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ABSTRACT

Objective: This study evaluated the effectiveness of an immersive teaching and learning approach for undergraduate nurses.
Traditional classroom tutorials were combined with self-directed learning using LabTutor™, an online learning platform, and
clinical nursing simulation using high fidelity manikins. Learning modules were designed to link the student’s knowledge and
understanding of biosceince with clinical assessment and nursing management in order to develop clinical decision-making skills.
It was anticipated that students’ learning experience would be enhanced by the higher level of realism that is possible using the
sophisticated manikins and authentic patient clinical data and case notes provided in LabTutor™.

Methods: The study took place in a New Zealand School of Nursing in 2014. Qualitative data was gathered using focus groups
and an external facilitator. Quantitative data was gathered using an online survey.

Results: Participants were second year undergraduate nursing students (N = 111): 71 (64%) interviewees, and 82 (73%) survey
respondents. Qualitative data showed that the immersive learning process was effective. Quantitative data affirmed that immersive
learning was liked, confidence improved, students enjoyed the process, and would recommend it to others. Using simulation
and patient case studies were preferred teaching strategies. Performing experiments, and using digital LabTutor™ technology
challenged many, but skills improved over the year.

Conclusions: The immersive learning approach was effective. However, despite the high level of authenticity made possible
by using high fidelity manikins, realism was hard to establish. An unexpected learning outcome occurred when intermittent
technology malfunction prompted students to use problem-solving skills.
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1. INTRODUCTION

The aim of this research project was to evaluate the impact
of an immersive teaching approach combining traditional
lectures, small group case-based tutorials, LabTutor™, self-
directed online learning and clinical simulation using high fi-
delity manikins, on second year undergraduate student learn-
ing in nurse education.

1.1 Background

Providing nursing students with opportunities to apply their
classroom theory to clinical practice is foundational to un-
dergraduate nursing education.!'! However, the quality of
learning opportunities on clinical placement is variable. Fac-
tors such as the student/preceptor relationship, busy work
environments and patient’s clinical presentations potentially
influence students’ learning opportunities.l'-?! Additionally,
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patient safety is foremost in the clinical setting and must be
maintained irrespective of whomever—a student or experi-
enced nurse—is the caregiver.!*! This responsibility and the
ethics of ‘practicing’ on real people have prompted educators
to investigate different ways to prepare today’s nurses.[*!

Internationally, nursing schools have responded to such chal-
lenges by establishing simulated learning environments to
teach students nursing skills, the responsibilities and the role
of the nurse, and patient assessment and management.>~’! In
New Zealand (NZ), the use of task trainers for clinical skill
development, role-plays to teach professional skills such as
communication and clinical simulation using low, medium
and high fidelity manikins are well-established teaching
methods."-8 In our School of Nursing, a Year 2 simula-
tion programme began in 2010. High fidelity manikins are
used in two nursing scenarios: a post-operative hypovolemic
patient, and a person suffering from chest pain of a cardiac
origin, as core components of the medical and surgical nurs-
ing courses.

In 2012, LabTutor™, a digital learning platform was added
to the Year 2 bioscience course. LabTutor™ offers online
learning based around a video bank of case studies using
actual patients and health care professionals. These are ac-
companied by real clinical data (e.g. diagnostic imaging
and laboratory test results); associated physiology and phar-
macology revision materials, and questions and prompts to
explore the nursing needs and interventions of the indicial
patient presented. Formal course feedback indicated students
were highly satisfied with their learning experiences using
LabTutor™ learning technologies. The success of this ini-
tiative led to the redesign of our second year curriculum to
provide a more contextualised learning experience. The aim
was to use to use digital technologies in a blended approach
to help students to link their bioscience knowledge and un-
derstanding of pathophysiology with clinical assessment and
nursing management practice developed in simulation.

1.2 Literature review

Traditional lectures are a didactic and widely used form of
teaching for large classes./”’ They are an efficient way of
delivering information and are frequently supported by vi-
sual technologies such as PowerPoint and voice recording
systems so that students can review and revise content post-
delivery. However, according to Craft et al.,'% lectures are
an inadequate strategy for teaching bioscience. Nursing stu-
dents find the subject matter “content heavy” (p.115), and
many feel uncomfortable or unable to approach the lecturer
in a large class setting because of perceived power imbal-
ances. Consequently, many students cope by rote learning
and memorizing content. This is of concern to the nursing
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profession as superficial learning impedes students’ ability
to integrate and apply bioscience knowledge to their clinical
practice. 10111

Online learning is a student-centered, cost-effective teach-
ing practice that provides students with increased flexibility
and 24-hour access to course material.l”! It alleviates prob-
lems that students may have attending classes on campus
due to work schedules and family and other responsibili-
ties."! Our School of Nursing uses the digital platform
‘Moodle’ to deliver course content online. Students also com-
plete self-directed learning activities to support knowledge
development. Online learning complements other teaching
methods such as small group tutorials and lectures.

In case-based learning (CBL) stories and real world examples
are used to stimulate cooperative learning through discus-
sion and problem solving.!'>13 CBL is student-centered,
encourages motivation, engagement and the integration of
knowledge and practice.['*'® Videoed case studies help
students to engage with the characters and circumstances
presented in the story while the teacher acts as a facilitator.
Students respond positively to CBL and small group tutorials
effectively support this mode of learning.!'%!7]

LabTutor™ features both online and hands-on learning ac-
tivities.!'8! Learning is based around clinical cases which
are presented in multimedia format with video, audio tracks,
medical imaging, laboratory results, and animations, graph-
ical and textual components. Video segments are with the
patients, families and key health care professionals. These
filmed patient stories help students link their pathophysiol-
ogy knowledge to real clinical cases. Hands-on activities fea-
ture laboratory sessions focused on measurement in humans.
Students can use the optional classroom toolkit (supplied
with LabTutor™) to perform experiments on themselves
(e.g., individuals can record their heart rate and rhythm via
three ECG leads) and then view the patients’ results and
compare them to their own usually health normal results.
Content in LabTutor™ is accessible and flexible. An inbuilt
authoring system allows the teacher to modify session, add
or remove material of redesign form the beginning if they
wish to so. LabTutor™ has been used successfully in our
School of Nursing!'®! and in allied health settings.[>") A re-
cent UK study of first year nursing students (N = 93) using
LabTutor™ in bioscience found that although a few felt anx-
ious about computer-based learning, the majority enjoyed
using the equipment to learn and confidence improved.!!

Clinical simulation is a form of active learning designed to
convince users that they are engaged in a real-time clinical
situation.!??! Simulation practice has rapidly developed after
the introduction of computer controlled whole body manikins
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known as high fidelity simulation (HFS).[?>23 (Fidelity is
the term used to describe the precision or reproduction of
real life). Nurse educators create or use pre written scenarios
involving the life-sized, computerised manikin as a ‘real pa-
tient’ in a hospital bed or relevant clinical environment such
as a clinic. During the simulation encounter students are
usually assigned a role such as a nurse, family member, or
observer and are given guidelines and expectations for these
roles.??! HFS creates a learning environment that improves
students’ knowledge, psychomotor skills, safety, confidence,
competence and satisfaction with learning.**! A number
of systematic and integrative reviews have examined clini-
cal simulation and nursing education.”>2®! Simulation has
many advantages. Learning can take place without risk to
patients. Students can be allowed to make mistakes and learn
from these. Practical skills are developed in a systematic,
supported way.>>26! Simulation appeals to technologically
savvy students who may prefer it to more passive, linear
modes of learning.!**?7 The manikin fidelity is an impor-
tant element in the scenarios but setting the right scene and
having a well-designed clinical case are equally important
to achieving student learning outcomes. Less favourable as-
pects of simulation relate to high anxiety levels and a dislike
of being observed especially among novice students. 28!

Immersive learning is a strategy where learners are located
in place that closely represents the ‘real world’ so that they
can fully experience the sounds, smells, sight and physical
aspects of that environment.?®! Shon*"! described this as
a practicum, a place where disbelief is suspended as the
learner becomes an actor as part of the scene. Immersive
and simulation-based technologies contextualise learning

by providing the student with opportunities to use medical
equipment and interact with the people in an encounter that
closely replicates an actual nursing situation.>!

1.3 The immersive learning process

Using the following steps, two immersive learning modules
were developed to assist students to link theoretical concepts
with clinical practice.

(1) Theory lecture and directed online learning (OLL):
theory content is delivered via a traditional lecture.
Students then complete self-directed study online that
involves meeting the person by way of a video case
study presentation and looking at the pathophysiology
of the person’s condition.

LabTutor session: students come to the LabTutor™
classroom in groups and conduct a physiological ex-
periment and compare their own data to that of the

2

person with the disease process (hands on learning).
(3) Group tutorial: students continue looking at the case
and discuss and link physiological data with the nurs-
ing management of the case they have observed in
LabTutor™.
Simulation: students work in groups of four to pro-
vide nursing assessment and care for the person in the

simulation laboratory (Integrates steps 1, 2 & 3).

“

(5) Debrief and reflection: students debrief (discuss using
a structured format) the simulation and complete a

directed learning worksheet about the case.

Figure 1 shows the steps of the learning design that was pre-

sented to students on the course home page on Moodle, a
digital learning platform.
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Figure 1. The immersive learning module
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1.4 Learning modules

Two case studies were developed, a patient who has a cardiac
arrest following a myocardial infarction (the MI case) and
a patient admitted to hospital with an acute exacerbation of
Chronic Obstructive Pulmonary Disease (COPD, the COPD
case). The students were able to use the relevant informa-
tion from the videos and clinical investigations to assess and
intervene during the simulated learning experience which
involved the previously seen case study patient they had ob-
served. The patient case integrates the learning experience
and was used to guide the debriefing session.

2. METHODS

2.1 Study setting and participants

This study was conducted in a School of Nursing in NZ in
collaboration with ADInstuments (ADI), an international
medical education company who supplied the two Gaumard
high fidelity manikins used in this project. Staff worked to-
gether to develop and implement the two immersive learning
modules used for this study. An academic (LD) not involved
in teaching the course led the research team. LabTutor™ ses
sions were conducted by a senior academic (KH), supported
by an ADI staff member, the School of Nursing technician
and others. The course instructor (RL) and other staff mem-
bers facilitated simulations and debriefing. The research
team met at regular intervals to review the key themes, and
identify matters requiring solutions.

Research participants were second year nursing students (N
= 111) split into four teaching groups (A, B, C, D). Students
were further divided into smaller subgroups, i.e., group A,
into Al & A2, etc. for tutorials and simulation. Each group
had the same immersive learning experience, but at different
times of the academic year.

2.2 Study methods

The mixed method study was conducted in two phases over
the academic year. An action research methodology!*!! was
used to identify and resolve problems, such as students not
being able to logon to the learning modules, as they arose.
Informed consent was gained from the participating students.
Qualitative data was gathered using focus groups and an ex-
ternal facilitator. Group sessions were approximately 50
minutes long, digitally recorded, then transcribed by an
administrator who signed a non-disclosure confidentiality
agreement. Participants also used a simple scoring sheet to
rate their satisfaction with the different teaching and learning
components at the end of the interview. Four questions were
used to structure each focus group session:

(1) Overall, how effective did you find the immersive style
of learning?

Published by Sciedu Press

(2) How effective did you find the learning relating to the
MI and COPD case study?

(3) How much did you like this as a style of learning?

(4) What was your general perception of this style of learn-
ing?

Quantitative data were gathered at the end of the study using
an online questionnaire that was designed by the research
team with input from ADI staff. The study was advertised
during lectures. The online survey was accessible through
a secured institutional course portal. It included 26 forced-
choice and 8 open-ended questions. Different response indi-
cators were used for the different items, but for all statements,
1 equalled the highest level of agreement or satisfaction, and
5 the lowest level. Limited demographic data (age, gender)
was also collected.

2.3 Ethical considerations

The institution’s Research Ethics Committee Ethical ap-
proved this study (OPREC 2014-577). Students signed con-
fidentiality and consent forms for participating in the simu-
lation scenario and each phase of the research study respec-
tively. Data were de-identified prior to analyses. Participants
were made aware that taking part in this study was voluntary
and they could withdraw at any time. They were also assured
that their responses would remain confidential and that par-
ticipating in this study was not part of course assessment and
would have no bearing on their course grades.

2.4 Data management and analysis

The project leader and interviewer reviewed the transcripts af-
ter each focus group session to identify commonly expressed
themes. Themes were then verified through a pen and paper
content analysis.3?! The online survey was pilot tested by the
research team before going live in the last week of November.
De-identified data were returned as a computer generated
summary report of simple descriptive statistics. Research
team members manually coded the open-ended responses to
identify common themes. Study data is only accessible by
the named investigators and all records will be kept for the
time period mandated by organisational protocol. Paper files
will be shredded and computer files deleted.

2.5 Sample

A total of 71 students (64%) participated in focus group inter-
views. These were held soon after each immersive learning
experience and occurred in six cycles; Cycle 1 (April; n =
13), Cycle 2 (May; n = 8), Cycle 3 (June; n = 10), Cycle
4 (September; n = 22), Cycle 5 (October, n = 12), Cycle 6
(November; n = 16).

Eighty-two students (73%) completed the online survey. The
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majority of these respondents were female (male = 95%);
nearly two thirds (61%) were in the 18-21 year age group;
23%, 9% and 2% respectively, were in the 22-25, 26-30, and
31-45 year age groups.

3. RESULTS

Focus group interview results are presented under the five
headings identified from the thematic analysis. Quantitative
data relating to the overall effectiveness and general percep-
tions of the immersive learning process is summarised in
Table 1 and Figure 1. Themes from the online survey’s open
ended questions are summarised in Table 2.

3.1 Focus group themes

Five themes were identified. They relate to the key elements
of the immersive learning design. Student comments are
direct quotations and reported in italics.

3.1.1 Teaching and learning

The dominant theme relating to student’s teaching and learn-
ing experiences was captured in the first cycle by the com-
ment — “go over it, get it, see it!” indicating that elements of
the immersive learning model worked together to reinforce
learning. For example, “actually breathing and pretending
we had COPD is really good. I could feel the difference”,
shows that this experience helped students to understand the
pathophysiology of COPD. The theory lecture “added a lot,
it actually made me understand the concepts more”. Online
learning activities where “you had to match the diagram
with the part of the heart belonged to that name, activities
like that”, were reported as preferable to “‘just reading and
questions”. Seeing the video vignettes of the person with the
condition also enhanced students’ learning because it helped
to connect the learning activities and the person, leading into
the simulation.

“We learned about the disease during the lecture,
and then we watched video on somebody who
had the disease, and listened to them talking
about their own experience with it and what that
meant for them and how it affected their life and
also their relatives.”

The following comment indicated that students valued the
immersive aspects of their learning experience.

“I thought it was very interesting. .. having the
activities immersed in the middle of each thing
was nice to be able to test yourself and then you
could go back and check it. It’s nice for us to
go back and ... I was actually taking it in and it
was real nice”.

124

However, these connections were not as explicit in the fourth
cycle, rather students perceived there to be repetition, typ-
ified by this statement “the bits that were linked repeated
themselves a lot”. Hopefully, this comment reflects the fact
that students were near the end of their second year course
work and were better informed!

Overall, comments such as “this will never escape my mind
again!” and “it was good getting to see the patient and see
how it all connected — which I like, to follow through all
of it”, indicated that the immersive process, especially see-
ing the videos and following an actual patient, worked as
an effective teaching strategy. This is summed up by the
following comment:

“For me it was how she was expressing her mind
telling me how she is feeling, telling us how long
she had been smoking before she stopped. How
she breathes when she is going for exercise and
gets out of bed. I keep remembering it in my
brain, I can’t forget it”.

3.1.2 Case study tutorial

Students valued working in small group tutorials where they
reviewed the case study, discussed and linked the physio-
logical data gained from the LabTutor™ experiment with
nursing management of the person with the medical condi-
tion. This sentiment is captured by this student’s comment
“I thought the tutorials were the best part of everything that
was the best step out of all the 5”. Participating in the tuto-
rials provided a safe learning environment that encouraged
students to ask questions relating to the case study.

“K brings her personal stories as well. . . the his-
tory of the patient, not just focus on how they are
presenting—like test results and stuff we don’t
usually get a chance to interpret. We can ask
lots of questions. It’s good for me because I like
to be able to ask questions in a small group—not
in a whole lecture room”.

Despite technological issues, which were attended to over
the year, learning experiences using the case studies were
beneficial. Students could link pathophysiology relating to
the person’s condition and the simulated nursing scenario
involving the person presented in the LabTutor™ video.

“I think it was pretty good how you can meet the
patient first so you’ve got that. ..identifying a
person and them you get the anatomy and other
stuff behind it and that reinforces it a bit more”.

Learning experiences for both cases varied although the MI
case was preferred as it was “really easy to do with lots
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of videos”. Many found the COPD case “confusing” and
“complex with things like lung capacity” and were uncertain
about how to perform the associated spirometry experiments.
Reading technical language relating to the experiments chal-
lenged those who “weren’t quite sure what the figures meant
and what we were supposed to do with them”. In the last
cycle, appreciation for using case studies was evident.

“I found the case study really good because you
could physically see someone with the disease
process and see the symptom physically which
really helped match it up... That was really
helpful. .. .the real patients who actually had the
diseases”.

3.1.3 LabTutor™ experiment

Using the online LabTutor™ technology presented chal-
lenges throughout the year. Many students had forgotten
passwords, others reported not knowing what to do or being
unfamiliar with navigating the learning platform. One partic-
ipant said, “at the start of our first LabTutor session, a lot of
people couldn’t get online, it wasn’t working or something”.
Navigating the LabTutor™ menu and using the resources
was also difficult for some who “found it challenging to get
my head round the layout of the LabTutor and I'd like to
have more drag down options to use”. On the positive side,
the LabTutor™ learning resources especially enjoyed were:
“Real live case studies with actual patients” and “interviews
and stuff with them”.

In the second cycle, students had just returned from a
semester break and some experienced difficulties accessing
the online learning resources. At the same time, building
and construction activities in the floor immediately below the
School disrupted the learning environment, affected the wire-
less technology and caused problems with the functionality
of the manikin.

“[There was] a bit of a mix up in our first week. . .
the programme hadn’t been opened up to us
yet... there was no real guidance, like it was
here’s your computer, log in, read whatever is
on the screen. .. for me that doesn’t work. .. A
Iot of us couldn’t sign in”.

For some, performing the experiments was challenging. “We
had the pulseometer on too, and doing relationships between
the ECG and what we got. But we didn’t really see how it
had much to do with the MI”. On the positive side, face-to-
face teaching and the presence of a tutor in the classroom
provided an opportunity for clarification of content.

“And K our tutor was with us helping. .. She
talked us through it. It was the same content but
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she just explained it more in-depth... She was
going through it on the screen”.

3.1.4 Simulation

Performing a simulated nursing scenario was not a new ex-
perience as all students had completed one in their first year.
Students worked in groups of three to four for each scenario.
In the Simulation Suite there were usually three roles (reg-
istered nurse, student nurse, relative sitting at the bedside)
and outside the suite, an observer viewing the simulation
through the one-way mirror. Performing these different roles,
particularly that of relative provided them with valuable in-
sights. However, many reported being “a bit lost at sea”;
that they did not know what to do, or were unprepared for
this simulation experience. A typical comment follows:

“We needed more information on the nursing
intervention. . . we knew about the disease, this
happens in the body, we weren’t given what
nurses are supposed to do with that-we weren’t
given the next step”.

Making the simulation look and feel like a real clinical nurs-
ing experience was critical to the immersive learning design.
Realism however, was not always easy to achieve. While
some were “blown away when manikin went into cardiac
arrest”, others found the simulation less realistic.

“Just because it was, like, you’re fine; you're
talking to a patient, everything is going well.
Then all of a sudden and they flat line, and
it just doesn’t—very rarely does it happen like
that. There’s lots of warning signs usually be-
fore somebody just crashes like that”.

A factor that did help the scenario appear more real was the
voice communication via microphone when staff responded
to student questions (or gave prompts) during the simulation.
Some students did not like being watched and found the ex-
perience “quite stressful” and others were reassured by the
fact that they were in a Simulation Suite.

“The safety of knowing if you screwed up in the
simulation nothing happens but you really know
what you’ve done wrong, so you know what to
do next time when you’re actually out there”.

3.1.5 Debrief

The post-simulation debrief is a critical part of the learning
experience as it provides feedback on performance and reas-
surance for students. The debrief was rated as “very helpful”,

“reassuring”, and the “best part”, assisting learning because:
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“You talk about the strengths and weaknesses of
everybody working together and what you did
really well, and what you could have improved
on, and you get to discuss it with who you were
working with, with input from the lecturer”.

Over cycles 3-6, the manikin’s performance was affected by
intermittent internet wireless ‘drop out’ beneath the Simu-
lation Suite. Students used the term “negative learning” to
describe what happened when the manikin did not operate
properly (e.g., the manikin’s eyes kept on blinking but he
had no pulse). The following comments tell the story of the
‘dead’ manikin continuing to breathe after an unsuccessful
resuscitation.

“It’s a manikin, so you don’t see it go uncon-
scious. It doesn’t have an expression on its
closed eyes... it was still breathing. .. it was
confusing. And if he hadn’t been breathing, we
would have known what was happening, it we
had seen that it and then we should have been
able to do it.”

Eventually ‘Hal’, the manikin failed to work properly: “the
machine turned off, but we thought it had died so we didn’t
know what to do”. But, with prompts and reassurance from
staff in the Simulation Suite, students found the simulation
experience useful, and (maybe because of the breakdown)
the sequence of events and roles played resembled a real
situation.

“The experience seemed the same as a real
one except there were a whole lot more peo-
ple around; there was doctors, registrars, crash
team, like everyone”.

For some, the scenario seemed real due to the pre-learning,
familiarity with the person’s conditions and the roles played
in the simulation activity.

“It’s a lot more realistic having the videos be-
forehand, compared to other simulation where
you just do the pre-reading and them we go in
and it’s just a dummy, and they are saying this
is what the dummy’s got and go and do your
simulation”.

Students identified two areas for improvement: “the nursing

intervention side of things: tweaking some of the software
stuff in terms of the whole log in business”.

126

3.1.6 Assessment of overall effectiveness

At the end of each focus group session, participants rated
their responses to four questions. Table 1 summarises the
ratings for Q1: How effective did you find each part (listed
as 1 to 5 in the table) of the immersive style of learning? The
scale used is 1 = low, and 5 = highly effective.

Table 1. Overall effectiveness of immersive style of learning
N=71)

Items COPD Ml

1. Theory lecture and on line learning 3.9 4.03
2. LabTutor session 3.71 4.09
3. Group tutorial 4.12 4.12
4. Manikin simulation and debrief 4.06 2.92
5. Post simulation written reflection 2.83 2.17
Averaged score 3.72 3.47

Table 1 shows that students preferred the COPD case study as
effective learning over MI. Overall, the group tutorial is the
most highly rated learning style for COPD and MI. Written
learning is lowest rated for both. Students were also asked
how much they liked, and their general perception of the
immersive style of learning. Responses are summarised in

Figure 2.
General perceptions
L]
o 9
c
£ 4 7%
E 3 >~ —— Confidence
% 2 Enjoy
a
1 Recommend
0 | |
1 2 3 4 5 6
Apr-Nov

Figure 2. General perceptions of the immersive learning
process

Figure 2 summarises student perceptions of the immersive
learning process; confidence improved, students enjoyed
the process, and would recommend it to others. Positive
responses grow over the year for confidence, enjoyment,
recommend to others.

3.2 Online survey results

Table 2 summarises themes identified from the open-ended
responses to the online survey conducted at the end of the
academic year.
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Table 2. Themes from the open-ended responses to the online survey

Questions

Responses

What was the most valuable part of the immersive learning
experience?
(N=82)

What was the least valuable part of the immersive learning
experience?
(N =51)

Simulation (24)

Debrief/reflection (20)

Case study and pre-case learning (15)
Videos/real life scenarios (13)
Tutorials (10)

Technology not working/too challenging or difficult (20)
Experiments (15)

Lack of staff support/help in labs (5)
Time consuming (4)

Manikins - not that real (4)

Play acting in an unreal scenario (3)

These responses show that the most valuable part of the im-
mersive learning experience for students was the simulation
and associated debrief/reflection, closely followed by the
case study; and the least valuable aspect, the various prob-
lems and challenges relating to using the technology and
performing the experiments.

4. DISCUSSION

Our findings clearly demonstrated that the immersive learn-
ing approach was effective for second year nursing students.
Qualitative data showed that the interrelated aspects of the
immersive process, i.e., the case material, video clips and
small group tutorial discussion helped students to understand
and link the pathophysiology to the clinical presentation and
patient’s experience of their medical condition. Quantitative
data affirmed that this form of learning was liked, confi-
dence improved, students enjoyed the process, and would
recommend it to others. Using simulation supported by vi-
sual teaching media such as patient case studies was the
preferred teaching strategy. Performing experiments, using
the LabTutor™ learning platform and associated technology
challenged many, but skills improved over the course of the
year.

4.1 Simulation using high fidelity manikins

The importance of simulation technology as an educational
and evaluative tool is well established.!*>! It is an effec-
tive tool that enhances cognitive development and provides
students with opportunities for authentic learning in a safe en-
vironment.!?8! Findings from the focus groups supported by
comments made in the open-ended survey indicate that simu-
lation is beneficial to development of decision-making and
practical nursing skills in both scenarios. This result concurs
with others who established that simulation enhances best
practice in clinical learning.!*3-33! Simulation also fosters
collaborative learning and increase student confidence in crit-
ical scenarios, while identifying gaps in student knowledge

Published by Sciedu Press

that may have gone unrecognised./!? 3¢

Using computer controlled high fidelity manikins to simu-
late patient responses provides students with opportunities
to practice skills knowing that the recipients of their care
patients are safe, thereby lessening anxiety.?”-3 The Gau-
mard high fidelity manikins were chosen because their soft-
ware programs can be programmed to replicate the signs and
symptoms of a medical event such as a cardiac arrest (as
a consequence of an MI). For example, in the MI scenario,
vital signs change to reflect the hemodynamic changes ex-
perienced with compromised heart function. It is possible
to show changes of cardiac ischemia on the patient monitor
and cyanosis is evident when the skin tone on the manikin’s
face turns blue. The nurse can also take vital signs (blood
pressure, pulse, respiratory rate) and perform other tests such
as an oxygen saturation reading taken on the manikin’s finger
by way of an electronic sensor.

The case study and simulation gave students a chance to
“have a practice run at what to do in a real life situation” as
they were required to assess, evaluate and responding to a
person experiencing the signs and symptoms of a myocardial
infarction and then perform Cardio Pulmonary Resuscita-
tion (CPR). The underlying teaching and learning pedagogy
of using a simulated scenario is to provide leeway for stu-
dents to make ‘safe mistakes’ is well established in the lit-
erature.[>33 Furthermore, in this study it was anticipated
that students’ learning experience would be enhanced by the
higher level of realism that is possible using these manikins,
supplemented by authentic clinical data and patient case
notes.

Realism however was not well established. In the first half
of the year, most participants referred to the manikin as “the
dummy” suggesting that the transference or the person’s iden-
tity (shown in the case study) was not occurring. However,
later in the year when the manikin broke down, this term was
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seldom used. So called ‘negative learning’ occurred when
the situation did not make sense to the students (or work out
as it should have done). Paradoxically, the situation of the
unconscious (or dead) but still blinking manikin provided
the best teaching material for staff leading the debriefing
discussions, as the manikin malfunction provided the per-
fect opportunity to reflect upon this experience and to use
problem solving and critical thinking skills to investigate this
unexpected situation. Negative learning also occurred when
there was a lack of integration within learning components.
Where the sequence of immersive learning tasks, such as
the link from online to practical implementation was unclear
to students, they reported impeded progress and lowered
confidence in understanding.

Overall, students reported improved levels of confidence in
learning by simulation and particularly valued the debriefing
process; this provided reassurance and a boost to confidence.
The key to simulation is debriefing involving abstract con-
ceptualisation and reflective observation. Reflection and de-
briefing provide academics and students with the opportunity
to examine action and decisions and allows the educator to
correct errors, clarify mistakes, receive student feedback and
exercise effective safe nursing care.!”! Neil and Wooton!*”!
state that “debriefing is a strategy nursing educators need to
master, as efficacious debriefing frameworks can enhance stu-
dent learning”. Students appreciated the benefits of receiving
feedback on their performance and they learned from their
own mistakes and those of others, feedback from academic
staff helped them to understand the nursing process and the
responsibilities commensurate with a second year student
nurse’s role. This concurs with the findings of Shinnick et
al.*01 who asserted that feedback is essential as a process of
reflection that is required to contribute to the transformation
of knowledge into practice skill.

4.2 Case studies

Case based learning (CBL) has a long history is nursing
education and the research suggests that it is an effective
method of learning for nursing programmes and subject spe-
cific programmes such as pharmacology.[*!! The case studies
presented in LabTutor™ programme were specially designed
and produced for the School of Nursing. They were produced
to provide an interactive learning technology that was rele-
vant to the millennial learner. The two people presented in
the video case studies were filmed in their own homes and
in the hospital setting. Using visual media brought the cases
to life; students got to know the person and could see health
practitioners performing procedures, for example, a regis-
tered nurse taking an Electrocardiograph. Using video case
studies is a widely supported strategy in nurse education.4?!
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This more accessible format (compared to a paper-based
case study) enhanced students’ interest and enabled a better
understanding of the person’s medical condition. Research
supports the use of cases that involve the student in realistic
assessment and problem-solving.[**%4' As found in our study,
cases encourage integration of knowledge and practice and
development of learning skills. Students could articulate the-
ory practice links, as has been demonstrated by others.[*43]
Learning experiences for both cases were positive, although
students preferred the MI case, the COPD case was rated as
the most effective.

4.3 LabTutor™/Experiments

Apart from Swift et al.’s recent study,?!! there is limited re-
search into the efficacy of LabTutor™, particularly research
focusing on undergraduate nursing education. These results
show that LabTutor™ is an effective teaching and learning
platform, notwithstanding student difficulties in logging on
and initial problems with using the drop down menu. The
benefit of this technology is that it allows students to use
online tools to learn at their own pace, and to revise where
necessary. This caters for the needs of the millennial learner
and once operational glitches were remedied, it is a reusable
and sustainable educational tool.

One of the advantages of using LabTutor™ is that users
can perform simple experiments on themselves. For exam-
ple, users can learn about respiration using a spirometer to
measure their own breathing rate, flow and volume. These
hands-on learning activities were designed to help students
to understand the pathophysiology underpinning the medi-
cal conditions presented in the case studies and to provide
insights into how a person with COPD lives with the symp-
toms of such a debilitating condition, i.e., a restricted lung
capacity, increased respiratory rate and lower inspiratory
volume. However, much to the disappointment of staff who
considered the experiments integral to the immersive learning
design, performing the spirometry experiments for the COPD
case along with reading and interpreting ECGs proved chal-
lenging for many students. This situation could have been
remedied by providing more staff to assist in the LabTutor™
class. Finally, as the study progressed it became obvious that
staff also required further development of their technology
skills to guide student learning effectively.

5. CONCLUSION

Nurse educators know that students find bioscience courses
challenging but such knowledge is essential to monitor and
assess their patient’s clinical condition, and interpret that
information to determine the most appropriate course of ac-
tion. Active learning and small group sessions are typically
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used to counter these difficulties. Our teaching approach inte-
grated traditional instructional methods with digital learning
technologies and clinical simulation. Two learning modules
were designed to help students to integrate their knowledge
of pathophysiology (taught in a bioscience course) with clin-
ical assessment and nursing management (taught across the
curriculum) and practiced in simulation.

Our findings clearly demonstrate that the immersive teaching
and learning approach was effective for second year nursing
students. Using simulation and patient case studies were
preferred teaching strategies. Seeing the videos embedded in
LabTutor™ helped students to link pathophysiology relating
to the person’s condition and the simulated nursing scenario.
Simulation using high fidelity manikins can support student
nurses to provide excellent nursing care. A carefully de-
signed simulation resembles a sophisticated role-play, links
theory and practice, and allows students to experience the
outcomes of their decisions. Yet, the question of realism
remains.

High fidelity manikins were chosen to make the replicated
simulation look and feel real. Nonetheless, technological
glitches occurred and realism was difficult to establish. Ini-
tially, students referred to the fully functional manikin as
the “dummy”. However, as often happens in the real world
of clinical practice, staff and students were provided with
the most valuable immersive learning experiences when
the manikin failed to work properly. These events greatly
enhanced realism, and prompted students to use problem-
solving skills.
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