomfortable experience for
some learners.

In response to the researcher’s question, “Do you feel the difficulties and maybe the
cons of immersive virtual reality experience?” a student participant responded by voicing
a concern related to a viewer’s ability to use technology in general. Sara, a nursing student,
stated the following: “Maybe users might have different proficiency or competencies with
technology, so that might be a little bit of a challenge, but that [using phone] was very easy;
it seemed pretty intuitive to use it.”

Beyond these two explicitly stated challenges, the researchers concluded that partici-
pants were largely supportive of the proposed instructional intervention.

4.6. Perspectives

Along with the five main themes and subsequent subthemes, the researchers were
able to distinguish broader viewpoints that participants share regarding the observed
educational intervention. These insights were presented in the format of two perspectives
that span and interlink findings across the study themes discussed above. The identified
perspectives reflect a more holistic view of the study findings, aiming to address under-
lying commonalities within each theme. As a result, the researchers propose two study
perspectives as follows: (a) Development and evaluation of immersive simulation tools,
and (b) future research directions.

4.6.1. Development and Evaluation of Immersive Simulation Tools

The overarching perspective across participant responses, faculty and students, under-
scores the necessity for future development of immersive learning materials based on the
use of 360° video technology. The study participants feel and think that the given or any
future similar immersive intervention will have significant perceived potential for elevating
perceived learning effectiveness in the field of nursing education in general. This format of
instructional material could be particularly beneficial for learning procedures and protocols
associated with patient health assessment. The participants clearly voiced their opinions
about the necessity for future development of immersive learning materials that would
feature real-world context, including unmodified human (doctor-patient) interaction. Thus,
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the overall researchers’ impression was that future development and advancements in 360°
IVRV simulation are expected by the study participants.

Along with the development efforts, it is notable that the study respondents pointed
out the need for continuous evolution of this or a similar instructional tool. Evaluation as a
complex process, in this case, would involve an ongoing examination of the critical aspects
of the instructional tools, including but not limited to usability, accessibility, sustainability,
or perceived instructional effectiveness in general. The permanent process of evaluation
also calls for a certain amount of product standardization, which was also recognized by
the researchers as a critical aspect of this pilot project.

4.6.2. What Is Coming Next: Future Research Directions

The second perspective was formed based on the responses received from the faculty
subset sample. Four faculty members in total, two nursing experts and two educational
technology experts, expressed their ideas regarding the future research directions of this in-
structionally driven pilot project and study. Incorporating a permanent process of refining
the immersive product grounded in evidence-based judgment about its perceived effective-
ness is the essence of this perspective. In that regard, two valuable ideas were discussed.

First, the faculty suggested that it would be instrumental for future project develop-
ment to conduct research focused on tracking user gaze. Although the faculty respondents
were aware of the limitations of the current hardware and that personal phones cannot
support the collection of data through a gaze-tracking approach, they suggested that track-
ing eye gaze could help this study’s researchers understand where learners are focusing
their attention.

Another very interesting suggestion underlines the need for a comparative research
approach. According to the faculty, future research should compare the perceived effective-
ness of the present 360° IVRV intervention format against existing learning materials to
assess if it leads to faster, different, or longer-lasting learning outcomes.

5. Discussion

The researchers’” overarching intent in this study was to provide an in-depth descrip-
tion of learning experiences supported by immersive video technology while seeking a
more comprehensive understanding of perceived instructional conditions and elements
that may reinforce the integration of 360° IVRV simulation in nursing education. The
obtained findings provide valuable insights into student and faculty motivation towards,
and preferences and observed challenges and benefits of, utilizing immersive learning
content. The following Discussion Section reflects on these findings through the lens of the
research questions proposed in this study.

5.1. How Do Faculty and Students Describe Their Experiences

The realism of the immersive simulation content appeared to be one of the essential
affordances of the learning environment described by the study participants. Conveying an
authentic, real-world environment by featuring real humans and a clinical setting (a doctor’s
office) was the most striking feature of the study intervention. The ability of 360° IVRV tech-
nology to capture and present an environment in a realistic form has been pointed out by
other researchers. A study conducted by Yang and his collaborators [39] demonstrates that
immersive 360° video enhances learner familiarity with the learning context and reduces
anxiety while learning. This study further compared 360° video simulation with animated
and interactive VR content, which yielded significantly stronger outcomes in supporting
learning procedural performance and skill acquisition. In the same vein, Ranieri’s [40]
study amplified that 360° video instructional content is conducive to increasing empathy
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among the learners for a given clinical scenario, procedures or, specifically in our case, the
relationship and interaction between a nurse practitioner and patient while conducting the
OLD CARTS method focused on assessment to provide accurate diagnosis. It is also worth
pointing out other supporting findings that clearly indicate the role of 360° simulation
content in enhancing an emotional component, leading toward the boosting of students’
satisfaction and motivation to learn. For instance, Blair, Walsh, and Best [41], in their study
on immersive 360° videos in health and social care education, emphasized that emotional
response, satisfaction, and motivation are often the most desirable elements of pedagogical
frameworks pertaining to improving instructional quality.

The above-mentioned and other similar studies [42,43] support the findings of this
research, confirming that 360° immersive simulations in a clinical nursing setting have
a strong perceived potential to improve students’ familiarity with the environment and
elicit a better understanding of a real-world clinical context. Given the noticeable align-
ment between the findings of this study and other recent research, it can be concluded
that the integration of immersive 360° video simulation yields similar instructional affor-
dances in learning subject-specific contexts, such as through the OLD CARTS methods of
health assessment.

The usability and accessibility of the smartphone-based 360° IVRV simulation were
other aspects of the study intervention described and addressed in-depth by the research
participants. The usability aspect as defined by several contemporary authors [8,44] refers
to the ease of use and efficiency of a technology system or device utilized in instructional
activities, more precisely, clarity of interface, ease of navigation and/or interaction, multiple
aspects of efficiency (cost, maintenance, etc.), as well as the overall learners’ satisfaction that
originates from the experience gained through the process of using the given technology
system. These aspects of usability of the present research intervention were also stressed by
the participants. The participants emphasized that the simulation intervention was playable
on any phone regardless of the device brand or OS, and benefited from the portability of
mobile devices and cost efficiency. These aspects of usability, combined with simplistic
navigation and the clarity of the video flow, were perceived as extremely positive elements
that contributed to overall instructional success.

Accessibility, in terms of owning and maintaining the instructional technology system,
in this case a mobile phone, was also highly valued. Considering that the vast majority
of students or—we may freely conclude—nearly every student owns a smartphone, this
eliminates a digital divide gap issue often present in the educational context when technol-
ogy has a decisive role in delivering learning content and supporting activities. However,
accessibility from the standpoint of whether all students, regardless of their abilities or lim-
itations, can use the given simulation content or participate in the educational experience
is questionable. Several participants reflected on the lack of accessibility features, espe-
cially the closed captioning feature. Furthermore, visually impaired learners or learners
with significant sight problems may not be able to utilize this type of educational content.
Finally, it should be considered that accessibility aspects also refer to the very nature of
immersive environments. A certain portion of immersive simulation users experience
disorientation or even dizziness while experiencing this learning environment. A myriad
of researchers [45-47] identify the present accessibility challenges when utilizing 360° IVRV
simulation content across various academic disciplines. These and similar studies further
confirm the validity of the obtained findings in this research.

5.2. Instructional Conditions and Elements Relevant to 360° IVRV-Supported Learning

The study findings strongly suggest that certain instructional contexts and elements
may enhance the perceived effectiveness of 360° IVRV-supported learning in nursing educa-
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tion. Specifically, our findings indicate that faculty and student preparation for using 360°
IVRV simulations may be critical to their success. Training and professional development
aimed at increasing technology competencies, combined with auxiliary technology support
provided by the educational institution, have been strongly reiterated as necessary by
the study participants. These much-needed conditional requirements were noted in the
body of the literature, where authors [48,49] discuss the benefits of conducting orientation
and (technology) training sessions aimed at improving usability and learning outcomes in
virtual environments.

Furthermore, the participants described that their learning experiences may be differ-
ent, or perhaps more positive, if several elements of the given intervention were differently
designed and/or developed. For instance, based on several study responses, the 360° IVRV
simulation content may be improved by applying the segmenting principle of multimedia
design. According to prominent authors [50-52], the application of the segmenting princi-
ple in designing multimedia implies that people learn better when a multimedia message
is presented in user-paced segments rather than as a continuous unit. Undoubtedly, the
application of this evidence-based design principle would augment the usability aspect of
the present simulation intervention. From a production standpoint, enhancing audio and
video quality would further contribute to the perceived effectiveness of the simulation.

Beyond the multimedia design and development aspect, the participants’ narratives
suggest the necessity of framing and delivering this intervention as a stand-alone learning
module. This particular finding calls for introducing broader instructional design elements,
such as (a) measurable learning objectives followed by (b) learning activities and (c) assess-
ment. These three critical instructional design components should be in alighment with the
learning content, which is, in this case, the given study intervention—360° IVRV. Based
on proven instructional design models [53,54] in educational practice, alignment between
measurable learning objectives, learning content, which is the study intervention, instruc-
tional activities and assessment is the essential element that leads to a more successful
learning outcome.

5.3. Alignment Between Research Questions and Findings

To conclude this discussion, the authors find it suitable to present a sample demonstrat-
ing the alignment between the study’s research questions, identified themes, participant
groups and provided quotes. Considering the robust nature of qualitative data, the table
below (Table 3) shows only a tiny fraction of findings based on the abundance of data
collected and analyzed in our effort to answer the proposed research questions.

Table 3. Themes and perspectives and participant quotes.

RQ Themes and Perspectives Groups Sample of Quotes
- Realism and Observational “They were actually humans.”
Learning “Like a fly on the wall.”

- Usability Makes a Difference

“[Phone] is that make it easy for me to get this information, instead of
having to have in headsets. So, for me, that is the first advantage that

92 we have here, because we can use 360° environments by phone, to
= : ”
#1 & get access to this resource.
5
- Please Advise: Suggestions for w “Her voice [the patient’s] was quieter, so in a way, I wish I had been
Improvements able to turn up the volume on her voice, but I was able to hear it.”
“Maybe users might have different proficiency or competencies with
- Challenges—Are There Any? technology, so that might be a little bit of a challenge, but that [using

phone] was very easy; it seemed pretty intuitive to use it.”
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Table 3. Cont.

RQ Themes and Perspectives Groups Sample of Quotes
.. .students experience video for two minutes, and they come out,
Please Advise: Suggestions for Im- and then they complete some questions online, maybe in terms of
provements e what they should have been learning by that point, and then they go
#2 2 back in and continue [watching].”
g
Challenges—Are There Any? ...it might be qu1te. pox{verfuI. for some people whale it might be quite
disorientating for some people.
Development and Evaluation % “Some headway, or some training on how to would be beneficial.”
2
a.
& Although there are no specific quotes available, both students and
# @ faculty address the need for future research focused on eye-tracking
What is Coming Next ‘f: and compare the perceived effectiveness of the present immersive
5 360° IVRV intervention format against existing learning materials.
= These research efforts should lead toward evidence-based evaluation

of the given intervention.

6. Limitations

The study’s sample of eight participants is relatively modest. Though small sizes are
acceptable in qualitative case-study designs, they restrict the extrapolation of results. We
have therefore framed our results for thematic sufficiency rather than absolute saturation.
Future work with larger or more diverse cohorts will be necessary to test the robustness of
these themes across broader educational settings. Furthermore, the uniqueness of the study
context, location, conducted procedures and purposefully selected participants causes a
lack of replicability, which may be considered as another study limitation.

Beyond limited replicability and generalizability, the authors of this study acknowl-
edged inherent challenges associated with the subjective nature of qualitative data analysis
and interpretation. Researcher bias may influence data interpretation, as each of the two au-
thors have their own set of personal beliefs and worldviews. Additionally, researchers also
acknowledge potential participant bias as the study subjects were purposefully selected
based on availability and willingness to interact with immersive learning environments
such as 360° IVRV technology. Also, participants could alter their intervention behav-
ior and responses as they were observed during the research intervention. To address
these limitations within the present study, a few validation strategies were employed,
including member checking and reflective journaling. These measures strengthened the
trustworthiness of the findings and supported the overall rigor of the case study.

7. Conclusions and Closing Thoughts

This research proposed an exploratory approach to understanding faculty and student
experiences with 360° IVRV simulations. Furthermore, the study was also designed to
reveal auxiliary instructional conditions and elements that may play an important role
in delivering 360° IVRV simulation learning content. The research findings revealed that
study participants perceived a strong instructional potential in a 360° IVRV environment
for delivering subject-specific learning content in the field of nursing education.

Specifically, both subsets of participants, faculty and students, expressed positive
views on the integration of 360° IVRV content into the course curriculum while providing a
few suggestions for the future improvement of the given intervention. From a curriculum
development perspective, several profound study findings should be highlighted as fol-
lows: (a) 360° IVRV simulations strongly support the observational learning approach by
providing realistic insight into clinical settings and procedures. (b) Delivery of the immer-
sive simulations via smartphones appeared to be a significant advantage over standardized
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VR headsets due to increased levels of usability of immersive media and affordability of
the required hardware. Accessibility in terms of ensuring that students with disabilities
and learning limitations can use the given simulation intervention content remains an open
question. However, with a few technical adjustments such as closed captioning, this present
issue may be fully resolved. (c) A number of valuable suggestions for the intervention
improvements were identified (e.g., framing a future iteration of the simulation as a stand-
alone learning module, pre-training or technology professional development for using
this type of hardware and media, providing necessary technology support or instructions,
or more subject-specific suggestions such as providing history of health conditions for
patients featured in the simulation, etc.) which indicate a high level of faculty and stu-
dent expectations about the next iteration of this instructional product. These suggestions
for improvement seem realistic and feasible to accomplish from conceptual, design, and
development standpoints.

In conclusion, the researchers highlight the need for future development of the pro-
posed simulation approach based on the findings presented in this study. Additionally,
continuous evaluation of future 360° IVRV product iterations is a mandatory component
for optimizing the quality of this specific instructional content modality. Finally, faculty and
nursing practitioners, including students, should consider this specific simulation delivery
modality to enhance learning associated with clinical competencies, specifically the OLD
CARTS procedure for gathering a thorough history of present illness from a patient.
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