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As part of the project ‘OPENArt – Contemporary Art for 
All,’ a multimedia guide was developed in the form of an 
application for portable devices. It facilitates access to 
works of art exposed to people with hearing and visual 
impairments. It also improves the experience of receiving 
art by people without disabilities from Poland and abroad. 
The application corresponds to the real needs of users, as 
is was developed in accordance with the participatory de-
sign methodology and principles of universal design. This 
article describes problems in the access to art of various 
user groups. The authors present innovative features of the 
guide and characterize its educational values. The paper 
says how the application can be used to educate the blind, 
visually impaired, the deaf and hard of hearing, as well as 
by people working with non-disabled children in arts and 
language classes.

Availability of museum exhibits to the 
disabled

Many museums in Poland and all over the world 
make use of mobile technologies. In 2009 mobile ap-
plications were already used in the USA, France, UK, 
and the Netherlands (Piasecki and Dylewska-Libera, 
2015, pp. 17–30). These applications not only present 
the museum exhibits but also engage the visitors 
in more in-depth exploration and understanding of 
particular works of art.

The solutions applied in museums are, first of 
all, the overall museum guides including essential 
museum/gallery information, maps of buildings and 
descriptions of the most recognized exhibits. More 
advanced solutions ensure access to extra materials 
and interpretations using the so-called augmented 
reality. There are also applications which are tools for 
games and plays, enabling explorations of the muse-
ums and galleries through drawing, solving riddles, 
doing puzzles, and others.

Since 2011–2012 such systems have been occurring 
in Polish museums as well (Piasecki and Dylewska-Lib-
era, 2015, pp. 17–30). Unfortunately, neither Polish 
nor overseas applications offer universal solutions for 
users with different levels of knowledge and different 
disabilities.

The following are some examples of solutions used 
both in Poland and abroad:

• Unilever Series at Tate Modern by Tate Gallery 
– a guide describing all works from the Unilever 
Series. It includes photographs, videos, texts by 
curators and the museum director;1

• Museo del Prado – Second Canvas – the applica-
tion allows to view works from the permanent 
collection of the Prado Museum;2

• Murder Goes Mobile at the Met! – a detective 
game developed for the Metropolitan Museum 
of Art,3 designed mainly for young audience;

• The Museum of the Warsaw Uprising Warsaw’44 
– an application guide.4

The solutions developed so far raise the attrac-
tiveness of the presented exhibits by applying new 
technologies (multimedia and mobile tools) (Stefanik 
and Kamel, 2013). Such an approach to museum ex-
hibitions responds to the needs of new-type visitors; 
however, these solutions are far from being common. 
The problem boils down to their high implementation 
costs which, obviously, makes them unavailable to 
small museums or local halls of memory. Up until now 
there have not been universal solutions that would 
consider the needs of all visitors and could cope with 
the issue of cultural exclusion of people with sight and 
hearing dysfunctions.

People with sight and hearing disabilities, as well 
as those physically handicapped, are very often cultur-
ally excluded, which means they are excluded from an 
important aspect of social life. No access to education 
about culture and art results in social exclusion and 
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lowers the opportunity to have sustainable develop-
ment and education for all citizens (GUS, 2016).

It is commonly perceived that the needs of physi-
cally disabled people are obvious and most public 
institutions, including museums, take it into account 
by providing, for example, facilities for people on 
wheelchairs. Some museums make it possible for 
blind visitors to touch selected exhibits; however, 
adding extra information which exhibits exactly can 
be touched is necessary. In the case of the deafness 
and hard of hearing there is a problem that they might 
find it difficult to understand written texts. This dis-
ability seriously impacts the development of people, 
who often do not understand written and spoken 
words and cannot formulate their own statements 
(Górka et al., 2010; Szczepankowski, 1998). One has to 
bear in mind that for people who use a sign language 
since birth, the Polish language (or any other human 
language) is, in fact, a foreign language.

OPENArt – modern art for all
In the case of modern art, there are not only physi-

cal barriers that the disabled have to overcome but 
also the general opinion that modern art as such is 
difficult and incomprehensible. Such opinions result 
from the lack of adequate knowledge about this type 
of art. Contrary to classic art, which has been thoro-
ughly described in literature and media, modern art 
remains a field of discretionary interpretations and ap-
proaches to particular works of art. The idea to relate 
a work of art to properly prepared information about 
it allows better understanding of modern art. This is 
helpful particularly to those people who experience 
modern art for the first time. Such a presentation of 
contemporary art museum exhibits was the primary 
goal of the OPENArt project, financed by the National 
Research and Development Centre within the 1st call 
of the Social Innovations programme. The project 
team developed a universal (the same for all groups 

of users) multimedia guide in the form of an applica-
tion for portable devices (smartphone and tablet). 
The guide facilitates access to works of art exhibited 
in museums. It is dedicated to the blind and the deaf 
people but can also be used by non-handicapped 
people from Poland and abroad.

The project was implemented by a consortium 
comprising research institutes (Institute of Innova-
tive Technologies EMAG – the consortium leader and 
National Information Processing Institute OPI), public 
universities (the Jagiellonian University in Krakow and 
University of Warsaw), a non-public university (Polish-
Japanese Academy of Information Technology), three 
big museums (National Museum in Kraków, National 
Museum in Warsaw and Museum of Contemporary 
Art MOCAK in Kraków), a foundation working for 
the benefit of the handicapped (Siódmy Zmysł), and 
a commercial company (Centrum Transferu Tech-
nologii EMAG sp. z o.o.).

The guide developed as a result of the OPENArt 
project applies the knowledge and experience of all 
consortium members. It provides a number of func-
tionalities (work of art description, video, and materi-
als) which expand the possibilities of perception of 
art. The idea of the OPEArt mobile multimedia guide 
can be seen in Figure 1. What distinguishes this guide 
from other ‘classic’ electronic educational materials 
is a strict connection of the multimedia content with 
the physical space of museums and galleries explored 
by the visitors, in the form of mixed reality. Accord-
ing to the mixed reality concept, the visitor receives 
extra information about the exhibit when he/she gets 
physically close to it.

The selected exhibits are radio-marked. This ena-
bles their automatic identification and gives access to 
the voice guide around the museum. Thanks to that, 
it is possible to match the guide contents with the 
currently visited exhibition and to navigate the blind 
through the building.

Figure 1. OPENArt mobile multimedia guide – operating principle

Source: authors’ own work.
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OPENArt users
The OPENArt application is addressed to all potential 

users but targets three social groups particularly:
• seniors and handicapped people, especially the 

blind people and partially sighted as well as the 
deaf people and hard of hearing;

• children and young adults;
• foreigners.
This choice is due to the fact that most museums 

still use obsolete forms of presentation. Some museums 
offer audio description for the blind people, but most 
descriptions are too long, unattractive and do not allow 
unassisted navigation in the building. The proposed 
new solution is an innovative idea and fills the gap in 
the access to modern art of all social groups.

The OPENArt guide gives access to the world of 
culture and art to all people, including those with 
disabled sensory integration. The guide contents are 
available to the deaf in the form of subtitles or a sign 
language. OPENArt was equipped with an innovative 
technology which enables to position the visitor in 
the building and, this way, to automatically match the 
guide contents with the visited exhibition and give 
the user the navigation hints.

According to the data from Poland’s Central Statisti-
cal Office (GUS) there are over 1,800 thousand people 
with sight disabilities in Poland (Informacja Rządu 
RP, 2013; GUS, 2003; GUS, 2016). The majority are 
those who lost their sight in the course of their lives. 
A significant group of these people leaves their homes 
very rarely and only a mere fraction takes active part 
in cultural life. People staying at home very often use 
computers with screen readers and internet access. 
More and more blind persons make use of facilities 
offered by smartphones (e.g., menu with a screen 
reader, embedded speech synthesizer or GPS).

The problem of hearing loss involves over six million 
Poles. It is estimated that the number of deaf people 
may oscillate between 45 and 50 thousand. Almost 
900 thousand people in Poland suffer from severe 
hearing disabilities. Every sixth school-age child has 
hearing problems. For many deaf people, particularly 
those who were born deaf or lost their hearing in 
the pre-lingual age (i.e., before they learned to speak 
Polish), Polish is a foreign language (Januszkiewicz et 
al., 2014, pp. 5–13). Their first language is the Polish 
sign language. People who want to visit museums with 
a human guide need to be assisted by a sign language 
translator. Another, quite a numerous group with 
hearing disabilities are those who lost their hearing in 
the post-lingual age (after they learned to speak their 
mother tongue) and who do not use a sign language 
and do not have contact with the deaf community. Many 
of them are elderly people. That is the group to whom 
the subtitles in the OPEArt guide are addressed.

OPENArt in education

The development of the OPENArt application 
stemmed from the idea to give access to education 
on modern art to people with sight and hearing 

 disorders and to improve the quality of this educa-
tion by making art presentations more attractive for 
non-handicapped people from Poland and abroad. The 
solution not only enables people with disabilities to 
enjoy so far inaccessible world of culture but also gives 
them a chance to receive some education in this area. 
Non-handicapped people, in turn, can learn and better 
understand art, including modern art, as the forms of 
presentations employed in OPENArt are adapted to 
the needs of today’s receivers. The understanding of 
modern art is based on proper education and more 
frequent opportunities to experience art in person. 
The multimedia guide can be helpful to all who are 
afraid that experiencing modern art is a too ambitious 
challenge. It can also encourage them to have contacts 
with art more often. It is worth mentioning that the 
topic of the presented contents is practically unlimited 
and not restricted to art. The application can be used 
to present any contents.

The solution is able to counteract the exclusion of 
handicapped people, as well as those economically 
or otherwise disadvantaged, and to activate them 
to participate in cultural life and art. People with 
sight and hearing disabilities or physically disabled 
are often excluded from cultural life, so they are 
excluded from a very important aspect of social life. 
People with sensory disabilities have limited access 
to culture either due to physical or economic barri-
ers. Poor access to culture causes social exclusion and 
lowers the opportunities of sustainable development 
and education.

The research conducted within the project showed 
that consuming modern art is a social practice and 
visiting modern art galleries or museums is an acti-
vity undertaken most frequently with friends. One of 
the reasons of such preferences is the opportunity to 
share one’s interpretations or associations with other 
people. Thus, the universal character of the OPENArt 
application allows to integrate different social groups. 
The blind people who visit museums together with 
the sighted receive the same information about the 
exhibits which fosters free exchange of art-related 
opinions and experiences among all viewers. This 
way the multimedia guide can be used to educate the 
blind, partially sighted, deaf, and hard of hearing. It 
can be helpful in working with non-handicapped chil-
dren during arts classes or foreign language classes. 
It supports activities to foster sustainable education 
in special schools, inclusive-education schools and 
standard schools.

The solution is based on two elements: functional-
ity and knowledge base. Irrespective of the knowledge 
base volume, the application will always maintain 
full functionality. The contents of the knowledge 
base can be freely expanded and adapted to the real 
needs of museums. Thanks to that, the educational 
offer provided by the application can be directed to 
all receivers, at any point of their lives and on any 
education level. In order to adapt the contents to the 
perception abilities of the users, an extra element was 
developed in the application, i.e., guidelines for those 
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who prepare descriptions of the presented exhibits. 
In addition, the multimedia guide provides access to 
modern art exhibits to non-Polish speakers by provid-
ing English versions (both audio and subtitles). There 
are no problems with multiple languages of the users 
as they get information in the languages in which their 
smartphones work.

Due to the solution flexibility and easy manage-
ment of information assets, the potential market for 
the solution is very big. In practice, the widest use is 
achieved by giving access to the mobile application of 
the guide on popular platforms like Android and iOS. 
This way every interested person can download the 
guide application and install it on his/her mobile tool 
from GooglePlay or AppStore application markets.

The OPENArt application enables to improve the 
quality of education and the quality of life of all social 
groups. In addition, it facilitates art-related education 
of children and young adults by using state-of-the-art 
technologies which are attractive to young users. The 
solution makes it possible to experience modern art by 
those who will go to the museum and those who, due 
to their place of living or other factors, cannot do it 
by themselves. What is more, the attractive and mod-
ern form of the multimedia guide encourages a wide 
group of potential users, particularly the young, to go 
to museums. The development of modern technolo-
gies, particularly growing popularity and common use 
of smartphones, results in a situation when mobile 
tools successfully replace audio and video players, 
books, or photo albums. Multi-functionality, avail-
ability and integration possibilities of smartphones 
make them excellent tools for presenting information 
about museum exhibits. The choice of mobile tools as 
the main data carriers for the guide contents resulted 
from the desire to develop a compact, multimedia and 
extensive set of information that would be available 
to a large group of users. Applying these tools, the 
users can raise their technological abilities and skills 
in using modern ICT technologies and update their 
knowledge in selected domains. Eventually, a raised 
education level of the society impacts the develop-
ment of the knowledge society.

OPENArt social and economic aspects

The development of the OPENArt guide is an 
initiative which connects modern art education with 
practical activities fostering the access to a widely 
understood world of culture and art for people who 
have not had such opportunities so far. Additionally, 
it provides a comfortable and unified space to learn 
about art and experience it irrespective of one’s loca-
tion, physical abilities, age and sex.

For the majority of handicapped people an active 
cultural life is simply inaccessible due to the lack of 
adequate facilities that should be offered by cultural 
institutions. Therefore, most often, these people stay 
at home. It is important to note, however, that they use 
modern IT tools and services more and more frequently. 
This fact was taken into account while developing the 
multimedia guide. The ability to use mobile tools by 
the disabled, along with the benefits of the OPENArt ap-
plication, opens the doors to cultural and art education 
with no extra effort, in a comfortable and stress-free 
manner. This is a positive factor promoting the equal 
opportunities policy and social cohesion by raising 
people’s awareness about the benefits of limiting social 
exclusion and overcoming barriers which discriminate 
certain social groups. Irrespective of the above, the 
use of the application by museums may have positive 
impact on better recognition of Polish (modern) art 
among local and overseas receivers.

Apart from obviously positive social significance of 
the developed solution, there are economic benefits 
too. They can be enjoyed both by visitors and muse-
ums. No doubt, the application can replace traditional 
audio guides and easily modify the contents offered 
to the visitors, with the use of any number of foreign 
languages. A big advantage of the solution is that it can 
be used in open public spaces, such as urban space or 
mixed space (both inside and outside the buildings). 
The support for the deaf is an important asset. It is 
possible to provide translation into a sign language by 
using either a video with a translator or an avatar.

In the case of traditional audio guides, the total cost 
of the solution consists of two elements (Figure 2.): 

Figure 2. Differences in costs of implementation and maintenance of traditional audio guides and OPENArt in a museum

Source: authors’ own work.
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the cost of work provided by the museum to prepare 
the contents of the guides (exhibits descriptions) and 
the cost of external services, i.e. recording of the de-
scriptions. In the case of OPENArt, practically the total 
cost is on the side of the museum as the application 
is a framework (there can be any content placed and 
there is one application for many museums available) 
and most functionalities were transferred to a smart-
phone. As regards the maintenance of the system, 
the museum is only responsible for the update of the 
content placed in the application. The adaptation of 
the application to the new system requirements is the 
responsibility of the application provider.

OPENArt innovative features 

At present there are no solutions similar to 
OPENArt, neither in Poland nor abroad, that would 
be addressed to such a wide group of users. Most 
today’s museums do not have guides or other ma-
terials adapted to the needs of the blind and the 
deaf. Some cultural institutions have prepared spe-
cial descriptions of their exhibits for people with 
sight disabilities (in the form of audio description). 
However, these descriptions are hardly useful due to 
their considerable length and too much specificity. In 
the OPENArt project, for the first time in Poland, the 
universal design theory was used to describe museum 
objects. The needs of particular target groups of users 
were analyzed and on this basis the principles were 
defined how to apply universal design to works of art 
descriptions (Story, 2016). Then, a universal descrip-
tion method was applied to satisfy all potential users. 
The multimedia contents of the guide were adapted 
to the needs of users with sight (audio version) and 
hearing (subtitles, sign language) disabilities, as well 
as the needs of foreigners (English audio version and 
subtitles) (Szarkowska et al., 2015). 

The project team have also made research on locat-
ing and identifying objects in closed spaces with the 
use of the so-called real-time locating systems (RTLS) 
(Bahl and Padmanabhan, 2000, pp. 775–784; Socha et 
al., 2015; Górka et al., 2010; Garcia-Valverde, 2013, 
pp. 702–718; Krumm and Horvitz, 2004, pp. 4–13). 
The majority of commonly used systems of that type 
are based on wireless measurement of distance. 
Here one can distinguish radio-, optical- (infrared 
radiation) and acoustic (ultrasounds) methods. The 
selection of an adequate method depends, first of 
all, on the conditions of the monitored area and on 
the demanded measurement accuracy. Acoustic and 
optical systems do better in smaller spaces, as they 
allow to obtain better accuracy. Radio systems work 
better in big spaces; however, their measurement 
accuracy is no better than 1m. In closed spaces it 
is necessary to take into account the reflection and 
absorption phenomena. The research within the 
project comprised methods based on optical, mag-
netic and radio techniques. Two types of methods 
were analyzed. Firstly, broadband methods with the 
ToA (Time of arrival) or TDoA (Time Difference of 

Arrival) measurement techniques based on, respec-
tively, the measurement of propagation time and the 
measurement of diffe  rence in propagation times and, 
secondly, Wi-Fi-based systems (standard 802.11x). 
Additionally, the analysis comprised solutions based 
on tools working in UWB (ultra-wideband), which 
ensure the highest precision in closed spaces and 
a big transmission bandwidth – now this technology 
is recognized as cutting edge and still remains in the 
realm of advanced development works.

The use of RTLS systems allowed automatic iden-
tification of museum exhibits and the user’s location 
in the museum space (Socha et al., 2015). Thanks to 
that, the disabled, particularly those with sight dys-
functions, can visit the museum by themselves and 
can get information about the exhibits automatically, 
with no special effort on the user’s side. 

For testing reasons, 60 multimedia descriptions of 
selected exhibits (20 in each involved museum) were 
prepared. The contents and form of the descriptions 
were tested by potential users in terms of usefulness 
and availability. The research took place at the Gallery 
of Polish Art of the Twentieth Century at the National 
Museum in Krakow. The aim of the study was to as-
sess the operation of the OpenArt application in the 
natural conditions of visiting the museum. 14 people 
were invited to visit the selected gallery using a mul-
timedia guide, including:

• 6 people with visual disabilities (blind and par-
tially blind);

• 2 people with hearing impairment;
• 6 people without disabilities.
The following were examined:
• ease of the users’ interaction with the multime-

dia guide application;
• user interface – appearance, ease of use, intuiti-

veness;
• speed of application operation;
• attractiveness of the form of transferring infor-

mation about the exhibits and their adaptation 
to the needs of people with sight or hearing 
problems;

• accuracy and precision of mechanisms for loca-
ting objects;

• attractivity of the description;
• duration of the description.
The verification was carried out using the methods 

of observation, interview and questionnaire. The Ope-
nArt application was approved by the respondents. In 
spontaneous assessments, they pointed to the deep-
ened experience of communing with art and easier 
understanding of the artists’ intentions. Based on the 
statements of the respondents, it can be concluded 
that the proposed form of the exhibits’ description 
meets the needs of a wide spectrum of recipients – it 
meets the expectations of both blind and deaf people 
as well as those without dysfunctions.

The result of the verification tests will be used to 
make further improvements of the multimedia guide. 
Detailed results of the research will be the subject of 
another publication.

OPENArt – a Tool Supporting Education in the Field...
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Conclusions

The OPENArt multimedia guide is not limited to 
a certain area and can be used locally, while visiting 
museums, as well as on the regional, national and in-
ternational level thanks to the use of free application 
which enables free access to the museum exhibits 
irrespective of the user’s current location or place of 
living. The application is available in museums and on 
the Internet. Thanks to equal and barriers-free access 
to culture, the application makes it possible for every 
person to experience modern art, with no division 
into different groups of users. The open formula of 
the guide makes it a usable tool for art education 
that can be applied in museums and galleries all over 
the world.

The application developed within the OPENArt 
project solves a socially sensitive problem of cultural 
exclusion and responds to a huge social demand 
of art availability to people with sight and hearing 
dysfunctions, for whom experiencing works of art in 
person has been practically impossible so far. Now 
they will be able to enjoy the museum or gallery 
exhibition by themselves thanks to the embedded 
module for localizing exhibits in space. Galleries and 
museums will be able to employ inclusion policies 
that would invite different social groups, including 
those with sight and hearing disorders, into the 
world of art, this way stimulating, through educa-
tion, the growth of social development and social 
capital. 
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Abstract
Many museums in Poland and all over the world make use of mobile technologies. Unfortunately, neither Polish nor overseas 

applications offer universal solutions for users with different levels of knowledge and different disabilities. People with sight and 
hearing disabilities, as well as those physically handicapped, are very often culturally excluded, which means they are excluded 
from an important aspect of social life. As part of the project ‘OPENArt – Contemporary Art for All,’ a multimedia guide was 
developed in the form of an application for portable devices. It was designed in accordance with the participatory design methodol-
ogy and principles of universal design. It facilitates access to works of art exposed to people with hearing and visual impairments. 
The application can be used to educate the blind, visually impaired, the deaf and hard of hearing, as well as people working 
with non-disabled children in arts and language classes. In the paper the innovative features of the guide were presented, and 
its educational values were characterized. 

Keywords: universal design; audio description; modern art; museum; mobile applications
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