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Abstract 
In this paper, we discuss the potential of virtual reality (VR) as a tool for workplace training and how 
companies and higher education institutions can collaboratively develop and produce training materials 
supported by VR technology. Our objective was to create models according to which such cooperation 
can be practised. We used examples from two industries—healthcare and hospitality—because these 
industries are suffering from labour shortages, the EU and especially Finland are facing the challenge 
of underemployment of immigrants, and these industries offer suitable entry-level positions for 
immigrants. Although companies would like to hire immigrants, they do not have adequate means to 
test their competencies, and immigrants would like to show their real competencies rather than just 
linguistic competence. Using the living lab method, we created a three-step workplace training content-
creation model for the hospitality industry and a four-step model for the healthcare industry in 
cooperation with companies, immigrant training centres, immigrant associations, and two higher 
education institutions 

Keywords: Virtual reality, training material, higher education, health care and hospitality companies, 
living lab. 

1 INTRODUCTION  
The competencies needed in workplaces are changing at an accelerating rate due to labour market 
transformations. In the future, there will be a demand for millions of new jobs and wholly new 
occupations. The number of jobs is set to grow by 51% on the horizon up to 2025, which will result in 
6.1 million new job opportunities globally. New jobs reflect the adoption of new technologies. Clearly, 
the future of work will not be about college degrees; it will be about job skills. [1]. College and university 
degrees were previously the passport to working life. Now, it is predicted that companies will train their 
workforces themselves with skill- and competence-based education [2]. 

Meanwhile, virtual reality (VR) is emerging as a technology for teaching, learning, and workplace 
training. This innovation has elicited research interest in domains as diverse as entertainment, medicine, 
aviation, engineering, nursing, music, and dance. VR has also been used to develop competence 
recognition models. Despite the abundance of studies on this technology, most research has focused 
on education and schools and universities as learning environments, and fewer explorations have 
concerned the process by which higher education institutions and companies collaboratively design, 
develop, and create VR-based training materials. It is important to research cooperation between 
companies and higher education faculty, because companies understand what competencies are 
needed, and higher education faculty members are able to design learning materials from a learner’s 
perspective. 

VR is a promising technology whose use has been studied to some extent in the education arena. VR 
provides new opportunities to create learning material to educators as well as to the industry. Previous 
research has identified the benefits of interaction, immersion, and the possibility of enabling deep 
concentration, especially with the help of a virtual classes (head-mounted display (HMD) or standalone 
headset). The interactivity and immersion of VR may vary at different levels, and VR offers a realistic 
and almost like real life experience. In Virtual world people can learn by doing, and learning can be 
either individual or collaborative. [3] [4]. It has been suggested [5] that VR can support learning because 
it allows students to actively participate to the learning situation. VR is an immersive experience in which 
a person is deeply concentrated on their assignments without external distractions and unaware of being 
in a virtual world. Immersion can thus aid learning by reducing external distractions, increasing problem-
solving capability, and improving learning engagement and motivation. It is said that VR learning 
enhances interpersonal communication. [6-9]. VR is fertile ground for tailoring to different kinds of 
learning styles [10]. 
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What is competence, and how does it differ from skill? Competence can be defined as the knowledge, 
skills, attitudes, and abilities required for success in the workplace. Competence is a measure of both 
proven skills and proven knowledge [11]. Competence recognition is generally approached as a learning 
taxonomy, which is typically based on documents presented by students or other methods for example 
transfer crediting and demonstrations i.e. RPL [12]. 

A learning taxonomy entails that learning occurs at different levels. A taxonomy is a hierarchical system; 
one must master lower levels before proceeding to higher levels. There are three domains or basic types 
of educational objectives: cognitive objectives, which involve mental processes such as memory recall and 
analysis; affective objectives, which involve interest, attitudes, and values; and psychomotor objectives, 
which involve motor skills [13]. The taxonomy of learning objectives is a framework for classifying 
statements of what it si expect or intend students to learn as a result of the instructions [14]. Motivation is 
the primary factor that determines whether a student will complete a course or assignment and is highly 
predictive of course engagement; in turn, engagement is a strong predictor of retention [15]. 

VR has been used to create competence recognition models aimed at helping immigrants exhibit their 
competencies and skills despite language barriers [16-17]. However, researchers have yet to discover 
the full potential of this technology. In particular, more detailed investigations should be directed towards 
cooperation between companies and end users in the development of VR-based training content. 

2 METHODOLOGY 
Our objective is to determine how companies and higher education institutions can collaboratively 
develop and produce training materials supported by VR technology and create models according to 
which such cooperation can be practiced.  

Our research questions are as follows: 

RQ 1: What are the key competencies needed in the hospitality and healthcare industries, and how can 
they be defined in collaboration with representatives from these industries?  

RQ 2: What kinds of VR-based training materials can facilitate the development of these key 
competencies?  

To create our content development model, we used a user-centric living lab and developed the model 
in an ecosystem comprising companies from the hospitality and healthcare industries, immigrant 
associations, two higher education institutions the Helsinki Skill Center and Turku Skill Center, and 
immigrants. The aim of a living lab is to facilitate innovation, create new services and products, produce 
prototypes, and test creations in cooperation with end users [19-21]. 

Living labs can be used in various situations, such as when users change their roles from passive 
consumers to active prosumers, to innovate and involve people in solutions to everyday problems with 
companies and other stakeholders. The following are different types of living labs:  

a) Research living labs that focus on the innovation process 
b) Corporate living labs that focus on innovations co-created with stakeholders  
c) Organisational living labs where organisation members innovate  
d) Intermediary living labs in which various stakeholders innovate in cooperation in a neutral area 
e) Time-limited living labs that close when the project ends [22]. 

Our living lab most closely resembles an intermediary living lab, as a number of different entities were 
involved in the development process.  

The purpose of a living lab is to solve everyday problems and boost the economy via practice-based 
innovation, rapid development, and testing by users [19]. In our case, the aim was to use our living lab 
to develop VR learning content for the participating companies.  

The healthcare industry was chosen because it is experiencing a persistent shortage of workers especially 
in Finland and is projected to grow significantly in the coming years. It belongs to a group of emerging 
occupations, i.e. those that have experienced the most growth over the previous five years. The health 
care economy is projected to grow by 17 per cent in the next five years [2]. Our healthcare industry partner 
company is among the largest in Finland; it is over 111 years old and employs more than 20,000 people 
[23]. Our hospitality industry partners consist of several restaurants in the Helsinki area. 
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To create the domain-specific content development model, we conducted several workshops with 
companies about learning objectives and the key competencies needed in their respective industries. 
We went through the curriculums of the degrees in the field and selected the most desirable 
competencies. A curriculum is a framework of student expectations and experiences that students meet 
in the educational process. [23]. It is a purposeful plan for many possible learning activities and desired 
goals [23].  

Several taxonomies describe levels of learning and knowledge. Bloom’s taxonomy is widely used and 
defines three domains of learning: cognitive, affective, and psychomotor skills. Marzano’s new taxonomy 
focuses more on cognitive abilities and has three main systems: the self, metacognitive, and cognitive 
systems [24-25]. Our content model is based on both Bloom’s and Marzano’s taxonomies.  

When creating content for virtual reality, it is also important to acknowledge its limitations. For example, 
Oculus’s instruction manual discourages the use of VR for more than 30 minutes at a time [26]. 

The training material was tested in collaboration with immigrant associations and immigrants at Helsinki 
Skill Centre and Turku Skill Centre.  

In addition, we interviewed 63 immigrants with different backgrounds about their needs and employment 
goals.  

3 RESULTS 
As a result, of our living lab work, we created a three-step content model for the hospitality industry and 
a four-step equivalent for the healthcare industry [17]. The levels for the hospitality industry model are 
knowledge, comprehension, and application.  Level 1 means that the learner is able to identify health 
code violations in the restaurant environment; level 2 the learner is able to answer simple questions 
related to hygiene in the restaurant environment and Level 3 the learner is able to handle food products 
according to hygienic standards in the restaurant environment. [16-17]. 

For the healthcare industry model, they are cognitive (GOG), psychomotor (PSM), affective (AFF), and 
pair and teamwork (PAW), as well as self-awareness skills. Several competencies correspond to 
multiple levels, thus providing the model with flexibility and extendibility. Level 1 learner is able to do 
simple tasks based on general knowledge and skills, Level 2: learner is able to do simple tasks based 
on basic field-specific knowledge and skills, Level 3: learner is able to do standard tasks based on 
advanced field-specific knowledge and skills, Level 4:learner is able to do non-standard tasks based on 
analysing situations and creating solutions to specific problems. In addition, Self-awareness skills, 
learners can understand and assess their own knowledge and skills and their limits, can explain and 
justify decisions, can ask for and provide feedback and can recognise and manage their own feelings. 
[16-17]. 

While developing our model, we used a competence recognition model that was originally developed as 
part of a master’s thesis as a template [27] for modelling multiple complex competencies and connecting 
them to VR implementations.  

After mapping the key competencies and creating the content models, partner companies selected job 
tasks for which to create VR training pilot content. After carefully describing the job tasks, we developed 
a script for the VR content. The script was introduced and evaluated point by point in a workshop for the 
company representatives. Subsequently, we created VR training content for each step using the Unity 
game engine and 360 videos before evaluating the content with the participating companies and 
immigrant groups.  

The VR content was created in both Finnish and English and included learning materials and tests. 
Safety training is a field in which VR is relevant [28], and the safety of the working environment is 
important in both the hospitality and healthcare industries. Therefore, we created training material called 
‘Spot the Problem’, the purposes of which was to find grievances in the working environment and 
observe, for example, patients’ mental states.  

Figure 1 is an example of how the original script for ‘Spot the Problem’ was created for the 360 video. 
The training material Spot the Problem in care industry in Figure 1 was created for Level 1 and it partially 
covers Level 2. For content testing, we used Oculus Quest virtual glasses (standalone headset), as they 
were easy to carry to different testing sites. We also created instructions on how to use the standalone 
headset and touch control. Users could choose to practice or take tests that evaluate their understanding 
of the content. 
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Figure 1. From transcript to 360 video. 

We tested to some extent, the virtual hygiene passport test, training material Level 2 for hospitality 
industry. Finnish hygiene author Ruokavirasto requires hygiene passport and passing the test is required 
of all persons who work with easily perishable food items, for example, in restaurants. Normally, the test 
is done on paper by responding to 40 claims right or wrong. [29]. We created the test using virtual 
technology and organised both virtual and official paper test and evaluated which test was easier to 
pass. Although testers got good results from the Virtual Test, only one in nine testers passed the test. 
The main reason why they did not pass the test was that they did not understand the substance of the 
question.  

Our initial objective was to understand how companies and higher education institutions can 
collaboratively develop and produce training materials supported by VR technology. Our objective was 
to create models according to which such cooperation can be practiced. Figure 2 illustrates our co-
operation model. Firstly, we studied the curriculum of the chosen occupations in the hospitality and 
health care industry. We created a list of the most needed competencies. After that, we had several 
workshops with the companies to define key competencies. As a result, of the workshops, the three-
level and four-level content models were created and evaluated in co-operation with the companies. For 
the training content creation, different scripts were developed that went through with the companies. 
The content was created at all levels of the content model. In addition, the content was tested with the 
immigrant groups. On top of everything else, some health care and hospitality teachers evaluated the 
training content stating that it can also be used in an educational institution setting in addition to on the 
workplace training. 

 
Figure 2. illustrates the training content co-creation model in the Living Lab. 
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4 CONCLUSIONS 
The Living Lab model was effective in helping us reach our objective. We managed to reach relevant 
stakeholders, and the companies and Immigrant Association as well as the Helsinki Skill Centre and 
Turku Skill Centre were active participants in the living lab ecosystem. Several workshops and testing 
rounds were needed before the training material could be created, tested, and evaluated. The 
taxonomies and three-level model for the hospitality industry and four-level model for the healthcare 
industry helped participants in the Living Lab ecosystem map the key competencies and desired learning 
materials. The immigrant groups provided excellent feedback on both the content and the challenges of 
using virtual glasses. 

Identifying key competencies (RQ1) was the most demanding and time-consuming task. It was difficult 
to find mutually convenient times at which to evaluate the content model and define key competencies 
with the companies. Restrictions imposed as a result of the COVID-19 pandemic also slowed down the 
process to some extent, as they made it difficult to find places to shoot videos and test groups, and the 
hospitality industry was almost entirely shut down.  

What comes to our RQ2 RQ 2: What kinds of VR-based training materials can facilitate the development 
of these key competencies? The content model with different levels helped to ideate the training content 
together with the companies. Content was produced for each level of the model using simple examples 
to quickly access educational materials to be tested on immigrants. Different kinds of material for each 
level motivated our testing groups – some of the testers considered the contents and various tests even 
a fun way to learn. In Immigrants viewpoint, good in content was multisensory, the same topic was 
presented in images, text and sounds. 

How did companies experience cooperation in the co-development of training materials? In the 
beginning, it was clear that the companies did not realise the potential of VR. After the first workshop, 
the representatives were somewhat sceptical about the viability of using VR for workplace training.  

Their attitudes changed dramatically after testing the first training materials. They were impressed with 
the intensity and immersion they provided, and they expressed hope for the inclusion of more test 
materials and test questions. They also provided some suggestions for future development. From the 
perspective of these companies, VR technology can be used for the orientation of new workers and the 
recapitulation of learned competencies.  

Our next step is to develop the content development model to include, alongside VR technology, the 
possibilities of augmented reality in human resources training and in new workers’ orientation. Although 
we tested to some extent, the differences between the VR test and the test on paper, further testing needs 
to be done to evaluate what kind of testing is suitable for testing immigrant with poor language skills.  
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