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1. Overview
This document details the co-created Virtual Reality Reusable E-Resources (VRReR)
for healthcare curricula.
A co-creation approach was followed to create the virtual reality reusable e- resources eresources. Experts on clinical skills, learners, academics, health care professionals
collaborated in participatory workshops to envision and co-create 9 Specification/scenarios for
thee-resources. Then the resources were created using current development IT frameworks
for designing low-cost VR.
Both the creation process and the outcome were considered innovative. VR resources
development currently is very expensive and done by specialised labs and companies without
taking into consideration the learners. Furthermore, learners do not have easily access (e.g.,
by their mobile phone and cardboard) to immersive learning experience. CoViRR e-resources
are open and widely accessible under a Creative Common licence, thus allows better
enhancement of clinical skills using immersive e-resources in comparison with other digital
resources.
As the CoViRR e-resources are open and freely available without the need of expensive
equipment to use it, the transferability is high into different contexts. The name of the virtual
reality reusable e-resources itself signpost the reusability of such resources in different
contexts and curricula, both in the HEI sector, but also on healthcare workforce training. In
combination with the I04 (Feasibility and acceptance of virtual reality reusable e-resources in
healthcare curricula) and I05 (Recommendations for use of virtual reality reusable e-resources
in terms of pedagogical aspects, while implementing them in healthcare curricula) the
transferability into other healthcare curricula of CoViRR resources has been further fostered.
While a lot of participatory methodologies for Open Education Resources (OER) exist, they
cannot be fully applied for the co-creation of a virtual reality reusable e-resource, since there
is self-evident ignorance of stakeholders (Students, tutors, healthcare professionals, etc.)
about such resources. Thus, CoViRR used user-centre design for such resources[1] and was
based on its co-creation methodology on an appreciative participatory philosophy and
'ASPIRE' ("Aims, Storyboarding, Population, Implementation, Release, and Evaluation")
framework [2]–[4]. This work was built on these established principles, combined with the new
nursing competency statements identified within Article 31 of EU/55/2013 to develop learning
materials in the form of reusable learning objects.
Within this activity the aim of the resource was defined, and all the community of practice
(stakeholders; see[5]) were brought together in a workshop to scope the project and to define
a specific learning goal for the VR reusable e-resource. Next, the stakeholders storyboarded
the resource using a predefined template, that can be part of the same or another workshop
depending on time. Next, experts in the field which participated in the workshop wrote the
specifications based on the storyboard. This activity was led by UoN, while each of the
partners co-created 3 Specifications/ scenarios.
All the assets (images, videos, podcasts, etc.) of the virtual reality reusable e-resources were
created based on the peer-reviewed detailed specifications before all come together to the
implementation of the final virtual reality reusable e-resources in activity 2.4. All partners
create assets for their 3 specifications/scenarios, while RISE provided guidance sharing statePage 3 of 17
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of-the-art knowledge as being the expert on the field. All the assets came together into one
piece of virtual reality reusable e-resources. All partners implemented from 3 such eresources. Again, RISE provided guidance to the partners where needed. A peer-review
process focused mainly on the technical aspects of the virtual reality reusable e-resources
which took place by learning technologist. Feedback received was implemented into the eresource. RISE led this activity with partners contributions.

2. University of Nottingham
2.1. VRReR 1: Effective Communication with Adolescents to an Interactive 360°
Immersive Environment
The efficacy of home visiting of adolescent who are at risk of self-harm has a great
dependency on the communication between the patient and the healthcare professional.
Face-to-face encounters with health care professional and patients have heightened
importance to counteract negative COVID-19 related social isolation effect. One alternative to
simulated learning is to use video sequences to recreate a variety of communication-based
scenarios that may be encountered. The aim was to repurpose a web-based Reusable
Learning Object (VRReR) into an interactive 360° environment. This provides an immersive
and interactive sense of interactivity with an adolescent. The usability of the immersive
resource evaluated with 24 medical students from several institutions around the European
Union. The ASPIRE framework was adapted for conversion of the initial material as the steps
are flexible enough to adapt to the unique characteristics of 360° video and interactive
elements.
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Design Activities
The original VRReR is available on the University of Nottingham’s HELM Open resources sitehttps://www.nottingham.ac.uk/helmopen/VRReRs/mentalhealth/octoe/communication/sectio
n-one.html
The new VRReR specification of this material was created in OpenLabyrinth- it allows creation
of examples that relate to any situation and is a web-based interactive case or problem that
can be solved or explored by users with their feedback provided. The ASPIRE framework
stands for Aims, Storyboarding, Population, Implementation, Release and Evaluation. The
Storyboarding aspect of the ASPIRE process was adjusted to accommodate for a 360° video
environment.
This was achieved using an online storyboard which made use of graph and process-based
features, rather than the traditional linear VRReR template. An internal review of the content
from the original VRReR was performed by a Subject- Matter Expert (SME), a Learning
technologist and a facilitator, forming a storyboarding workshop.

Dissemination
Published in January 2022, a detailed conference paper describes the e-Resource in addition
to presenting and discussing the impact evaluation data from student participants. The paper
was titled ‘Repurposing a Reusable Learning Object on Effective Communication with
Adolescents to an Interactive 360° Immersive Environment by Adapting the ASPIRE
Framework’.
It is available as a 9-page paper in the Book ‘Mobility for Smart Cities and Regional
Development- Challenges for Higher Education’, and was for the Conference ICL 2021
The paper can be cited as- Pears M., Henderson J., Konstantinidis S. (2022) Repurposing
a Reusable Learning Object on Effective Communication with Adolescents to an
Interactive 360° Immersive Environment by Adapting the ASPIRE Framework. In: Auer
M.E., Hortsch H., Michler O., Köhler T. (eds) Mobility for Smart Cities and Regional
Development - Challenges for Higher Education. ICL 2021. Lecture Notes in Networks and
Systems, vol 390. Springer, Cham. https://doi.org/10.1007/978-3-030-93907-6_115.
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Link
European social workers and students have access to an upgraded learning resource that
facilitates emotional awareness and helps to communicate mannerisms that produce positive
outputs from patients. The link to download the Resource for Android can be found in the
Google
Play
Store
here:
https://play.google.com/store/apps/details?id=com.uonhelm.CoViRREffectiveHealthcareCom
m

2.2. VRReR 2: Clinical Procedures
Clinical procedures such as measuring blood pressure, handwashing, IM injections and
putting on sterile gloves using a non-touch technique can be difficult for healthcare students
to grasp. In this resource, users will explore the demonstration of how to correctly undertake
a variety of clinical procedures within the context of a 360°/VR environment.
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Link
These essential procedures take time to understand and require up to date information that
can be accessed many times. The impact comes from reduced need for educators to show
these procedures from the very start as the VRReR details most of the information required,
along with the required action steps.
The link to download the Resource for Android can be found here:
https://play.google.com/store/apps/details?id=com.uonhelm.CoViRRClinicalProcedures
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2.3. VRReR 3: Pressure Ulcers Experience
A common issue that healthcare students often face is in successfully identifying and
diagnosing a pressure ulcer and its category (stage) of development. In this resource, users
explore a variety of scenes in a 360° video/VR experience to help observe the common places
that pressure ulcers occur whilst also learning to identify the categories they belong to, based
on
their
appearance
and
on
their
medical
status.

Activities and Links
HELM VRReR specification: https://www.nottingham.ac.uk/~ntzalf/VRReRspecs/index.php/spec/view. The HELM specification tool was used to co-create the
resource’s layout and functionality. The link to download the Resource for Android can be
found here:
https://play.google.com/store/apps/details?id=com.uonhelm.CoViRRCategoriesOfPressureU
lcers
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3. CYENS Centre of Excellence
3.1. VRReR 4: Clinical Skills e-resource and other Tools
CoViRR ERASMUS+ strategic partnership has co-created this virtual reality reusable eresources promoting innovative practices in the digital era, by supporting current curricula and
fostering open education. CoViRR intervened where current digital health training lacked in
solving some additional issues:
1) Clinical Skills e-resources are not always reflective of the existing immersive needs of the
leaners, nor the needs of teachers and health professionals. CoViRR approach provides a
concrete and easy to transfer solution to any healthcare undergraduate, postgraduate or CPD
curriculum, minimizing the cost of training and maximising the experience and practicing with
required tools.
2) The stakeholders (learners, health professionals, teachers) who are the end-users of eresources are not involved in the development of them. CoViRR approach provides the
methodology where the co-creation process can be piloted and where all pieces of the health
education value chain can learn and co-develop new Virtual Reality reusable e-resources
embedded into the curriculum.

Practical Training of surgical instruments demonstration content
The surgical instrument table is also sterile paved by a surgical field, sterile green. On the
table are lying all the sterile instruments which can be used for several operations, especially
minor ones. Surgical instruments for suturing wounds or removing skin lesions are the scalpel,
the anatomical and the surgical forceps and the needle holder. The scalpel is used for initial
incision and cutting tissue. It consists of a blade and a handle and usually asked by its blade
number (10, 11 etc blades).
Students must know that the difference between the two forceps is focused on the presence
or absence of “tooths” at the tip. We use the surgical (or toothed forceps) forceps for handling
dense tissue such as in skin closures. On the other hand, the anatomical or non-toothed or
atraumatic forceps are used for fine handling of tissue and traction during dissection. The way
we hold the forceps is like holding a pencil, between the thumb and the index finger. Another
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type of forceps is called mosquito forceps and can be straight or curved. The way of holding
these forceps and the scissors and the needle holders is the same. We are holding these
instruments using the thumb and the ring finger for easier unlock. The scissors can be used
to cut the suture during suturing a wound in two ways as you see. The needle holder is used
(as is its name) to holding the suture in a stable way. Another essential instrument-drug is
local anaesthetic agent in a syringe in the right volume. The green needle is large enough
(20G) for aspire the anaesthetic from its vial. Remove the green needle and use a smaller one
(22 or 24G) for injection and anaesthetic. Sterilised surgical gloves is also essential for minor
surgical operations and surgical field with hole, antibiotic and simple sterilised gauzes and
self-adhesive tape to bandage the trauma.
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3.2. VRReR 5: Excision of skin lesion
The contents consist of Hand sterilization, Applying Gloves, Local anesthetic, Excision of skin
lesion, Wound suturing, and Removing gloves:
Hand sterilization
For the sterilization of the hands, we use an aloe vera antiseptic solution which is placed on
the inner surface of one palm, we rub the two palms together and between the fingers and
then the outer surface of one with the inner of the other and respectively the interdigital folds,
the same and with the other hand. Then we sterilize the fingers together, the thumb separately
because it has been found from studies that have been done that the point of the thumb is the
one you sterilize the least and then the fingertips. In this way our hands are sterile.
Applying gloves
I have to remove any jewelry and wash my hands or use an alcohol-based sanitizer. There
are certain “steps” which are followed for the use of sterile surgical gloves in order to keep
surgical gloves sterile throughout the procedure. I open the sterile glove package and I make
sure that I open from top then the bottom and then on the side. I remember that I have only
small area that I am allowed to touch in the package in order to keep the gloves sterilized. I
will also be sure that I have select the right glove size. I will see both gloves as long as I have
opened the inner wrap and with my non-dominant hand, I will grab the glove for my dominant
hand. I will touch only the inner surface of the glove cuff and let the glove hang with the fingers
pointing downward. Following I will slide my dominant hand into the glove with my palm facing
up and fingers open. Any needed adjustments will be made once the other glove in on too.
For applying the second glove I will put the fingers of the gloved hand into the folded cuff of
the other glove and lift it up. I will keep my second hand flat with palm facing up, place the
glove over my fingers and pull the second glove over my hand. I will adjust both gloves taking
care of any potential contamination.
Excision of skin lesion
Cleansing the area of the skin lesion which will be excluded with iodine resistance break and
use of gloves, simple and not surgical and then local anesthetic, xylocaine usually, which is
inserted as a subcutaneous injection from the right and left of the skin lesion. After we suck
and see that you do not make the preparation intravascularly, we slowly withdraw the needle
and administer the preparation to the corner of the wound that will be created and then we go
to the other side so as not to bite the patient many times. In this way we have administered
the preparation from here and here of the wound that will be made to exclude the skin damage
with a single sting. If additional anesthesia is needed, we will bite from the area in which the
anesthetic has already been administered, that is, here we will move on. Aspirate and
administer the anesthetic again by pulling the needle outwards and respectively in the opposite
area. This point here is already under the influence of anesthetic so we can bite again with a
direction that will follow the incision that we will make, suck, and administer the anesthetic
again, slowly withdrawing the needle. Now theoretically the wound is covered with anesthetic
and the wound which will be relatively painless for the patient. To remove a skin lesion, the
way you make the incision is according to the folds of the skin in each part of the body where
there is respectively the skin lesion. To understand this, we can create a crease in the skin to
see the lines and respectively make the incision that is needed. The incisions that exclude
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most formations are spindle-shaped, if they are spindle-shaped and not circular, regardless of
whether the structure itself is circular, for reasons of better return of the skin to its previous
state when needed if we sew it and what plays a role in removal of the skin lesion are the
dimensions of this incision, i.e. what we say is that if the width of the incision is this, to include
the skin lesion in, its length must be 3 times the width, one two three, so this the intersection
will start from here and end here and is as we said spindle-shaped. We start with the nose of
the scalpel and continue the incision with the abdomen, with the spear of the scalpel and end
at the corner again with the nose. Then from the opposite side again with the nose the incision
starts, it continues with the belly of the scalpel, and we end again with the nose. In this way
the spindle incision is achieved. The direction of the scalpel when we cut is vertical and not
oblique so that the skin can come in better contact during its convergence and to remove the
skin lesion, we will use the scissors and the surgical forceps to capture the skin and, in this
way, taking care to leave enough healthy tissue around the skin lesion. Diathermy can also
be used at this point to prevent bleeding and continue until the whole is removed as shown
here. The skin lesion has been removed and we are now ready to suture the skin, the rest left
over from the removal of the formation.
Wound suturing
We use sutures to suture a wound. The sutures we can use are absorbable or non-absorbable.
Non-absorbable sutures are used for suturing skin. This is how you hold the suture to the
needle holder, i.e., one third of the suture is to the right of the needle holder and two thirds to
the left. Hold the skin with surgical forceps and insert the needle vertically into the skin at about
half a centimetre from the rim of the wound, in a similar way at the same depth and at the
same distance from the rim of the wound will come out from the opposite side so to ensure
symmetry when tying this wound.
To tie it, the knots we will make are as follows. The first knot is double in a clockwise direction,
the next knot is counterclockwise so that the first knot is secured and the next knots we will
make are simple in the direction of the first. The last knot before I cut the suture is inverted
with respect to the previous ones so that it secures the previous ones and we cut turning the
scissors sideways so that the stitches of the sutures are of such length, neither to bother the
patient nor to be too close to endanger the suture. solved. In the same way and at
approximately, depending on the extent of the wound, which can range from half to one
centimetre, we continue with the other stitches.
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Removing gloves
To remove the gloves, what I have to remember is that their outer surface is now
contaminated, so I will take off the right glove by grasping and holding the outside of the glove
near the wrist area. I will remove the glove gradually, peeling downwards, away from the wrist,
turning the glove inside-out. Next, I will peel the other glove using the right thumb just before
removing the right glove, grasping the inside surface of the left glove, I will take off the left
glove pulling it downwards and over the right inside-out removed glove which I hold in my left
palm. I will turn inside-out also the left glove. I will always have in mind that I have to be careful
and not touch anywhere the contaminated outer surface of the gloves. I have to dispose the
gloves safely and wash my hands.

3.3. VRReR 6: Wound suturing
The contents consist of Wound sterilization, Applying Gloves, Local anesthetic, Wound
suturing, and Removing gloves:
Wound sterilization
To sterilize a trauma, we use sterile gauze and antiseptic iodine solution and clean the area
circular, from the center to the periphery. A sterile surgical field with hole is placed over the
trauma to ensure a sterile environment. A surgical forceps, a needle holder, a scissors, the
suture, sterile gauzes, anesthetic solution and a scalpel – if needed – will be placed on the
field also.
Local anesthetic
Before suturing the wound, we will administer a local anesthetic to the patient to ensure
anesthesia that will make him more cooperative in the suturing process. The needle is inserted
into the corner of the wound. Insert the needle at an angle of about 45 degrees to suck the
contents to ensure that the preparation is not administered intravascularly and then administer
the formulation slowly while slowly withdrawing the needle so that we can return to the other
side of the wound to suck again. slowly pulling the needle back. In this way we ensure
anesthesia in this and in this area of the wound to cover the whole wound we will puncture at
the point that is already under the influence of the previous anesthetic again with an angle of
45 degrees insert the needle, suction, and slow administration of the anesthetic preparation
in the same way and on the opposite side of the surgical wound we withdraw the needle and
administer the preparation. Repeat the procedure as many times as necessary to cover the
entire surface of the wound with anesthetic.
Removing gloves
To remove the gloves, what I have to remember is that their outer surface is now
contaminated, so I will take off the right glove by grasping and holding the outside of the glove
near the wrist area. I will remove the glove gradually, peeling downwards, away from the wrist,
turning the glove inside-out. Next, I will peel the other glove using the right thumb just before
removing the right glove, grasping the inside surface of the left glove, I will take off the left
glove pulling it downwards and over the right inside-out removed glove which I hold in my left
palm. I will turn inside-out also the left glove. I will always have in mind that I have to be careful
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and not touch anywhere the contaminated outer surface of the gloves. I have to dispose the
gloves safely and wash my hands.

Link
This VRReR has specific details that a clinical professional would only be able to provide
therefore will save time for educators in addition to allowing critical skills to be learned, and
important maintained with up-to-date information.
The link to download the Resource for Android can be found here:
https://play.google.com/store/apps/details?id=com.MariosHadjiaros.CoViRR_360
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4. Aristotle University of Thessaloniki
4.1 VRReR 7: 12 lead ECG placement (VR, AR, Desktop)
A non-invasive procedure, the placement of the 12-basic leads records the electronic activity
of the heart as waveforms. It can monitor a range of heart conditions, from arrythmias to
coronary heart disease to electrolyte balance. The main purpose of 12-lead abduction is to
control the patients for possible cardiac ischemia. Helps medical experts easily to identify
patients who have STEM (ST elevation, myocardial infraction). In the 12-Lead ECG placement
application, students can navigate in 3D environment and place the electrodes on the virtual
patient. The application was built for three different environments. In Virtual reality, Augmented
reality as well as in a computer application. In this simulation the user can grab / select objects
from the bench and place them on the patient. Some of these tools are razors, gels, electrodes.
In the virtual environment there is a board that has instructions to follow the correct order in
the placement of objects. Also, the resource can decrease the time health professionals need
to train the undergraduate, postgraduate students and can be accessed at any time.
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4.2 VRReR 8: ECG examination
An electrocardiogram (ECG) records the electrical activity of all myocardial fibers. As the heart
muscle changes its electrical output with each heartbeat, electrodes attached to the body and
more specifically on the chest, arms, and legs, can be used to measure the body's voltage. It
is the most common method of routine screening to diagnose heart disease. Provides
information on heart rate and electrical activity of the heart chambers and atria. The user of
the application is transported to a virtual world where they find themselves in an examination
room. They can see the patient lying in the centre of the room. If they turn around, they can
find an ECG monitor. The machine displays single-channel ECG records of various heart
diseases like heart arrhythmias. The signals present variations in amplitude, frequency, and
morphology in comparison to the regular healthy ECG.
.

4.3 VRReR 9: X-Ray examination
Doctors can use radiology technology to detect or treat diseases in almost any part of the
body. One of the most well-known tests used is x-rays, which can be used to check for
fractures, signs of pneumonia, breast cancer and more.
For the implementation of the application, a variety of different X-Rays were chosen, each one
corresponding to a different epidemiology and/or morphology. The X-Rays used were part of
a database provided by a hospital. Upon the initiation of the application, the user finds
themselves in an empty room where a patient is lying on an examination table. Alongside the
patient, a chest X-Ray is displayed. The user must identify the problem based solely on the
provided X-Ray and choose among 4 options displayed in a banner next to the X-Ray.

Design Activities
The Virtual reality application is available on the COViRR project site through the link:
https://www.covirr.eu/covir_vr.zip
The desktop (windows) application is available on the COViRR project site through the link:
https://www.covirr.eu/covir_desktop.zip
The augmented reality application is available on the Google Play Store through the link:
https://play.google.com/store/apps/details?id=com.Auth.CoViRR&hl=el&gl=US

Link
Medical students at the Aristotle University of Thessaloniki have access to resources and helped us
to improve the content and the user experience of the applications.
https://www.covirr.eu/covir_vr.zip
https://www.covirr.eu/covir_desktop.zip
https://play.google.com/store/apps/details?id=com.Auth.CoViRR&hl=el&gl=US
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