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1. Introduction

It 1s hard to mmagine society without the use of digital media. Thus, a change 1s also evident in
the field of education and training. Due to the COVID-19 pandemic, the sudden conversion
affected all areas of life and especially in teaching and learning the trend towards digital
technologies was intensified. Thus, online teaching as well as blended learning formats were used
extensively [1]. Compared to traditional face-to-face teaching, online teaching requires a different
kind of didactic concepts and measures to be effective and efficient. Learners are i a virtual
environment, which might be challenging without appropriately prepared structure and support.

Simulation represents an exceptionally versatile and flexible technique. By means of
technical aids, scenarios and environments are recreated in various degrees of reality. This proves
to be particularly helpful in preparing for real situations. It 1s not possible to replace all learning
components by a simulation. However, the users can learn and train different skills required for
practice. This approach contributes especially to the understanding of the task and the structuring
of activities [2]. The decisive factor here 1s that learners are provided with sufficient flexibility to
contemplate and test their 1deas [3].

In healthcare, continuing education and traiming is essential to keep this professional group
up to date with the latest research and to provide patients with the best possible care [4]. Besides
the basics, e.g. In anatomy, 1t 1s important to know and understand the materials and equipment
to be used in different situations. Also, the standardized procedures in emergency situations have
to be practiced m order to ensure a safe environment of the patients. Up to now, knowledge
creation and training of medical workflows consists mainly of learning and repeating from books,
scripts and similar materials, and performing role plays. One of the more interactive training
scenarios includes simulation of use cases at the hospital by using mannequins. These are bound
to certain time slots and rooms and are - depending on the range of function - very expensive.
Therefore, not every hospital or institution 1s able to offer this training opportunity to their staff
or students. It seems essential to be able to practice these procedures in a virtual environment
beforehand. In this environment, medical students and professionals can practice situations in a

risk-free and time-independent environment.
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2. Collection of Learning Concepts

Accelerated learning
o Digitally prepared information from expert knowledge and research results is
made available to enable immediate access.
o Limitation: Learners have no direct contact with the experts.
Competency-based learning
o It has to be ensured that the necessary depth and/or the technical level of the
already learned is mastered. Thus, a transition to the next topic is only made
possible once the previous area has been understood. This review is assessed in
the context of the practical approach.
o Limitation: Practical approach requires the presence of a professional for
review.
Discussion-based learning
o In small groups, learners should discuss problems and issues. It is designed to
help promote critical thinking and independent learning. Emphasis is on
identifying biases, weighing evidence, and testing conclusions.
o Limitation: For untrained groups, a facilitator is recommended.
Flipped classroom (Blended-learning)
o Knowledge is acquired completely independently. The acquired knowledge is
applied and deepened in presence phases.
o Limitation: Presence phases require availability of an expert.
Gamification
o Modern game elements are used to promote commitment, enthusiasm and
motivation for the topic to be learned.
o Limitation: Depending on the task or the content to be taught, the effort to
develop the learning methods increases.
Mobile learning
o Virtual and mobile accessibility enables access to digital media at any time.
o Limitation: Visibility of some learning materials might be limited on a cell
phone or any other mobile device.
Online education
o This method is less bound to the dependency of traditional face-to-face
teaching. Based on different teaching media, the knowledge of the learners and
the knowledge of the lecturers is connected.
o Limitation: Personal contact is limited.
Video-based learning
o Combination of instructional videos or lectures that include images, audio, and
even kinetic elements.
o Limitation: Personal contact is missing.
VR/AR integration
o The advantage is a realistic and customized scenario. An integration of different
teaching methods in a single application is possible.
o Limitation: VR/AR based teaching methods require high effort to create suitable
teaching materials; Hardware has to be accessible.
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3. Collection of Learning Methods & Tools

e Hypertext
o A text displayed including references to other textes (hyperlinks)
e Interactive videos
o A video with additional multimedia-based interaction opportunities (e.g. pop-
up graphics, tasks, quizzes)
e Online discussion
o Forum based exchange opportunity, which may be linked with other learning
methods
e Simulations
o Hardware focused simulation of processes using dummies, for example
mannequins or phantoms
o Virtual simulations (see Virtual realities)
e Videos
o Videos published on different platforms for presenting content and/or
discussing use cases
e Learning platform
o Web based application collecting and hosting the e-learning course material
e Virtual realities
o Virtual environments mimicking defined environments and scenarios
e HS5P (open source plug-in for interactive web-content)
Branching scenarios
Memory Game
Flash Cards
Interactive books
Virtual 3D-Tour
e Self-checks
o Defined as non-graded self-evaluation method
e [Images
o Graphical representation of content
e Image Hotspots
o Open source plug-in for interactive pop-up web-content (e.g. images, videos)
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4. Possible Application Formats

Tools such as videos, images or interactive books can be used to acquire and consolidate
theoretical knowledge. It allows the users to divide large amounts of knowledge into smaller
areas and exercises. Thereby an overload can be avoided. Self-checks are a useful way to check
what has been learned by the users themselves. Within the format of an interactive book, self-
checks can e.g. be provided after each chapter (see Figure 1).

Introduction, quiz and practice: Respiration

Respiration

The aim of respiratory regulation is to coordinate the processes involved in breathing in such a way that the breathing work is as economical as possible for the body. In addition,
breathing must be adapted to changing conditions (e.g. changed compoesition of the air, increased oxygen demand).

Breathing is regulated by the respiratory centre in the medulla oblongata, which controls the rhythm and frequency of breathing. The respiratory cenfre is regulated by various breathing
stimuli. A distinction is made here:

& chemical respiratory sfimuli: changes in pCO2 in the bleod

=« non-chemical respiratory stimulic herring-brever reflex, changes in body temperature, blood pressure, hormenal factors

Drag the words into the right fields!

The following ferms describe different breathing activities: Orihopnea
Hyperpnoea
Mormal resting breathing Asphyxia
Sheriness of breath (e g. in hear failure, lung diseases) e
Severe shoriness of breath (the patient sils upright for effective use of the respiratory muscles)
Accelerafed breathing rate aanes
Slower breathing rate LR G
Increased breathing volume Eupnoea
Reduced breathing volume Dyspnoea
Respiratory arest Hypopnea
Respiratory arrest or reduced breathing with hypoxia. hypercapnia and respiratory acidesis caused by ceniral damage Hypoventilation
Increased alveolar ventilation, by definition always accompanied by hypocapnia (lowered pCO2) Hyperventilation

Reduced alveclar ventilation, by definition always together with hypercapnia (increased pC02)

Shoriness of breath {e.g. in heart failure, lung diseases)

Figure 1. Interactive book. Beside text, video and images, a self-check can be provided after each chapter.

To get a closer approach to practice, simulations such as a branching scenario can help. Here
the users are confronted with decision tasks. Depending on which choice is made, the course
of the situation can change (see Figure 2). Within the branching scenario it is possible integrate
interactive videos, pictures or text. Feedback on the users’ choices can also be included during
the scenario. To learn and understand devices and materials, additional Image Hotspots can
help.
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Q

The child is unresponsive. What would you do now?

Permeabilize airway, check for breathing and pulse (listens, look, feel)

Prepare material for intubation

Ask for a head CT

Figure 2: Branching scenario. Depending on the users’ choice the course of the situation may change.

Furthermore, virtual tours through rooms and cupboards assist in getting familiar with
the room itself and the equipment. For a more interactive experience, virtual reality could be
applied. The learners can move freely in the virtual room and are able to view and touch the
objects and devices virtually. Additional information can also be projected within the virtual
environment (see Figure 3).

The Macintosh blade is the most
commaonly used blade for direct
laryngoscopy in adults. I's a curved
blade which allows visualization of
the vocal cords by placing its tip on
the vallecula and lifting the upper
airway structures
It has various sizes - from 0 to §
Sizes 0, 1 and 2 are usually used in
the paediatric population
(respectively preemis, infant and
~hiid) although the Miller blades may
+ used on babies and smaller
iidren

3 is the most commonly used 1o

te adult patients o*

and size 4 for larg
can estimate the size yo
placing the blade next to
face and measusing bety
larynx position

Figure 3: Virtual environment. Learners are able to view and touch material virtual. Additional information is displayed..
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