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Abstract—Information science has played an important role in 
computer science education in the last decades. The design of 
storing, retrieving and interacting with information is an 
obligatory part in development of numerous online services in our 
era. Therefore, many parts of information science are elementary 
components in the majors’ curricula in computer science 
education. In this paper, we focus on a course on Information 
Architecture where students were introduced to the basics of 
information science. During the course, MaxWhere – an online 
virtual reality collaborative service – was used as a framework. In 
our research, our main goal was to develop the students’ cognitive 
processes. The students’ main task was to design and develop e-
health services in virtual reality (VR) environment for impressing 
and persuading their future target audience to live a more 
environmentally conscious life or to live healthier. In this paper, 
we present some results of this experimental research: Students 
were motivated to create and design an inclusive project together 
that needed more work and knowledge from them than it had been 
planned. They were motivated to collaborate with their 
groupmates and a self-driven collaborative workflow was 
developed. They had to learn about the MaxWhere 3D VR system, 
and at the same time, they had to start to do research on their own 
projects. After a while, they found gaps in their designs that they 
wanted to fill in. As a consequence, the students had to deal with 
some theory and practice of marketing, e.g., they had to deal and 
work with buyer personas, with some other marketing aspects, 
and – of course – with some important parts of information 
science. They had to imagine their future customers and to develop 
VR environments for them that could have an impact on the users’ 
behavior and lives. The design and development process resulted 
in and showed development in the students’ cognitive processes.  

Keywords—developing cognitive processes; MaxWhere; virtual 
reality; VR; exploratory learning; teaching information science; 
e-health, higher education, cognitive infocommunication 

I.  INTRODUCTION  
Infocommunication in modern information societies has 

become one of the most important aims and tools for both sides: 
for those who have data and provide information as well as for 
those who need and try to find information as part of their work 
or of their daily activities. This change has an impact on many 

areas from the economy [1] through education [2] to the daily 
activities of the members of modern societies [3] even if the 
meaning of this expression keeps changing and has to be 
redefined, time and again based on the development of 
communication [4].  

The traditional methods of infocommunication has needed to 
be extended in our modern era: cognitive sciences had to be 
integrated [5] [6] to raise the communication and distribution of 
information to a higher level. 

In this paper, we focus on those cognitive infocommunica-
tion methods that can be used in 3D virtual reality environments 
for improving the cognitive processes during designing a digital 
environment for education and for non-traditional information 
transfer methods. 

The deep impact of information displayed in 3D 
environment has been demonstrated in some researches in 
business, e.g., in marketing [7] [8] [9] [10]. 3D environment and 
virtual reality started to be used also in education [11] [12] [13] 
[14] [15], because of their special influence on the educational 
process [16] [17] [18]. Research results show that the VR 
environments can ameliorate the effectiveness of learning [19] 
[20], and provide possibilities to improve the learners’ various 
skills (e.g., business skills [21] [22]) or to develop rehabilitation 
of environment [23] [24].  

Libraries in the 21st century have to deal with the new 
technologies, even if these technologies belong to the disruptive 
category, such as augmented or virtual reality. These 
technologies can be used as frameworks for their services, i.e. as 
virtual environments for digital libraries [25], or can yield some 
online services that make available the most valuable treasures 
of a library to the users [26]. Libraries were always pioneers in 
this field: they introduced modern technologies to the working 
processes of their traditional and historical institutions. In the 
information age, they started to digitize books and other 
document types as soon as it was possible to make a large 
amount of online, digitalized content [27] accessible. As a result 
of their efforts on digitization, we have a number of huge digital 
collections, think of, e.g., the Project Gutenberg (established in 
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1971) that provides thousands of free e-books. They designed 
and applied standards for making data exchange and 
infocommunication possible and easy [28] [29]. They started to 
embed modern technologies in their services almost 
immediately when they became available.  

These are the main reasons why we have to teach and apply 
the newest technologies in the education of teachers and 
librarians of the modern era. They have to be prepared not only 
to use the new technologies but to find new ways for using them 
and adjust the communication to the new generations and try to 
find ways to improve their communication methods in their 
work. 

II. VIRTUAL REALITY  
Before presenting our research we have to talk about the 

information technology that we used in this research.  

Virtual Reality (VR) has a number of benefits concerning 
infocommunication in a digital society. It involves many of 
those technologies, methods, and activities that people like to 
use or do when they are working or spending their spare time 
such as computers, mobile devices, the Internet, as well as 
distributing, sharing information, communicating, storytelling 
and so on [30]. A very important benefit of VR that any type of 
media that people like can be embedded in these environments. 
VR can integrate technologies from many fields starting from 
computer graphics trough human-computer interaction and user 
experience design, to artificial intelligence [31], parts of 
multimedia and others. When the possibility of immersion is 
added to such a space, its usability is raised to a higher level. So 
these 3-dimensional, customizable immersive MaxWhere (see 
later) spaces that can be used as a personalized bookshelf [32], 
or as a medieval church [33] provides natural environment for 
their users where they can work as in their natural offices or in 
other virtual spaces they prefer to use. 

A. MaxWhere – A 3D virtual reality platform 
MaxWhere [34] is a 3D environment that acts as a free VR 

platform, a VR framework that is programmable by using 
JavaScript. It gives possibilities to build 3D VR spaces for its 
users. As a result, MaxWhere provides 3D VR spaces for work 
and offers more and more free, predesigned and developed 3D 
spaces for use.  

MaxWhere has many default spaces that people can use and 
where they can design and create their own comfortable working 
environment. The system provides an easy to use interface for 
applying designed and equipped environment. 

This collaborative and immersive virtual reality system 
provides possibilities to develop applications and to develop 
people’s own spaces, as well. After drawing a given space, it can 
be imported into MaxWhere and can be used as an immersive 
virtual reality environment for collaboration. 

B. VR at our institutions 
In our universities, we started to use the VR technology and 

environment some years ago for improving teaching and 
learning processes. We started to use VR by using the VirCA 
Virtual Collaborative Arena [35] in some researches some years 

ago. Later we used the MaxWhere – a new platform from the 
developers of the VirCA. 

We started to use VR as a framework for developments 
(VirCA in [29], [36]). Later we introduced it into our teaching 
processes ([37]). It turned out that the VR environments have 
many benefits in the teaching processes: the students liked to 
learn and use the new technology, they were motivated to use it. 
So we continued to use MaxWhere in education and we 
examined the results of the VR usage. 

III. E-HEALTH IN VR:  
DESIGNING VIRTUAL ENVIRONMENT AS A COURSE PROJECT 

A. About the research 
The main aim of our research was to develop those cognitive 

skills of the students that they need to design, manage and 
perform projects. This research focused on a special part of 
cognitive infocommunication where the students have to design 
environments that will have a profound impact on the behavior 
of their future users who will use these e-health services.  

The students who participated in this research learned library 
and information science on bachelor level. Being librarians in a 
digital age needs many skills in the fields of infocommunication. 
During their studies, we have to pay attention to the development 
of these skills. That was the reason to introduce VR in library 
education. During an Information Architecture course, students 
had to design, manage and perform a project by using 
MaxWhere. They had to design a space for infocommunication 
applied between the library and its users. It should catch the 
attention of their future users and persuade them to live healthier 
and/or to behave a more environmentally conscious life. They 
could use MaxWhere’s predesigned 3D spaces for preparing the 
environment for infocommunication. 

B. Methods 
Every student had to choose a topic for his/her project that 

would have significant importance in the field of health 
promotion. Information systems with online services had to be 
developed for an imaginary library (‘Library’) in 2025. The 
Library intends to expand its online services. 

1) Role: The students were librarians in this Library. Every 
librarian had to develop an infocommunication method and 
channel between the Library and its clients for making the 
Library’s service palette wider.  

2) Students’ main goals: Everyone had to design and prepare 
an information system in a digital 3D environment that can be 
engaging and useful for their users and can persuade them to use 
this environment. To achieve these goals, they had to collect data 
and information about the chosen project topics. They had to 
collect the most relevant and reliable pieces of information and 
communication methods about it. They had to use those modern 
media that can be integrated into the VR space. They had to find 
those communication methods that the library can apply and 
arouse client interest and can be useful for them. They had to 
create a modern library that can provide a high standard of 
service. It was suggested to communicate with their groupmates 
about the topics and collaborate in the project work. 
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3) VR: Every student had to choose a free 3D VR space in 
the MaxWhere that fits the project topic. They had to design the 
content and adjust it to the given VR space, and they had to 
organize and place the collected pieces of information and insert 
the online services they chose into the VR space.  

4) Evaluation: At the end of the semester, students had to 
demonstrate the designed and prepared VR environment in a 
“promotional meeting” where the bosses of the Library made a 
decision about the integration of the new services into the 
Library’s service palette. The bosses were the other students of 
both groups and the teacher. They evaluated the presented 
services together, by consulting about them, and made a decision 
based on a predefined list of evaluation criteria. 

IV. RESULTS 
As a result of this course project work, students presented 

well-designed and well-organized environments that were filled 
with relevant, reliable and useful pieces of information, and a 
concept was drawn at the end of the semester that was a result 
of the students’ collaboration. 

A. A new concept was created and specified 
One of the main positive results was that the students worked 

together, they collaborated on defining the topics and created a 
common concept: They designed an e-Health Promotion (eHP) 
project for the Library as a group of new services on health and 
environmental protection for its clients by providing relevant 
and reliable information and services. (E-health [38] and 
sustainable development strategies have more and more 
relevance in the modern societies.) Every student specified 
his/her project as a sub-project within this eHP project and they 
aligned the services to each other’s sub-projects to have a 
compact service provider environment set. As a result of this 
collaboration, they developed a new group of services in a 
modern Library that could connect the library to the Institute of 
Sport Science at the university. It was an extra benefit of this 
project work that the students could think about the future that 
is important for the employees of this modern era. 

B. Self-directed collaboration was included 
We have to mention self-developed collaboration as a 

positive result of the students’ work activities. 

In our individualized societies, encouragement for 
cooperation has of great importance mainly at universities. For 
the students’ future work, they have to learn the ways of 
collaborations that will be an important skill during work. Partly 
due to the current structure of the education system, 
collaborative works do not have enough possibilities in higher 
education compared with the arising needs from the industrial 
area. The result usually is that students do not consider 
collaboration. The educators have to inspire them to work 
together.  

In the description of this project, collaboration was explicitly 
suggested only for choosing a topic (to ensure the diversity of 
topics). For the next steps, we did not tell anything about 
cooperation or collaboration because we wanted to see if the 

students started to collaborate during their project work to 
improve the quality of the final result. 

The students not only started to collaborate in defining the 
topics, but they did more, they created a concept that could be a 
real project of the Library. They aligned their topics to this 
concept, they found a common and a separate set of problems 
that they could work out and design for the inclusive project. The 
collaboration continued during the whole semester, they 
coordinated their own work in virtue of their specified main 
goal. 

C. Thinking of future users 
When students started to collect the sources and services, 

they realized that they do not know anything about the needs of 
their future users. They saw that they cannot fulfill the needs of 
all of their users, so they should somehow restrict the set of 
needs that they would like to meet. 

As a consequence, the students had to deal with the theory 
and practice of marketing, e.g. they had to deal with buyer 
personas. They prepared buyer personas for their services. For 
every service, two or four buyer personas were created that 
helped the students in designing the functionality of the services. 
Based on these services they could choose the language of the 
communication, and could control the offered services in the VR 
environment. 

D. Content: Selection and composition were creative 
The students collected relevant and reliable pieces of 

information and online services on their sub-project topics. They 
tried to find connections between the sub-projects and designed 
the sub-projects as parts of the eHP project for making a compact 
group of services that caters to many areas of the eHP – that the 
Library’s clients can be interested in.  

Many types of media were applied in these environments 
from simple texts and pictures through different kinds of 
infographics, videos, animations, interactive maps, voting 
systems, social media, and other services.  

The topics that the students chose, formed a creative set of 
services. It contained many areas from the healthy life through 
the misconceptions (of which we can find more and more on the 
Internet), and the explanations of the misconceptions to those 
online services that could provide solutions or help concerning 
the problems that can arise in the specified area. In this paper we 
talk about only some of these environments: 

Health – Bear in Mind: This VR environment was designed 
for those people who have problems with the most frequent 
addictions. This environment provides a set of information about 
addictions and websites where addicted people can find help.  

Water in our Environment: This environment is about the 
role and protection of water in our world. It provides information 
about the importance of drinking water. This topic is relevant in 
our climate that is changing and become much warmer than 
before. This environment draws the attention of the audience for 
example to those mobile applications that can help to drink 
enough every day. It speaks about some misconceptions related 
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to the water and suggests places and movements where the users 
can join to protect our local and global environment.  

Live Healthily: This environment consists of some important 
and relevant areas in the field of sport psychology, living in a 
healthy way, and about some misconceptions concerning foods, 
bodies, eating habits, and so on. These misconceptions can cause 
serious problems for people who do not know enough about the 
system functions of the human body or about chemical 
processes.  

Reliability was an important criterion, so the reliability of the 
services and the sources were checked and presented by the 
students. 

E. Use of Web 2, 3 and 4 services are designed 
In the previous section, we described the different and 

specific parts of the developed environments. Here we present 
some of those modern services that were commonly used but, of 
course, the topics, the final goals and the functions of these 
services were different depending on the environments’ topics. 

Because our Library will work in the future, the students 
could plan services concerning the future, though not every 
service is available now. Some of the services cannot be 
included in a functioning way because they are currently not free 
of charge, nevertheless the students can count with them because 
the Library might be able to pay for them in the future. We list 
some of these services 

• Communication channels among those users who are 
interested in the same topic;  

• Possibilities of collaborations among the users;  

• Information sharing possibilities for users. The content is 
checked by a moderator;  

• Event list where the users can join this environment – 
depending on the current location of the given user;  

• ChatBots that can answer the commonly asked 
questions;  

• Professionals who are always online (i.e., somebody is 
online always) and can talk with those who need it. It can 
be very important in some cases, for example, for those 
who have addiction problems. 

F. The VR environments 
Here we present the previously mentioned environments in 

order to demonstrate the developed VR environments. (See also 
in [39].)  

We present the VR spaces and the way how the students 
filled these spaces with pieces of information and services. They 
had to organize and group the sources to be presented into a 
natural order that the users can use without any problem, and 
they had to include and join those pieces of information that 
belong to each other, and this arrangement can motivate users to 
read or watch them (see e.g. Fig. 1, Fig. 2, Fig. 3, and Fig. 4). 

 

 
Fig. 1. The complex Live Healthily service on four levels with many displayed 
pieces of information, with collaborative, inteactive, shared and other online 
services offered 

 
Fig. 2. The atrium of the Live Healthily VR environment. Info panels about 
the misconceptions (‘Tévhitek’ in Hungarian) can be seen from many points of 
the VR space 

 
Fig. 3. A view of the environment: Health – Bear in Mind. After entering this 
space (this view) the start point (the big eye) can be seen on the first floor and 
the help services (written on the big blue arrow) on the second floor. So the user 
does not have to go through the VR space if immediate help is needed  
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Fig. 4. The VR environment of Water in our Environment, that has an open 
clear structure demonstrating its topic  

V. CONCLUSIONS 
On top of their individual projects, the students created one 

big e-Health Promotion project and defined their projects as 
subprojects of the Library’s e-Health Promotion project. They 
created a concept that was a guideline for designing their own 
subprojects that formed a compact set of services. They 
specified the connections between the subprojects and integrate 
connections into their own VR spaces. They developed a self-
directed collaboration that resulted in a higher-level of 
development. Students were creative concerning the content, the 
placements of the contents as well as the integrated or planned 
services. They learned the usage of the MaxWhere VR space and 
tried to take advantage of all of its opportunities. They designed 
and developed services in VR environments that are based on 
their preliminary concepts and made connections between these 
services for creating a compact system for a library of the future. 

The VR system had an important role in this project because 
it motivated the students for developing new concepts and 
designing one bigger system as a framework of their own 
projects. It had a motivating effect on the field of collaboration, 
too. Students tried to apply all of the possibilities of these VR 
spaces, so they worked together to achieve their goals. In this 
new, virtual environment the students worked in a well-
organized, self-directed way with a high level of collaboration. 
That was a nice presentation of project work in the 21st century. 
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