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CHIEF EDITOR’S PREFACE

I remember that late afternoon in February 2011, when Dr. Aida Kogi and I sat in one café to
discuss the main points of our potential project application for the Alumni Engagement Innovation
Fund competition 2011. That was the first time the competition had been opened and we had no
one to consult for previous experiences concerning the application process. Moreover, it was to be
only my second project application, following the first successful story in my track record —
organizing the Regional JFDP Alumni Conference “Enhancing Accessibility of the Higher
Education to the Disabled”, November 2224, 2010 in Skopje/ Ohrid, Macedonia, funded by the
Junior Faculty Development Program (JFDP) Alumni Grant.

Simply said, we were overwhelmed. On one side, we were very well aware of the importance of the
topic we were to apply with (initiation of utilizing the service-learning methodology in higher
education institutions in Macedonia and Croatia), and on other, we had to be appreciative of the
immense significance of the targeted community with our project proposal (the persons with
disabilities, whose rights for equal access to education and life represent a continuous struggle in
our societies). However, I believe that precisely this synergy was crucial for compiling the final
version of our project proposal titled “Ensuring Equal Access through Service Learning for Persons
with Disabilities””. We, the project proponents, both emanating from the higher education
institutions and being granted the honors to carry the title State and/or JFDP Alumni, were
expected to identify and distinguish such societal issues that need immediate, fervent and
enthusiastic approach in order to at least facilitate if not to enable a decent life with equal
opportunities for our fellow citizens — the persons with disabilities. What is special about our
project is that we tend to consider our endeavors far beyond the everyday understanding of the
syntagma ‘equal access and equal rights for the persons with disabilities’, because, in parallel and
de facto, it is a fight for our rights and for ourselves — all of us in a certain period of our lives were,
are, or shall become persons with certain kinds of individual needs which the persons with
disabilities are facing on a daily basis.

I drew the energy and strive for writing our project proposal from the experiences I gained during
my previous study visits in the USA, Germany, Japan and some other European countries. While
working and temporarily living in these states, I started to be fully aware and observant of the
persons with various types of disabilities — on the street, in institutions of all levels of education, in
the theater, opera, movies, markets, parks, sports events — and moreover, I began seeing how they
experience the joys of everyday life. It would be my dream come true to have such conditions for
our fellow citizens in our countries. Therefore, I consider this project as just another pave in the
yellow-brick-road towards the wisdom and the magic which will help us discover the deepest and
the most secluded parts of our hearts and minds needed to fully embrace the persons with
disabilities.

This publication is only one of the outcomes our AEIF project has produced in its attempt to
initiate and ensure equal access to education for certain groups of users/ consumers/ customers, be
it, in this case, the persons with disabilities. It represents a compilation of the students’ assignments
under the mentorship of their professors and lecturers that were conducted during the two semesters
(winter and summer semesters 2011/2012) as part of the Project Activity: Conducting Service
Learning Case Studies of our AEIF Project. Among them are students’ works from undergraduate
and postgraduate level. Covered is a vast variety of fields, from engineering, information sciences,
social sciences, economy, arts, languages, teachers’ education etc. The merging topic of all herein
presented students’ works is that through the implementation of the Service Learning methodology,
each work was to somehow be related to the notion, needs and rights of the persons with
disabilities. With this variety of fields, we have proven that the issue of securing equal access and

" http://www.equalaccess4pwds.org/



equal rights for the persons with disabilities is not a problem that affects only one societal section,
but on the contrary it is an issue that has to and, of course, can and should be solved both on all
horizontal and vertical levels of our society.

The main goal of this publication is to show the innovative approaches of our students, their ideas,
concepts, urges, that could be utilized as a solid basis for other students, faculty and staff —
primarily but not exclusively — in the institutions of higher education, to obtain more insight in the
ways, means of utilization of the service learning in order to start considering the needs of the
persons with disabilities each in their fields of work. Moreover, its purpose is to initiate faculty not
only to expand on their imagination to seek new ways and methods of teaching, but to as well,
instigate and utilize diverse extra—curricular activities which enable incorporating persons with
disabilities, primarily in the campus, but on a longer run, facilitating horizontal inclusion of the
persons with disabilities in all fields of the every-day societal life. This approach is the only way
for us to contribute towards strengthening the awareness that we should all join our efforts to fight
for common needs and a better and more meaningful life, as well as extend over to guaranteeing,
securing, maintaining, promoting and fighting for equal rights of the persons with disabilities, in
general.

First, on behalf of the entire project team, I would like to express appreciation to the State Alumni
Office, the AEIF Management and the AEIF Review Board for their decision to select our
proposal among 683 projects worldwide in the first round, among the 137 short-listed — where we
ended up 3" after the worldwide transparent voting — and among the 38 projects that finally
obtained funding. I also believe that our success would not have been possible without the
continuous support from the team working in the Public Affairs Office at the US Embassy in
Macedonia. My deepest gratitude goes to Mr. John Surface, the former Attaché for Cultural and
Educational Affairs in the US Embassy in Macedonia, who recognized the importance of our idea,
believed in us, and thus, provided moral and logistical support of his team throughout the
application process. He paved the way of a fruitful work of his successor Mr. Brian P. Bauer
whom we owe the moral and logistical support throughout the implementation phase of the project.

Further, 1 take this opportunity to thank the complete team of students, teaching assistants,
lecturers, professors for their prompt readiness to accept this challenge and agreed to take part in
compiling this Book of Case Studies. Their contribution — each in their own field of work — gives a
significant weight towards completing our goal. On the other side, following and assisting them in
their work stood the selected group of our friends and collaborators with disabilities who entered
our lives, and touched our hearts. They act as the backbone of this and every future project in this
area and represent the moral nexus where we continuously draw our ideas and energy from.

Last but not least, I would like to thank the complete Project team consisted of people who are
full of enthusiasm and prepared to follow the working pace dictated by the timeline of this
project. Together, with all the other persons with disabilities who entered our lives, and touched
our hearts, they act as the backbone of this and every future project in this area and represent the
moral nexus where we continuously draw our ideas and energy from. I was really blessed with such
a team. With our work, I can only hope that we have justified the expectations we set for and from
ourselves.

Editor-in-Chief and Project Leader
Skopje,
September 2012 Ana M. Lazarevska

Assistant Professor
Faculty of Mechanical Engineering,
Ss. Cyril and Methodius University,
Skopje, Republic of Macedonia
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Sign Language Tutor

' Author: Marjan Gjurovski
? Mentors: Ana Madevska Bogdanova, Nevena Ackovska, Magdalena Kostoska

University “Sts Cyril and Methodius”, Faculty of computer science and engineering

Abstract:

This case study presents an application that is an interactive e-learning platform for
tutoring everybody interested in learning the Macedonian Sign Language (MSL). It
represents a collection of modules and games dedicated to ease the learning of the
Macedonian Sign Language (MSL), but also to improve the mental and memory
capabilities. The central part of this project is 3D simulation of a model that signs a
chosen letter or object. Computer games to assist with the learning are used: one is a 2D
adventure where the hero fights monsters and collects items as rewards — sign of the
collected object, the other is memory where the subject should connect a card with a sign
of the letter.

Keywords: deaf, hard of hearing, sign language, tutorial, human-computer interaction

1. INTRODUCTION

Service-learning as an educational strategy that involves students in meaningful service to their
schools and/or to society, engages them in some form of study related to the service. Well designed
service-learning projects connect with, reinforce, enrich, and enhance what students learn during
the courses by providing them with opportunities to apply the content of curricula and skills to
address real-world problems. Service-learning projects give students opportunities to make their
learning practical as they apply what they are learning to real-world issues.

Information Communication Technology (ICT) is an important part of the service learning platform.
One of the possible approaches is developing software applications that serve different target
groups of citizens and simplify their work or even everyday life. ICT can be used in providing a
great help for persons with some kind of disability. There is a plethora of possibilities to develop
different interfaces that will help the challenged people to communicate with the environment more
easily.

In the curricula of the Faculty of Computer Science and Engineering (FCSE) there are several
courses that teach students how to develop this kind of applications. One of them is the course
Human-computer interaction (HCI). In this course the students learn how to use the state-of-the-art
technologies and create different kind of useful software products. It introduces the students to the
basics of the complex interaction between the computer and the user. The students grasp the
principles for building interfaces that compound the interests of the humans and the possibilities of
the technology. During this course, the students understand that the humans are the main
component of the computer systems and they learn how to develop the software and the hardware
for utilizing different groups of users.

! “Gjuro Salaj” 10b, Struga,Macedonia, 078/805-314, maki.gjuroski@gmail.com
2 prof. Ana Madevska Bogdanova, University “Sts Cyril and Methodius”, Faculty of computer science and
engineering “Rugjer Boskovic” 16, Skopje, Macedonia, ana.madevska.bogdanova@finki.ukim.mk
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The case study that is presented here is a result of a research done as a part of this course.
Afterwards, this project was enriched and became a diploma work of the author of the presented
application.

The group that was working on this project was highly motivated to develop the Sign tutor
application. The investigation showed that the community of deaf and hard of hearing people
(DaHHp) is a closed one in Macedonia and that there isn’t much help in electronic form to ease the
learning of the Sign language. Also, this kind of application will help these persons to learn the
language in a fun way, through visual and game playing modules. Also, the broader community
that is involved in some way with children or adults with hearing problems is interested to learn the
MSL in order to communicate easily — parents, teachers, academic personnel, friends, relatives. It
is never too late to learn the Sign language and this application will help in achieving this goal.

This service learning application has provided a great benefit to everybody that took part in the
developing process. All of us have learned more about the community of DaHHp, about their
everyday struggle and their healthy perception of the environment around them. The psychologist
recommendation is that everybody should accommodate themselves according the environment,
and this has a special meaning for challenged persons.

2. METHODOLOGY

The methodology that is used during the course HCI has lead to the development of the final
software application. The students are taught about the place of the humans in the Human-
computer interaction, the technologies of the HCI, development of efficient interfaces, the process
of evaluation of interfaces, design of interfaces for persons with special needs, incorporation of
technologies in interfaces.

There was an idea of developing a software application that would serve as a tutor for learning the
Sign language. The development of software that supports learning the Sign language is very
important. It becomes a service to the population that needs this kind of education.

During the process of the investigation about the project, we have learned that the community of
deaf and hard of hearing people (DaHHp) is not a small one. In a large study conducted by Conrad
(1979) it has been discovered that deaf and hard of hearing children attending schools using an oral
approach rarely acquire sufficient lip-reading skills. The children with hearing loss greater than 85
dB could only comprehend about 25% to 28% of the words through lip-reading that they could
comprehend through reading. The children with hearing loss less than 65 dB could only
comprehend about 36% of the words through lip-reading that they could comprehend through
reading. Also the studies have shown that many deaf and hard of hearing individuals have difficulty
reading (Conrad, 1979; Gallaudet, 2003). This is explained by the fact that the words and the
writings are based on the spoken language, something that the deaf are not truly acquainted with
(Sears and Jacko, 2008).

On the other hand, the interactive computer systems enable vast amount of possibilities. The
software becomes a service in different aspects of our lives and the digital technology can reduce
the gap between physically and mentally challenged people and for this project, it can help deaf
and hard of hearing people to communicate with each other and their surrounding. When
developing a software of this kind, it is important to consider the following general
recommendations: to provide visual form of all auditory information, to ensure that all visual cues
are noticeable, to offer an operation mode for noisy environments or if sound is turned off; to
Support ShowSounds feature if it exists in the operating system.

The next steps were learning about the sign language, designing the system, incorporating the right
technologies, developing the application and testing it.
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3. ELABORATION OF THE PROBLEM

The Sign language uses not only the hands, but also the head, lips or the torso. This is not universal
language and the languages differ from country to country. Also sign languages are not based on
the spoken language of the region.

The Macedonian sign language is based on gestures and body gestures, as all the other sign
languages. The hands are the basic communication means. The signs are performed with
predefined movement and location using one or both hands. Not every hand movement has a
meaning. There are additional elements that enable more efficient and understandable
communication like head movement, facial expression, mouth or body movement.

The Macedonian sign alphabet consists of 31 signs, the same with the number of letters in the
Macedonian alphabet. There are two versions of the alphabet: one version is signed using only one
hand, and the other is using both hands.
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Figure 3.1. The Macedonian sign language alphabet signed with two hands

4. RESULTS AND DISCUSSION

The result of the used methodology is the interactive application named Sign Language Tutor. Its
technical details are given below.
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The most important part of this application is the incorporation of the visual technology. From the
work of the previous researches we can conclude that the products with visual interfaces are the
most recommendable for communication with the SL. A lot of researches are exploiting this
technology in different ways.

In the implementation of this solution for this project, few specific platforms and technologies are
used. The main one is the Microsoft platform in order to build the video games XNA. It is
represented by set of dynamic libraries that can be included in the development environment Visual
Studio 2010, and the C# is used in the programming part. The XNA framework enables the design
of 2D and 3D games. The main basic components, types and objects that are used in the process of
building the games (the same for 2D and 3D games) are: points, vectors, matrices, transformations,
camera view, effects, texture, index buffer, components of the game.

The whole visual part is created using the tools: AutoDesk Maya 2012 u Adobe Photoshop CS4.
Maya is used for creating 3D visual objects and suitable animations, while the Photoshop is used
for creating the textures, pictures and backgrounds that are incorporated into the application.
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Figure 4.1. 3D animation of the girl signing
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Figure 4.2. “Memory” game

The application consists of several modules:
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e 3D simulation — this module provides signing alphabet letters and words. The user chooses the
letter or the object and the 3D animation illustrates the chosen sign. The user can rotate the
animation in all directions and enables different views to better capture the signing. This is of
outmost importance, since the signs and words are actually expressed in 3D, usually with more
than just fingers and hands. The animation can be paused and started again.

e Memory — this module represents a standard memory game where the goal is to pair an alphabet
letter with the appropriate sign.

e Explore — this module is a 2D game where our hero goes in an adventure against monsters and
collects objects. Each of the collected objects is an award — an animated 3D sign of that object in
MSL. The game doesn’t require too many skills and it is adapted for children.

The Sign Language tutor is built from several software modules that are interconnected. This
enables easier manipulation and expandability of the project. The following modules are created:

SignLanguageTutor
SignLanguageTutorContent
SignLanugageTutor.Core
SignLanguageTutor.AnimationPipeline
SignLanguageTutor. AnimationAux
SignLanguageTutor.TileEngine
SinglLanguageTutor.LevelEditor
SingLanguageTutor.LevelEditorContent

S. CONCLUSION AND FUTURE WORK

Starting from the fact that in most of the developed countries, the community of deaf and hard of
hearing people are included into society and in Macedonia they work only in closed circles, an idea
for service learning project was developed in one of the courses held in the FCSE — the course
Human — computer interaction. This project offers bigger inclusion and increases the awareness of
the problems in communication of the deaf and hard of hearing people, and an easier to learn the
Macedonian sign language.

The project follows the recommendations given by research human-computer interaction with deaf
children (Zafrulla et al, 2010; Alonso, 1995) about deaf children psychology and abilities and the
product will help in easier learning combined with fun.

As we know, the service-learning process doesn't end when a service activity is completed. A
project may be finished, but service-learning is a transformational process where students,
practitioners, and communities continue to grow as they discover mutual interests. In this project,
there are several ideas about how to expand the usability of the application. First idea is to enrich
the dictionary with more words and phrases. Another goal is to create a mobile version of this
application for the popular platforms like Android and iPhone, and make the application closer to
the potential users. We believe that it will enable the broader community to get more acquainted
with the Macedonian Sign Language.

The next possible step is to explore the possibilities of automatically signing text in Macedonian
language with using of software patterns. This requires deeper understanding of the MSL grammar.

The students from the Faculty of Computer Science and Informatics have much to offer to the
community of disabled persons and to help in developing the assistive technologies. This project
was only one idea that was realized during the educational process. A mandatory part of each
course is developing a software or hardware product, and we always try to make them practical and
useful in a certain domain. Developing designs that will help the persons with special needs is a big
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challenge and our student will be more than happy to take part in much more service learning
projects of this kind.

LIST OF ABBREVIATIONS/ACRONYMS
DaHHp deaf and hard of hearing people

SL Sign Language

MSL Macedonian sign language

FCSE Faculty of Computer Science and Engineering
HCI Human-computer interaction

ICT Information Communication Technology
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Abstract:

This paper deals with the problem of full inclusion of SwDs at the Faculty of Electrical
Engineering and Information Technologies (FEEIT) at Ss. Cyril and Methodius University
in Skopje. Using different techniques (surveys, observation, measurement, and interviews),
the authors made research in five different areas regarding the problem of access to the
FEEIT of SwDs. The physical access to the facilities used by the FEEIT for educational,
research, administrative and other utility purposes has been taken as a starting point to
move to the next level of interest - the attitude of the students and the faculty members
towards students with disabilities as their colleagues and students. By interviewing
members of the administrative staff, conclusions were drawn about the efforts the Faculty
makes in order to provide enhanced access for SwDs. Finally, the interview with the
library staff answered the questions about FEEIT’s equipping with technology and
resources for study and research for students with different needs. The results showed that
despite the relatively positive attitude regarding the issue of greater inclusion of SwDs at
the Faculty, there is still much to be done in order to improve the full inclusion and service
learning in this higher education institution.

Keywords: students with disabilities, persons with disabilities, FEEIT-Skopje, attitude, access,
inclusion

1. INTRODUCTION

Republic of Macedonia as an underdeveloped country has to cope with many issues in education.
One of them is to maintain the quality of the higher education on a high level in a time of a
considerable portion of unemployment, reforms in education and constant changes of the needs of
society, industry and business. In order to keep pace with other European countries in the field of
higher education, Macedonian educational institutions have to provide high quality study
programmes and high quality research. It is still a challenge for the universities to improve the
conditions they offer as to ensure equal access for all students and greater inclusion of people with
disabilities (PwDs) in the academic process, even though the Law on Higher Education (Official
Gazette of the Republic of Macedonia No0.35/2008) provides that all the citizens of the Republic of
Macedonia have the right to obtain education at the institutions of higher education of the Republic
of Macedonia, under equal conditions.

' Students of Ss. Cyril and Methodius University- Skopje, Faculty of Electrical Engineering and Information
Technologies, Rudjer Boshkovikj bb, Karposh 2, 1000 Skopje.

* Adjunct English Instructor and Head of Library at Ss. Cyril and Methodius University- Skopje, Faculty of
Electrical Engineering and Information Technologies, Rudjer Boshkovikj bb, Karposh 2, 1000 Skopje, Tel.: +389
23099 187, fax: +389 2 3064 262, e-mail: rozitape@feit.ukim.edu.mk
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This Case Study analyses the Faculty of Electrical Engineering and Information Technologies -
Skopje (FEEIT) at Ss. Cyril and Methodius University in Skopje, regarding the inclusion of
students with different kinds of disabilities into the study programmes and research offered by this
Faculty. The study covers five different topics of the problem of full inclusion of SwDs. The parts
of this study shall be presented separately, describing the methodology used, the obtained results
and the conclusions.

2. PHYSICAL ACCESSIBILITY OF FEEIT’S FACILITIES

2.1. Methodology

Higher education institutions should ensure that all students can access the physical environment in
which they are supposed to work, study, and socially interact. That means that institutions have to
make sure all the facilities and equipment are as accessible as possible to disabled students
(Hopkins et al., 2005).

In the first stage of the research, special attention has been paid to the physical accessibility of the
facilities and rooms used for educational, research and administrative purposes and rooms used in
student’s everyday life - restrooms, canteens, and photocopy facility. In this stage, observation,
measurement and comparison to valid standards have been used.

The authors carefully observed all of the rooms used by FEEIT - its students and employees, and
made preliminary notes about the discovered weaknesses. The Rulebook on the manner of
provision of uninterrupted access, movement, and stay and work of the persons with disabilities to
the objects and into them (2010) and the reference book “Accessibility: Reference book for
provision of access to open spaces and facilities,” (Korobar et al., 2006) have been taken as
references and standards. The existing entrances, hallways, ramps, elevators and spaces were
measured and compared to the recommended standards. Photographs of specific places were taken
in order to document the results and help conclusions to be drawn.

2.2. Results

FEEIT mostly uses two buildings - the main building with two main entrances, and the annex
building just opposite the main building. Figure 2.1. shows the only ramp for access to the
Faculty’s main building. The tilt angle is too sharp and the surface is slippery. Also, the slope is
accompanied by one handrail only.

Figure 2.1. The ramp at one of the entrances

The entrance to the annex building has no ramps at all, as can be seen from Figure 2.2.:

The dimensions of the stairs and front doors nearly meet the criteria for physical accessibility to
persons with slighter forms of physical disabilities. The entrance which has a ramp has wide doors,
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but is not suitable for independent use for people in wheelchairs - the door is heavy and an assistant
to open the closed door would be necessary. The entrance without a ramp has power doors.

Figure 2.2. Entrance to the annex building with no ramps

The main building is equipped with two elevators. Students are not instructed how to use them as
they are locked most of the time and are mainly intended by the employees and for people with
disabilities. However, the elevators do not meet the needs of all PwDs as their entrances are 70 cm
wide, measured from outside, and 63 cm measured from inside, as there is an outer and inner door.
The cabinet dimensions are 200x98x117cm (length x width x depth) and the standards (Korobar et
al., 2006) prescribe a minimum of 110 ¢m in width and 140 ¢m in depth. The current dimensions
allow neither access nor rotation of a wheelchair.

min 140 |

o
-
-
— c
E
> 3500 N
Figure 2.3. Elevator in the main building Figure 2.4. Standard dimensions for an elevator

(Korobar et al.,2006)

On the ground floor of the main building, there are the Library, the Reading Room, the
Amphitheatre and the Dean’s Office. All of them are accessible for the students - with and without
special needs, except the Amphitheatre - there are two steps which prevent people in wheelchairs to
access the room in which lectures are held every day. There are two doors to this lecture room and
they are 195 cm wide, which allow a wheelchair to access.

The restrooms on the first floor, which were measured and compared to standards, are completely
out of standards. With a doorstep and a width of only 77 cm of the first door and the 65 cm of the
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second door, they are inaccessible for persons with physical impairment. The restrooms are not
equipped with handrails or specially designed toilets and the door of the cabinets open in direction
opposite of the standards - towards the inside of the cabins.

Figure 2.5. Entr;:l-rlce ;[0 the Amphitheatre

According to ADA standards (2010), a parking with less than 20 parking spaces should have at
least one place for people with special needs. In general, 3% of the total number of parking spaces
should be designated for people with disabilities and clearly marked with the international sign for
PwDs. The agreed standards in Macedonia are bit less strict and they prescribe that a parking with
less than 200 spots should have less reserved spots than the ADA standards (Korobar et al., 2006).
The Faculty uses three big parking areas and not a single space is reserved for PwDs and no sign
has been put to mark some parking spots as spots for SwDs.

2.3. Conclusions

The main building of the FEEIT was built in 1960s and it was not build to suit the needs of the
PwDs. Since 1960, the building has been slightly renovated, but it needs a lot more changes and
adaptations to be fully accessible for all. At this particular moment, a person with physical
disability, especially a person with mobility impairment cannot independently use the FEEIT’s
facilities.

3. ATTITUDE OF THE STUDENTS WITHOUT DISABILITIES TOWARDS
STUDENTS WITH DISABILITIES

3.1. Methodology

To find out about the attitude students of FEEIT have towards SwDs and their opinion on the
inclusion of PwDs in the regular education and research processes, a survey was conducted among
first-year students enrolled in the English course at the Faculty. A survey questionnaire with 13
questions was distributed to 80 students. Most of the questions offered multiple choices for answers.
All of the distributed questionnaires were returned answered, but some students did not provide
answers to all the questions.

3.2. Results

The survey results show that most of the students, 79% of the respondents, believe that they are
well informed about the term “persons with disabilities” or “people with special needs”. More than
a half of the students (53%) responded that they have never had a closer contact with PwDs, but
73% of the total number of students who responded the survey have attended a lecture, a training or
a workshop where disabilities were in focus.

Most of the students (64%) completely agreed to the statement that persons with disabilities should
be entitled to the same rights and opportunities as people without disabilities, whereas only 2% did
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not agree with this. Opinions about whether in Macedonia persons with disabilities enjoy the same
rights and opportunities as people without disabilities were divided as follows:

5) In Macedonia, people (students) with disabilities
have the same right and opportunities as people
(students) without disabilities.
o a) | completely agree H b}l agree
M c) | do not have a particular opinion B d} | quite disagree

M e) | completely disagree

™
0oV

Figure 3.1. Distribution of answers to question no. 5 of the questionnaire

Regarding the inclusion of SwDs into the higher education, 11% believe that SwDs are included
enough, 46 % are not sure (they do not know) and the rest, 43% of the students who responded,
think that SwDs are not included enough into the higher education in the country.

Asked if they would mind the professors to modify the study programmes in order to make them
suitable for SwDs, 79% responded that they would not mind, and 80% of the students who
responded the questionnaire would not mind their professors to extend the due time of the exams
for their colleagues with disabilities.

According to the answers, when they meet a colleague with disability 38% of them offer help, 43%
wait for the colleague with disability to ask for help, 9% get confused and are not sure how to react,
1% ignores the person, and the rest (9%) either did not answered or circled “other”.

Opinions were rather different on the statement that SwDs should study at special institutions -
25% responded that they completely agree, 20% that they agree, 33% had no opinion, 15%
disagreed and 7% completely disagreed with the statement. On the other hand, 42% completely
agreed that SwDs are able to study and successfully complete all the necessary activities and tasks
needed for graduation and another 40% just agreed with this. The rest either did not know (12%) or
disagreed (6%) - no one completely disagreed.

The final question asked the students to choose among several offered answers (on a Likert scale)
regarding the statement that the teaching staff of the Faculty is well trained for adaptation of
teaching materials in order to meet the needs of SwDs. Results were: 49% remained neutral, 20%
disagreed, 15% agreed, 9% completely disagreed, and 7% of them completely agreed.

3.3. Conclusions

The answers that students gave to the questionnaire show clearly that students of FEEIT are aware
of the fact that SwDs are not fully included in the HE in Macedonia. Despite the fact that most of
them believe to be well informed about disabilities and the needs of PwDs, most of them have had
no direct contact with such persons. They mainly believe that all students should have same
treatment and opportunities, but they think that this group of people is not equally represented in
the HE in the country. Students are sometimes not sure how to react in the presence of a person
with disability and it can be concluded that the students lack education and information regarding
this matter. They are mostly positive towards SwDs, but there is a hint that they may not
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understand well what does modification and adaptation of educational materials and programs
mean.

4. ATTITUDE OF THE TEACHING STAFF TOWARDS STUDENTS WITH
DISABILITIES

4.1. Methodology

For examining the attitude of the teaching staff of FEEIT towards students with disabilities an
electronic questionnaire was used. A questionnaire containing 10 questions - 1 about the academic
title of the respondent and number of years of experience in teaching in HE, and 9 problem
specific: 7 structured and 2 open-ended questions. The questionnaire was sent to approximately
200 addresses by use of a single address. Out of those nearly 200 addresses, some 120 belonged to
members of teaching staff. The text of the e-mail with the link of the survey clearly stated that it
was addressed to members of the teaching cadre only. The number of filled in questionnaires is 30,
which would say that the response was some 25% (from the 120 addresses).

4.2. Results

Most of the respondents are junior teaching assistants or teaching assistants (11 out of 29 people),
then full professors follow (8 full professors), after them are associate professors (6 associate
professors) and assistant professors (4 assistant professors). Considering the number of professional
experience, the distribution is quite even: up to 5 years - 7 respondents, 5 to 10 years - 7
respondents, 10 to 20 years - 8 respondents, and over 20 years - 7 respondents.

Half of the teachers said that in the course of their careers have had students with disabilities,
whereas 17% are not sure - the rest stated that they have never had one.

A great deal of the respondents (70% or 21 person) believes that he/she could easily notice a
student with disability, only one person said that he/she could not tell whether a student has a
disability or not, and the rest did not know (4.1.Figure).

3. Are you able to easily recognise a student with
disabilities (some kind of disability)?

Ha)Yes Hb)No Mc)ldonotknow

Figure 4.1. Distribution of answers to question no. 3 of the questionnaire

Asked if they think that the presence of students with disabilities in the regular classroom would
have a negative influence on the class dynamics, 73% answered that it would not have negative
influence, 17% answered with “I do not know” and 10% answered with “Yes”.

Answers to the question about equal possibilities for success in the professional field of SwDs
showed that most of the teachers who responded believe that the chances for success are the same
(41%), but the number of the teachers who think that the chances are lower for the SwDs is not low
- 31%. The rest 28% do not know.
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Regarding the modification of the syllabus and the programmes to be appropriate for SwDs, 53%
would have no objections to make modification to their study programmes, 10% would have
problem doing that and 27% answered that it depended on the program.

A large number of respondents, even 97% have never attended a seminar, training or workshop for
teaching SwDs, and 73% of the total number of respondents of the survey believe that it would be
useful to attend such trainings, seminars or workshops.

The first open-ended question asked for their opinion about the inclusion of SwDs into the regular
education programs. This question was answered by 27 teachers and they mostly believe that
students with disabilities should be included fully, and that the Faculty should make efforts to
provide conditions for every student to be able to participate in the programs and have the right to
higher education. Here are some of the answers which are found to be slightly different:

e “Ifit doesn’t have a negative influence on the rest of the students, I think that inclusion of
SwDs in the regular education programs shouldn’t be a problem.”

e “I have no opinion. It is more important to consider what they will do after graduation. “

e “It depends on the type and the level of the disability; it is possible that some of the
students with disabilities can be integrated without problems in the regular education
programmes.”

e “Only to a certain level of disability”

e “There would not be a problem regarding the lectures, but the problem would arise during
the practical work.”

4.3. Conclusions

Conclusions can be derived that the teaching cadre of FEEIT mostly believes that there is a need of
a total integration of the students with disabilities in the regular study programmes. According to
the results, they are aware of their lack of skills in recognizing disabilities in students and that they
need to learn about working and teaching SwDs. They recognize the problems with physical
inaccessibility of the facilities that the Faculty uses and they agree in large percentage that
modifications to the programs can be done easily and should be done to raise the number of SwDs
at FEEIT.

5. ATTITUDE OF FEEIT AS A UNIT TOWARDS STUDENTS WITH
DISABILITIES

5.1. Methodology

For the purpose of this study, an e-mail with 6 questions was sent to the Head of the Student
Affairs Office and an electronic questionnaire with thirteen open-ended questions was sent to the
Dean of the Faculty, the Vice-Dean for Education and the Secretary.

The Head of the FEEIT’s Student Affairs Office replied to all the questions, but with very short
answers and without additional explanations, and the questionnaire sent to the Dean of the Faculty,
the Vice-Dean for Education and the Secretary were not received until the end of the due time
planned, so they were interviewed orally.

5.2. Results

From the answers received from the Head of the Student Affairs Office, it can be seen that there is
no employee/officer or a contact person in the Student Affairs Office responsible for cooperation
with SwDs and keeping records of SwDs and matters regarding their issues. According to the
respondent, currently only one student with disability is registered at the FEEIT and that person is
physically impaired. A student can be registered as a PwDs only upon a personal request of the
person with disability and by delivery of document about the medical condition issued by a
relevant health institution.
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The officers of the Student Affairs Office have not attended a seminar, training or a workshop for
work with SwDs/PwDs in the last 10 years and have not had collaboration with an organization of
PwDs. According to the answers, not a single student has asked the employees of this office for
help or some kind of service until today.

The three top managers of FEEIT are unanimous that FEEIT implements the current regulations
and laws, but that has no strategy of its own regarding the SwDs. The general stand of the Faculty
towards this problem is that additional efforts should be done to enhance the enrollment of SwDs.
According to the answers, until recently not much in particular has been done to improve the
conditions for this category of students, but in August 2012 a working group/body was created for
elaboration of the problems and needs of SwDs, and creating a strategy for provision of
uninterrupted physical access and study programmes suitable for all.

The Faculty has not got a nominated person responsible for contact with SwDs or dealing with
problems these students face with at FEEIT. The respondents all replied that neither the teachers
nor the officers who work at the Student Affairs Office attended lectures, seminars or workshop at
the FEEIT initiative and that the Faculty has never collaborated with some NGO or other type of
organization representing PwDs or SwDs.

To the question about whether the management encourages the teachers to modify the study
programmes in a case they have students with disabilities in their class, the Secretary and the Vice-
Dean replied that they can not interfere too much in the programs, but they support that kind of
modifications, and the Dean replied that he strongly encourages them. They all stated that not a
single student has asked them to mediate modification of programs or for other form of help.

The Vice Dean for Education believes that funds for support of SwDs should be provided by the
State, the Secretary thinks that help should be provided by the State and by the University, and
Dean states that funds for SwDs should be provided by all of the mentioned choices in the question
(the state, the university, the faculty or some other institutions).

None of the interviewed persons knew the exact number of students with disabilities currently
studying at FEEIT as students can be registered as SwDs only on personal request. According to
them, the new software for student admission offers possibility for a student to register as “a person
with disability of first degree”. They all responded that FEEIT has not acquired assistive
technology yet, but the Dean stated that the working body he established would work on this issue
also.

5.3. Conclusions

It can be concluded that FEEIT is not well prepared administratively for students with disabilities
at this moment. However, there are initial efforts regarding SwDs and their total integration in the
HE. It is especially shown in the fact of establishing a special body for elaboration of the problem
and finding out solutions.

6. AVAILABILITY OF RESOURCES FOR STUDENTS WITH DISABILITIES

6.1. Methodology

The Faculty Library being the main resource for study and research materials and information, the
Head of the Library was sent a questionnaire with 5 open-ended questions. The questions covered
the topics of physical accessibility of library services and programs, the use of assistive technology
and library contacts with people with disabilities.

6.2. Results

Asked about the existence of materials suitable for SwDs of differen kinds, the Librarian explained
that the FEIIT’s library does not possess any materials specially designed to suit the needs of SwDs.
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In addition, it was said that there is a certain number of electronic materials, but no materials have
been purposefully acquired for SwDs. According to her, all the facilities used by the Library have
adequate physical access - the location of the Library is suitable for all students as it is located on
the ground floor of the main building. Furthermore, the services and programs offered by the
library are provided for all students equally - the library assistants help the patrons in the process of
borrowing the units and use of computers, but the Library offers no assistive technology.

The Librarian stated to have attended workshops for working with PwDs, taken part in projects
concerned with PwDs and made contacts with organizations of PwDs on her own initiative. The
library assistants have not attended any trainings, seminars or workshops in the last 10 years on a
request of the Faculty.

6.3. Conclusions

The findings show that the library staff is aware of the problems PwDs are faced with in the HE
and are showing initiative for improving their work in order to help the integration of this particular
group of patrons. However, little has been done regarding inclusion of assistive technology or
supply of special literature for SwDs.

7. CONCLUSION

The results of the survey and the conclusions drawn from these five different parts of the study
witness about the initial good will for improvement of the conditions at FEEIT. The teaching staff
is willing to make modifications to the programs and their awareness for the need of adaptations to
the physical environment and the students are supportive to their colleagues with disabilities. The
management did show a particular interest in resolving the current problems with physical access,
modification of programmes, and provision of special equipment for SwDs at FEEIT by
establishing a working group whose task is to elaborate the problems SwDs face with and to give
propositions for resolving the problems addressed.

It can be concluded that theoretically things are rather positive, but there is still a lot of work to be
done in practice. The first step being made, it is possible to achieve good results in near future.

8. FUTURE WORK

The findings and conclusions of this study indicate a clear need for further practical work in the
field of enhancing the enrollment of SwDs into the regular study programmes of FEEIT in Skopje.
The first steps to it should be making modifications and adaptation of the physical space used by
this institution. Here, the fact that the buildings that FEEIT uses are shared with the Faculty of
Mechanical Engineering in Skopje should be mentioned. These two faculties should join forces -
collaborate and share expenses in the process of making the buildings, the lecture rooms and all the
other objects accessible. The concept Design for All should be implemented.

The next step should be raising the awareness of the teachers and students about the disabilities and
the needs of the PwDs through organizing workshops and trainings at the Faculty. Employees of
the Faculty should be sent to trainings for working with students with different kinds of disabilities
and regular contacts should be kept with organizations of PsDs.

Well-informed and trained personnel can make considerable change, can improve the life of this

category of people and enable their full inclusion in the higher education. In this way, the Faculty
would work in accordance with the Law on Higher Education.

LIST OF ABBREVIATIONS/ACRONYMS

PwDs Persons with Disabilities
SwDs Students with Disabilities
FEEIT Faculty of Electrical Engineering and Information Technologies
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HE Higher Education
ADA Americans with Disabilities Act
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Abstract:

This paper reflects on an Architectural Design course modification with implementation of
service learning methodology in the education of future architects, tackling the problems
of accessibility of higher education institutions for people with disabilities. Since the
building of the University Ss. Cyril and Methodius, Faculty of Architecture — Skopje (the
building where future builders of the Republic of Macedonia are educated) is inaccessible
for people with disabilities the case study is the existing building and the adaptation of its
architectural barriers for better accessibility of people with disabilities.

Keywords: service learning, accessibility, architecture, adaptation, education.

9. INTRODUCTION

The idea of improving access to higher education through the use of service-learning methodology
is, to some extent, directly related to the study visit in the US and the tour which mentors from the
Faculty of Architecture in Skopje, participants in this workshop, had around Universities in the US
as a part of the JFDProgram sponsored by the U.S. State Department few years earlier. Within the
final conference of the JFDProgram which was held in Washington DC in May 2007 participants
from Republic of Macedonia proposed a project for improving the accessibility of the higher
education institutions in Republic of Macedonia for people with disabilities.

The First-hand experiences with new educational methods (including service learning) in education
institutions with minimal architectural barriers were an awakening moment. It was about time to do
something to improve the current condition of accessibility of higher educational institutions in the
Republic of Macedonia and raise the awareness of the general population for this issue.

Changes that happened in the curriculum of the Faculty of Architecture in Skopje recently as a
result of the implementation of the Bologna declaration and mobility of students and credits
introduced the Architectural Studio as a new type of training in the educational process of future
architects. Also the shift of generations in the teaching staff, have created new opportunities to
address the problems of accessibility and architectural design without architectural barriers. Yet,
the inert institutions, the unpreparedness for deviation from familiar pathways as well as the
financial problems the higher education institutions in Republic of Macedonia have, are huge
problems for the realization of such a project. For these reasons, the realization of the proposed
project differs from the initial concept. It is fragmented, partial and its implementation is delayed.
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10. METHODOLOGY USED

The proposed project researches the aspects of accessibility to higher education institutions as a
“spatial” problem. The proposed project deals with this problem by using “service learning”
methodology in context of people with disabilities in the educational process of future architects.
Service learning is a teaching method that combines and enriches formal education with adequate
service in the community. The principles and practices learned through formal education are placed
directly in the adequate social context (service to others), and in our case in the spatial environment.
Besides the specific professional skills by using service learning the student learns about civic
responsibility simultaneously strengthening the community. The case study for this project is the
existing building of the Faculty of Architecture in Skopje.

The implementation of service learning educational methodology started as a project by the
mentor’s active participation at a couple of regional conferences presenting papers on service
learning and accessibility issues®, gathering and sharing information about various experiences on
the specific topics with the other participants at the conferences. Once the goals were crystallized
and the way to reach them was clear, a team of mentors® and students® was formed in order to work
together on the problem of improving the accessibility of the Faculty of Architecture for people
with disabilities. The first set of workshops of the Alumni Engagement Innovation Fund Project -
“Equal Access through Service Learning for Persons with Disabilities” implemented through the
Macedonian American Alumni Association (MAAA) was used as an opportunity for the students
of architecture to listen and discuss, and by doing so, learn more about the problems and challenges

* JEDP Regional Alumni Conference on Service Learning: Implementation, Impact and Visibility August 27-
31, 2008 in Herceg Novi, Montenegro. Presentation and Discussion: “Access to higher education from an
architect’s point of view” presented by Bojan Karanakov

JFDP Regional Alumni Conference on “Enhancing the Accessibility of the Higher Education to the
Disabled” November 22-24, 2010 in Skopje/Ohrid, Republic of Macedonia

Presentation and Discussion: Better Higher Education for Everyone” Presented by Bojan Karanakov

> Bojan Karanakov MSci, Mihajlo Zinoski PhD, and Divna Pencic PhD

6 Anastasija Nikolovska, Barbara Irakoska, Gordan Vitevski, Kristina Jordanovska, Mila Dimitrovska,
Monika Novkovikj and Vlado Danailov - students in the 8" semester - the 4™ year of studies at the University
“Ss. Cyril and Methodius” Faculty of Architecture, Skopje
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that students with disabilities encounter daily directly from them. They also listen and learn how
professionals from other fields of expertise address the problem of accessibility (Figure 2.1.).

This step was followed by a series of discussions between mentors and students where the problem
of adaptation of the building of the Faculty of Architecture for people with disabilities from an
architectural point of view was opened in front of the students and was introduced as the subject of
research.

11.  DEFINITION AND ELABORATION OF THE PROBLEM

Although the problem of accessibility of the cities is as old as the cities themselves, the question of
treatment of the architectural barriers is relatively new. The problem of integration of persons with
disabilities in all segments of society is directly linked in causal connection with the accessibility of
buildings and urban infrastructure in general. Cities and buildings that we actively use and spend
our everyday life in are old, designed at a time when the question of their accessibility for people
with disabilities was not actual. It is unquestionable that the newly designed and built facilities
within the urban tissue should be designed according to the accessibility standards. But the city is
not made only by new buildings. What happens with the rest of the city and the old buildings which
are home to some of the public institutions supposed to be accessible to all? The answer is
adaptation. They should be adapted to allow accessibility for all, within the limits of the possible,
reasonable and legally permissible (Figure 3.1.)".

Figure 3.1.

Skopje is a city that cannot serve as a good example of the level of its accessibility. Due to the
above mentioned causal link the number of people with disabilities that are actually present and
visible in Skopje daily life is minimal, and as a direct consequence of this, the awareness of the rest
of the citizens is very low.

11.1. Research subject

The building in which the Faculty of Architecture at the University "Ss. Cyril and Methodius "in
Skopje is accommodated, is the same where our professors studied, we studied as students and now
work as teachers. It is over 60 years old. At the time it was designed as a Technical School the
problem of accessibility for people with disabilities was not taken into consideration by the
designers. Hence, the building is completely inaccessible to people with disabilities. (Figure 3.2.)

7 A proposal for adaptation of the main entrance to the building of The Faculty of Architecture designed by Bojan
Karanakov presented at the JFDP Alumni Regional Conferences in 2008 and 2010
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Since its inception until now, over 4300 students have graduated at the Faculty of Architecture in
Skopje. Considering that the Faculty of Civil Engineering and its students are situated in the same
building, as well as the fact that all enrolled students have not graduated, the number of students
who have studied in this facility is significantly larger. The number of students with physical
disabilities who have studied at this facility for higher education throughout its history is very small,
almost negligible. During the period of their studies, these few students with disabilities have
encountered unimaginable problems in their constant struggle with the architectural barriers. Only
because of their perseverance and sacrifice and the perseverance and sacrifice of their families, as
well as the love for their future profession and desire for learning they managed to graduate at the
inaccessible building of the Faculty of Architecture in Skopje. In civilized societies it is
inacceptable to have future students choose the University or Faculty they are going to study in,
based on the physical accessibility of the buildings instead according to their aspirations and talents.
Having in mind that this is the building where the future builders of the Republic of Macedonia are
educated in, it becomes the perfect place to act in the context of addressing this troubling issue.

Figure 3.2.

12. RESEARCH PROCESS

12.1. Goals of the research project

The aim of the project is including “service learning” methodology in the educational process
through the architectural design project for adaptation of the actual building of the Faculty of
Architecture in Skopje for people with physical disabilities. Student’s project will be enrolling
within the existing curriculum of the Architectural Studio courses through several academic years.

The architectural design projects of specific course subjects will be enriched with exact problems

and locations related the accessibility of the existing building of the Faculty realized through
workshops or internal student competitions. The possible topics for the Architectural Studio
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courses associated with the general topic of accessibility of the Faculty of Architecture in Skopje
include:

- Measuring and documenting the existing building of the Faculty of Architecture

- Presenting the building in drawing and model

- Building a digital model of the building

- Students research about accessibility issues through active assistance aimed at the group of
people with disabilities (service learning)

- Designing an architectural design for adaptation of the building for the Faculty of
Architecture in order to improve its accessibility for people with disabilities (parking lots,
ramps, lifts, platforms, toilets...) followed by lectures and discussions on relevant topics

- Introduction of Design-Build Studio in the curriculum of the Faculty during which
students are meant to design a project for adaptation of the Faculty of Architecture and
would be directly involved in the actual building of some of its segments under proper
supervision.

- Designing a new building for the Faculty of Architecture where students will apply all their
previously gained knowledge in the Architectural Studio courses by working on specific
problems of adapting the existing building of the Faculty of Architecture.

Beside the Architectural Studio courses, segments of the project could be covered by different
specific courses in agreement with the course teacher. For example, digital models could be built at
the CAAD and CAAM courses, cardboard models within the Modeling course, etc. And if that's
not possible as well, then, an internal student design competition could be organized in order to
include that same segment in the final report.

12.2. Realization of the research project

The project was realized in the 8 semester as a part of the Architectural Design 6 course (Design of
Public Buildings) which professor Mihajlo Zinoski, one of the mentors in the project, teaches.

A group of 7 students was selected to participate in this project and their regular course assignment
was replaced by this project’s assignments and at the end, upon the successful completion of the
assignment, the students were awarded 2 credits each.

The research project’s first step of realization was the preparing the technical documentation of the
actual location and the critical accessible points at the building as well as 2D and 3D representation.
(Figure 4.1.)

Students designed an architectural project for adaptation of the building improving its accessibility.
The architectural proposal consists of several variations for the same positions in order to discuss
the advantages or disadvantages of each proposal. Provided solutions with different complexities of
adaptations were developed in order to allow further deeper calculation and analysis of the
financial aspects of the proposed interventions. The possibility for building in fazes (according to
the funding) was also taken into consideration. (Figure 4.2.)

The aspect of social integration in the proposed architectural interventions was especially important
in the design process. The main goal of such an approach was to make the new architectural
interventions (mainly designed for students with disabilities) be used simultaneously by all the
other students in their everyday student life, not exclusively by persons with disabilities. So
benches, shades, bicycle stands that are used by all the students became a part of the access ramps.
(Figure 4.3.)
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Figure 4.1.

®

Figure 4.2.
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Figure 4.3.
The points that were addressed through this student design are:

- access points to the existing building of the Faculty of Architecture (for pedestrians and
vehicles)

- parking lots for people with disabilities

- accessible entrances in the building

- horizontal communications through the building

- vertical communications through the building

- accessible toilets

- accessible classrooms

- accessible doors and thresholds

13.  CONCLUSIONS AND FUTURE WORK

Expected effects of the project are:

- Increased awareness of architects (current and future) for this marginalized group of people
in our society that mainly because of architectural barriers are prisoners of their own homes
and do not have access to a part of life in the city;

- Better education of architects by implementation of new methodologies in the educational
process;

- Learning architecture through discussion, design and construction of student projects;

- Meeting the accessibility standards and gaining educational facilities accessible for all.

Once the final design and financial calculations are done the Faculty may request funds for its
realization or realization of a certain segment of the design. Due to the humane dimension of such
an endeavor, its implementation in the educational process of future architects and the
improvement of the quality of higher education within our colleges and universities we believe that
this proposal will be supported by all relevant institutions in which we can apply for financial
means: government, ministries, embassies, NGOs, etc.
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The Faculty of Architecture is not the only higher education institution within our University that
does not meet the accessibility standards and so the possibility for this project to cover several
faculties within the University is open. Other educational institutions (high schools, elementary
schools, kinder gardens, daycare facilities...) have accessibility problems so they can become field
of interest of the same project. Bearing in mind that many of the surrounding countries share the
same problems, this project can grow and become regional.

Integration of people with disabilities in all segments of society is an obligation for all of us, no
matter what kind of physical condition we are now in. This process should not be understood as a
process that helps someone out there, far away, because we are all potentially people with
disabilities and special needs. Even in the most of egoistic contexts, it is in our interest to make the
city and life in it accessible to all.
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Abstract:

Around 15 — 20% of the world’s population can be classified as people with disabilities.
For that reason we are obliged to take their needs into consideration, as well as to assist
them in every possible way to conduct a normal life as much as possible. One of the
biggest problems the persons with disabilities are challenged with is the problem with
psychological depression resulting from the lack of attention that other people provide.
This is an everlasting fight that we as human beings are faced with, to encourage humanity
and raising awareness among the main-stream population.

Among the severe vulnerable are the persons with disabilities with mobility dysfunctions.
Unfortunately, in a significant number of countries where the awareness for physical
accessibility is low, the problem of physical accessibility is not solved. In those countries,
including as well Macedonia, architectural standards and rules are ignored, implying
limited physical access of individuals with disabilities, e.g. buildings without elevators,
access ramps, paths along which the people with physical disabilities could safely pass,
inaccessible medical institutions, educational institutions, cultural objects, social welfare
centers, private buildings and countless other anomalies are present. It is time to change it,
in order to enable equal access to all, thus make the world a better and a more accessible
place to live.

In this paper we focus on the issue of the mobility of the persons with physical disabilities,
in particular, adapting the existing inaccessible staircases or similar vertical obstacles in
the buildings by means of proposing installation of an automated pneumatic platform-
wheelchair. For the purpose to be understandable for a wider population, herein, we only
present the basic project idea without the corresponding technical calculations. We believe
that with our project idea, we are contributing to a possible solution to the problem of the
inaccessible staircases in inaccessible buildings persons using wheelchairs are faced with
on a daily basis

Keywords: elevator, persons with disabilities, physical accessibility, environmental awareness.

1. INTRODUCTION

People rarely pay attention to problems they are not challenged by. I am not ashamed to admit that
I was not an exception to this and therefore like all other people, I paid little attention to the
problems the persons with disabilities face, as well as to their needs.

! Student at the University “Ss. Cyril and Methodius”, Skopje, Faculty of Mechanical Engineering, Institute
for Hydraulic Engineering and Automation.

? University “Ss. Cyril and Methodius”, Skopje, Faculty of Mechanical Engineering, Institute for Hydraulic
Engineering and Automation, e-mail: laze.trajkovski@mf.edu.mk.

3 University “Ss. Cyril and Methodius”, Skopje, Faculty of Mechanical Engineering, Institute for Hydraulic
Engineering and Automation, e-mail: ana.lazarevska@mf.edu.mk.
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However, when in my family a problem of that kind appeared, I found it acceptable, even
necessary to start considering these issues and to speak publicly about these topics. Moreover, it
inspired me to work on this project that hopefully shall be able to solve some of the problems the
persons with disabilities face, i.e. to increase accessibility and mobility at least of locations where
they need and want to go and visit.

The work presented herein deals with solving the problem of climbing up and down the stairs with
the help of a fully automated pneumatic platform that intelligently accommodates to the obstacles
and conditions ahead of the path of movement.

2. DEFINITION AND ELABORATION OF THE PROBLEM

All around us there are proves of non-standardized stairs. Therefore, this project is meant to
consider a vast variety of flexible boundaries, in terms of type, geometry, and dimensions of the
stairs.

2.1. Stair types

In practice, generally there are three basics stair types (Figure 2.1):
1. “ordinary” stairs (Figure 2.1a) — type 1
2. stairs with a jut (“tooth”) (Figure 2.1b) — type 2
3. “montage” stairs (that do not have a vertical surface) (Figure 2.1¢) — type 3

Sensors can not detect any
i object in front and the automatic wheel chair
. wouldn't know where to stop.
There is a solution for this problem
i but | will not consider in this project.

Figure 1. Basic stair types.
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2.2. The platform versus the geometry and dimensions of the stairs

The platform subject to this work is designed to
be able to move on stairs with a height greater ‘ a. Pneumatic
or equal to 10mm and minimum stair depth of Acumulator
250mm (Figure 2.3). Due to the length of the
front cylinder, the maximum height of the stairs
is limited to 500mm.

b. Copressor
c. Batteries

Front

Due to the exactly defined distance between the J
cylinder

front and the rare wheels (1 meter) (Figure 2.2),
if the maximum stair height is 500mm, the
minimum stair depth must be greater or equal to
500mm (Figure 2.4), because the length of the
stroke of the rear pair of cylinders is 1200mm.

For easier explanation of the problem, Figure
2.3 and Figure 2.4 present the minimum and
maximum limitations, correspondingly.

— Rear
cylinders

Note: The width of the stairs must be at least
10% larger than the designed platform.

The above defined platform design, enables this
mobile platform to theoretically overcome all

stair dimensions. Figure 2.2 The automated pneumatic platform.
Stopping Accuracy [mm]
Piston speed [mm/s]
Hog s 100 300 500 1000
Spring lock +0.3 +0.6 1.0 2.0
Conditions/Horizontal supply pressure P=0.5MPa
Load weight Upper limit of allowable value
Solenoid valve for locking mounted on the locking pdr
Bore M: value of o position disp: from 100
Size, _‘
! Spring Lock Holding Power (Maximum static Load)
. . -« Extension Port Bore size [mm] 32 40 50 63 80 100
— Holding power [N]| 552 882 | 1370 | 2160 | 3430 | 539
] [TF
= . 100mm
2 50mm
o . / N PN
X —«— Retraction Port ! {é‘/
] ] - 1 | o I Q I|
& | Mechanic brake L_60mn3 | N )
i . >= 250mm N A P

Figure 2.3 Maximum and minimum dimensions of the stairs limited by the platform design.

Another limitation of the movement of the platform is that we presume that the jut (“tooth”) on the
stairs of type 2 in practice shall not exceed 30mm.

On Figure 2.3 we can see that the limitation for the minimal stairs height is directly dependent on

the reaction time of the cylinder with a mechanical brake, while the limitations for the minimal
depth of the stairs directly depends on the diameter and distance of adjacent wheels.
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Bore
|Size|

1«— Extension Port

Front pair of cylinders
with stroke length of 500mm
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[+ [*#}- «— Retraction Port

-—- <—Mechanic brake

<500mm
Stair High

»

£
£ -
€9 >=500mm |
Qo .
B X Stair depth ‘
n

-

Figure 2.4 Maximum and minimum dimensions of the stairs limited by the platform design.

It this paper we focus only on solving the problem of climbing up and down the “ordinary” stairs
(Figure 2.1a).

The problem that arises while climbing up and down the stairs with jut ("tooth") (Figure 2.1b) is
solved with a simple choice of a predefined option on the control panel of the platform, whereby
the group of sensors B (Figure 2.1, Figure 2.5) becomes active. In such case, the sensors are tuned
to detect objects at a horizontal distance of 50mm, so that the wheels of the platform stop the
rotation when the sensors detect the vertical obstacle (the vertical surface of the stairs) 50mm ahead
of it.

The design of the platform presented herein does not solve climbing up and down the stairs of type
3 (Figure 2.1c). Here we can see the limitations of the design of this platform — wheelchair. In the
case of stairs of type 3 the sensor groups A and B are not able to detect the vertical obstacle ahead
of the wheels simply because it does not exist in this type of stairs. Thus, due to the fact that the
vertical obstacle does not exist in the stairs, the platform does not obtain information that it should
stop.

The solution to this problem has been taken into consideration. However, since even the solution to
the climbing up and down the “ordinary” stairs is complex by itself, it was decided to solve each
complexity step-wise. Therefore, climbing up and down the stairs of type 3 has been left to be
subject of the next phase of this research.

2.3. Description and Function of the Platform Components

The platform (Figure XXX) is a complex automated wheelchair that is composed of
- three pneumatic cylinders,
- four-wheel drive (in the form of rollers), each equipped with 2x4 wheel sensors (Figure 2.1
shows that each wheel is fitted with A and B group of sensors placed forward and down.
Front sensors from Group A are tuned to register objects near the wheels, while sensors
from Group B at a distance of 50mm (for climbing stairs with a "tooth"). Sensors placed
down, register the safe stopping surface on stairs.
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- steppers motors that generate torque to the wheels,
- aluminum structure due to the overall weight of the wheelchair and
- comfortable seat for the person with disabilities.

On the right side of the wheelchair (optionally on the left in the case of a left-handed person) is the
control panel of the platform, from which one can choose the required parameters and movement
options, such as the type of stairs etc.

The platform consists of electro pneumatic components, thus it needs compressed air and electricity.
Therefore, foreseen is a battery placed underneath the wheelchair seat. The Programmable Logic
Controllers (PLC) power the steppers motors for propulsion of the wheels and if necessary they
activate the compressor which complements the pneumatic pressure in the accumulator. Therefore,
it is necessary to constantly monitor the level of stored energy in batteries and pneumatic
accumulator.

Because of security reasons it is also necessary that the wheelchair contains a system registering
the horizontal placement of the platform. Namely, the platform should adjust to the possible change
of the position of the person seated in the platform, following the change of the center of gravity.
This system is equipped with encoders (that directly monitor the position of the three cylinders)
and accelerometer that follows each movement of the base. Thus, if the base shifts from the
horizontal position with proportional valves, condensed air flow is directed appropriately to the
cylinders that are with less geodetic height and the platform will returns to the horizontal position.

2.4. Process and cycles

The process of climbing up and down the stairs can be divided into three phases, as follows:

Phase I — the wheelchair has changed its position with the wheels (rollers) from ground plane to
the stairs, while the rear wheels are on the initial plane — level. The movements in this phase
depend on the size of the stairs, their height, as well as their length. It lasts until the sensors on the
rear wheels (rollers) are not activated or they do not detect the first stair ahead of them. When that
happens, the platform automatically switches to phase 2 or 3, respectively, for the particular
situation.

Example: If the platform needs to climb 3 stairs with a height of 200mm and length 250mm, even
before the rear wheels can identify the first stair, the front wheels shall end their ascent. The
wheelchair will rotate the wheels while the rear sensors recognize the first stair. At this point the
platform will automatically transfer from phase 1 to phase 3, and will continue its movement.

Phase II - In this phase, the front and rear wheels are both on the stairs. The movement is slower
compared to the movement during the first phase due to the complexity of the problem, as well as
because of the stability of the structure. Compared to the rear wheels, the front wheels work
independently, and in any moment if a sensor is activated, the recorded logic in the PLC “knows”
exactly what is the next step. The question arises whether the platform is able to climb up and
down stairs each with different stair depths. Certainly, this shall not represent a problem because in
the predefined logic of the PLC priorities are set to follow various types of obstacles.

e [f the sensors on the rear wheels (rollers) first recognize a stair, in order to secure the stability
of the platform, at least three wheels (rollers) have to stand firm on a stable surface.

e If the sensors on the front wheels (rollers) first recognize a stair, in order to secure the stability
of the platform, at least three wheels (rollers) should stand firm on the stable surface.

e In the situation when both the front and rear wheels record existence of stairs ahead, the
wheelchair will stand on only two wheels (rollers), which is the minimum number of wheels
for the platform to remains stable.
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Note: The wheels (rollers) are in a form of cylinders with dimensions shown on Figure 5 and width
equal to the width of the platform.

Phase III — this is the third and final phase in climbing stairs, i.e. the phase where the front wheels
has finished their ascent, while the rear wheels are still on the stairs. During this phase the speed of
ascent is the same as in phase 1.

If the wheel chair encounters a situation and/or a problem that can not be surpassed, an appropriate
alarm (with light and sound) is activated indicating an error in the climb. In such situation custom
settings can be chosen e.g. the operation of the automatics can be shifted manually.

Phases I, II and III are shown on Figures 2.6, 2.7 and 2.8, correspondingly.

The problem of climbing down the stairs can be divided in the same phases like the ascent but in a
reverse order, due to the fact that the platform is moving in the reverse direction (i.e. the back of
the seat to the stairs)

It is important to note that the stability of the system while climbing down is significantly reduced.
A possible solution to this problem is by using a mechanical arm mounted on the stair holder to
provide constant stability. The main problem while climbing down the stairs is that sensors of the
platform can not register the edge of the stair.

If the platform has climbed the stairs and it is necessary to immediately climb down, the logic of
PLC already has the dimensions of the stairs stored in its memory, thus providing climbing down to
the first level without support from the mechanical arm. If, however, support from the mechanical
arm is necessary, one can use it to provide bigger stability and security of the system.

Stepper motor

Axis of
rotation

Rollers

This is presentation of one wheel!
S The platform has three moveable wheels
1 ‘Sens. A and one fixed for translation.

Figure 5 Platform wheel: The platform is equipped with three moveable wheels and one fixed for
translation.

3. CONCLUSIONS AND FUTURE WORK

The problem of climbing up and down the stairs is many times elaborated, e.g. devices in the form
of power wheel chair with caterpillars, but in spite of their efficiency and speed, their main
disadvantage is the security, stability and adaptability to various types of stairs — standard and
nonstandard.
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Fig.6
Representation
of Phase II

Rep tation
of Phase |

Figure 7

ik In addition to the increased security, stability
I“lf_.-_f_,—/ and adaptability to various types of stairs, the
R cprcscnlalic;:m advantage of the pneumatic platform compared
of Phase I11 to the power wheelchairs is the ability to carry

: larger loads.

With this platform we hope that in future, at
least a portion of the problems the persons with
disabilities face could be solved. It surely is not
a simple task, but our solution could be
considered as very practical, thus we really hope
that one day soon it shall find its true value.

Figure 8

LIST OF ABBREVIATIONS/ACRONYMS

PwDs Persons with Disabilities
PLC Programmable Logic Controllers
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Abstract*:

The subject of this case study is adaptation of the existing, sixty years old building of the
Faculty of Architecture at the University "Ss Cyril and Methodius" in Skopje. Since it is an
old building, it does not meet the standards regarding access of people with disabilities.
The building is practically inaccessible from the outside, and impossible to move in the
inside.

The main goal of the project is to provide equal access for everyone through the proposed
adaptation of the building and make education available to people with movement and
sensory disabilities. With these interventions, the possibility to become an architect
becomes open for everyone.

Architecture deals with space. In the design process our objective was through those
spatial interventions not only to provide equal accessibility, but to improve the quality of
the space where those interventions take place. Through architectural gestures at the
exterior we tried to create small social spaces: space to have a talk, space to leave the bike,
space to enjoy the tree shadow, spaces that would integrate people in a social manner
besides providing accessibility to the entrances of the building.

In the final project there are several solutions suggested for every position. It offers the
possibility to choose the preferred one regarding different criteria (financial, social
programme...) while still keeping the architectural cohesiveness of the new layer of
interventions. The possibility of performing the implementation in several phases was
taken into account during the design process. The implementation of the design of the
facilities for people with disabilities can be prioritized, based on the available budget.

This is a first project of this kind that refers to the institution of our University with a
precise goal which enables inclusion, integration of and cooperation with people with
disabilities. At the end of the day, every human being should have access to all possible
means in order to progress and contribute for better individual and collective good in the
society. The goal of our profession, architecture, is to constantly improve the city we live
in and create a city equal and accessible for everyone. No excuse shall be accepted!

! University Ss. Cyril and Methodius, Faculty of Architecture Skopje (FacArch), bul: Partizanski odredi 24,
1000 Skopje, Republic of Macedonia, +38923116367, bojankara@gmail.com

? University Ss. Cyril and Methodius, FacArch, bul: Partizanski odredi 24, 1000 Skopje R. Macedonia,
miki.zino@gmail.com

3 University Ss. Cyril and Methodius, FacArch, bul: Partizanski odredi 24, 1000 Skopje R. Macedonia,
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Abstract:

About 15 percents of the world population are people with disabilities. A great number of
different kinds of physical and mental impairments make the life of these people very
difficult. Designers and ergonomists have a big role in the process of improving their lives.
They have to design new products and new solutions, using the latest technologies in order
to develop different kinds of aids and body assists devices.

Several serious student projects were made on the theme improvement of the life for people
with disabilities at the Faculty of Mechanical Engineering in Skopje. The results of the
projects are presented in this paper: one project for device for patient lifting, two projects
for wheelchairs, and one project for mobile phone for people with vision impairments.

Keywords: industrial design, ergonomics, hospital transport device, wheelchair

1. INTRODUCTION

The awareness that a big percentage of the world population has physical or mental disorders was a
reason for adopting new regulations and standards for architectural and industrial design. Serious
research of specialized teams of designers, ergonomists and other scientists and engineers work
together with the intention to develop different kinds of aids and body assists devices to improve
these people’s life quality. It was also a motivation for redesigning of the working and living
environments in order to be suitable for all people, including people with disabilities.

2. ERGONOMIC PRINCIPALS IN THE PROCESS OF DESIGN FOR
PEOPLE WITH DISABILITIES

Ergonomics is a relatively young science branch, but it has a great impact in the design process.
The application of ergonomics methods is strongly recommended trough regulations and standards
for every kind of product. The ergonomics principals and methods are especially applied in the
process of design for people with disabilities. The role of the ergonomists and designers is to find
best design solutions for the people with disabilities in order to provide better working and living
conditions. The results are different kinds of body assists devices and environments suitable for
their physical and mental capabilities (Kroemer, K. H. E., 2006). The success of these intentions
depends on the cooperation between the patients, ergonomists, medical specialists, industrial

'Ss Cyril and Methodius University, Faculty of mechanical engineering (FME), Institute of engineering design,
mechanization and motor vehicles, Cathedra of engineering design e-mail: sofija.sidorenko@mf.edu.mk, office +
389 13099 261, mob. + 389 70 286 797

?Ss Cyril and Methodius University, FME, Institute of engineering design, mechanization and motor vehicles,
Cathedra of engineering design e-mail: tatjana.kandikjan@mf.edu.mk, office + 389 2 3099 256, mob. + 389 70 336
091

*Ss Cyril and Methodius University, FME, Institute of engineering design, mechanization and motor vehicles,
Cathedra of engineering design e-mail: jelena.micevska@mf.edu.mk, office + 389 2 3099 268, mob. + 389 70 251
527

36



Book of Case Studies: Service Learning Success Stories in Macedonia and Croatia

designers and engineers and also the application of new technologies. Evaluation of the specific
impairment and anthropometric measurements of the patients, application of the proposals of
medical specialists and the latest enhancements in technology leads to designing and production of
special tools, equipment, prosthetic devices, transportation and other devices that improve the life
quality of people with impairments.

3. STUDENT PROJECTS OF INNOVATIVE PRODUCTS FOR IMPROVING
THE LIFE OF PEOPLE WITH DISABILITIES

The studies on industrial design at the Faculty of Mechanical Engineering in Skopje are active
since 2004. For almost nine years hundreds of students have been receiving knowledge on how to
design products that would make better working and living conditions for all people.

Several students in the last few years worked on designing projects for special devices for people
with disabilities. Some of them are presented in this paper: device for patient lifting, design of
wheelchair for home use for children with cerebral palsy, power wheelchair with mechanism for
lifting and mobile phone for people with vision impairments.

3.1. Device for patient lifting

One of the most difficult tasks for the medical staff in the hospitals is taking care for the patients in
coma or patients with serious locomotion problems. . There are many methods for moving these
patients in order to perform hygienic procedures, change of clothing and garments. Most of these
methods require two or more people and their own power to finish the task, and they very often
suffer of back pains and other musculoskeletal disorders. There are several devices in use in the
hospitals for the same purpose, but not sophisticated enough.

Fig. 3.1.1 3D views of device for patient lifting and transportaion

Fig. 3.1.2 Easy manipulation staff — device — patient
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The intention of the student Igor Ivanovski with his the diploma work was to solve the problem of
lifting patients. He made an innovative design of a device that could be used for lifting a patient in
horizontal position and for his transportation in horizontal or seating position (3.1.1). The hospital
staff could use the device for lifting a patient in order to make necessary hygienic procedures (fig.
3.1.2) or for moving the patient from the hospital transport bed to the hospital or operation bed and
vice versa (fig. 3.1.3). The same device could be used for transportation of the patient in a seated
position, as a wheelchair, with possibility of moving up and down in order to put him in a pool and
to take him out of a pool (Fig. 3.1.4).

Fig. 3.1.3 Transportation of the patient in Fig. 3.1.4 Transportation of the patient in
horizontal position sitting position

The device is designed to work on a forklift principal. The fork is a part of the device that moves
up and down, back and forth. It is consisted of three parts - arms that could be arranged according
to the patient’s anthropometry in order to be easily put under the patient in the bed: one arm under
his neck, second arm under his back and third arm under his knees. These three arms are designed
to be strong enough to obtain safe lifting and transport of the patient in horizontal position. The
same arms could be arranged very close to each other in order to make a seat for transportation in a
seated position (fig. 3.1.2).

The presented lifting device is powered by electrical engine and equipped with contemporary user
interface devices. It is expected to be very easy for manipulation for the stuff and safe for the
patient.

3.2.  Wheelchair for home use for children with cerebral palsy

The student Brankica Mitrovikj made a design of a wheelchair for home use for children with
cerebral palsy. After a considerable evaluation of the medical literature for this disease and the
market research for wheelchairs that are produced worldwide, she decided to make a design for
home use that will make the life of these children more cheerful and lively. She decided to make a
wheelchair with the following characteristics:

— look like a part of the home furniture;

—  be produced of wood, textile and other materials for manufacturing home furniture;

—  be dimensionally adaptable for following the child body changes according to its age;

— have an additional equipment for performing different activities;

—  be adaptable for active and relaxed sitting;

—  be easily manageable for the accompanying person.

The result was a chair with wheels for use only at home, with many adjustable parts (fig. 3.2.1) for
following the changes in body dimensions: footrests, armrests, backrest, headrest etc. The ranges of
adjustability were determined with an analysis of anthropometric measurements for children of
different ages (Tilley, A. R. and Henry Dreyfuss Associates, 2002 ).
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Because of the fact that these children are almost all day in the wheelchair there is a need of extra
accessories for performing everyday activities. The presented wheelchair is designed with
additional table (fig. 3.2.2) that could be easy and safely positioned on the chair's armrests as
equipment for having lunch, drawing, playing with toys, computer work, etc.

The seat is designed with a possibility to change the angle of the backrest in order to obtain relaxed
position. The child could be positioned on the seat with extra equipment as a medical treatment for
the posture. The special handles on the backrest are designed for manipulation by the
accompanying person who takes care of the child (fig. 3.2.2).

The design of the wheelchair is suitable for children, with organic shapes and possibility for
selection of cheerful colors. The main intention of the design is to obtain good feelings for the
children with difficult health problems.

Fig. 3.2.1 Wheelchair in position for seating Fig. 3.2.2 Wheelchair with table for working,
drawing, playing

3.3. Power wheelchair for outdoor use with a lifting mechanism

The student Aleksandra Sharanovikj in her diploma work made a design concept of power chair
with mechanism for lifting the patient in vertical posture. The wheelchair is an important device for
people with locomotion disorders. For most of them this device is replacement of walking and the
only way for performing their everyday activities. Several kinds of wheelchairs are available on the
market. There are a lot of manufacturers worldwide for producing of wheelchairs for inside or
outside use, manually or electrically powered.

The basic idea for this diploma work was to design a power wheelchair that will improve the
quality of life of people with locomotion disorders. The intention was to design a wheelchair that
will have more enthusiastic, sport spirit, easily manageable, strong enough to solve the architectural
barriers (fig. 3.3.1, 3.3.2). One of the most important qualities is the possibility to lift the patient in
a vertical position in order to obtain equal posture level with other people. This kind of wheelchair
would upgrade the working possibilities and enable maximum independence of the user, both for
inside and outside use.

In order to meet the needs of the users, the wheelchair is designed to be adjustable on several ways:

e adjustable backrest in order to obtain normal (fig. 3.3.3) and relaxed position (fig. 3.3.4);
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e adjustable seat in order to obtain adjustability of height, according to the anthropometry of
the user (fig.3.3.5);

e adjustable mechanism for seat lifting in order to obtain the patient position on the same
level with other standing people around him (fig.3.3.6).

Fig.3.3.1 Front view of the wheelchair Fig.3.3.2 3D view of the chair

Fig. 3.3.3 Normal wheelchair position Fig.3.3.4 Backrest in relaxed position

Fig.3.3.5 Elevated position of the seat Fig.3.3.6 Position for lifting a patient
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3.4. Mobile phone for people with vision perception impairment

The student Filip Dimovski made a concept design of a mobile phone BRACELL for visually
impaired people that use Braille. The usual mobile phones are adapted for people with visual
impairments with a tactile element on the keyboard for orientation, but only for typing, reading is
impossible. The mobile phones with touch screens are totally unusable for these people.

The student made a short research on the similar products at the market that are already in use.
There are several devices for input and reading texts that use tactile writing system Braille, but they
have serious problems. Most of the problems are:

very complex for use;

— very expensive;

— the design is not ergonomic;

— equipped with complex software system, that requires processing of big amount of
information.

Having in mind all these problems, the student Filip Dimovski decided to make a concept of a
mobile phone and pocket computer for people with visual impairments. The BRACELL concept is
designed for reading and writing messages with Braille signs. The concept name BRACELL is a
mix of the terms Braille and cell phone.

1-6 buttons for input of Braille
signs

7 screen with mechanical dot matrix
8 microphone

9 speaker

10 buttons for sound settings

11 headphone port

Fig. 3.4.1 Front view

Fig.3.4.2 Back view Fig.3.4.3 View from the side view

Fig. 3.4.4 3D views of Bracell concept design
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— The screen for reading messages is a matrix of mechanical dots that could move up and down
across the flat surface of the front side of the phone in order to present different Braille sign
(fig. 3.4.1). The signs could be recognized by the user when he moves his fingers across the
screen. Each sign is consisted of 2 rows with 3 dots. The screen is designed for presenting a
text in 4 rows with 10 signs per row.

—  The input of Braille signs is performed using six buttons with dimensions of a thumb (1,4 mm?).
There are positions on the left and right side of the front surface of the phone (fig. 3.4.1) and
could be used with the pressure of both left and right thumbs. Beside the buttons on the left
side there is a speaker device and on the right side there is a microphone. For every specific
operation with the device, there is an appropriate audio effect as feedback for the user.

— There are other two buttons on the opposite side, reserved for adjusting of sound (fig. 3.4.3).

— The dimensions of the device are relatively small: 120 x 60 x 12 mm, suitable for a pocket.

— The shape is simple thin box with rounded edges, designed to be comfortable for handling and
manipulation.

— It could be produced of ABS in order to be impact and crash resistible. The side surfaces have
to be produced of soft material, like silicone or rubber, in order to avoid slipping.

— The color of the surfaces has to be easily visible, very intensive (yellow, red, orange, green),
because some of the users have only partial visual impairment. The buttons have to be with
contrast color, for example black or dark blue.

— The presented mobile phone concept is designed according to the GSM standards, with
standard lithium battery and a usual SIM card.

4. RESULTS AND DISCUSSION

The presented designs are attempts of the young designers to make innovative designs for solving
some of the problems of the people with impairments that make the lives of these people very
difficult. Most of them strive to live normal life without pains, comfortable for performing
everyday activities to live equally well.

The first step of the designers was problem recognition of particular impairment, physical disorder.
The best way for the designer to recognize the possible solution is trough interviews with the
patients and their doctors, therapists. The patients often have an idea what kind of device they need
and what kind of problems they could solve with its application. On the other hand, the therapists
have methods for improving the patient’s physical condition.

The second step was a research of contemporary solutions and devices for solving similar problems.
They made an analysis of their positive and negative features, used technology and materials,
application of standards and ergonomic rules.

Finally, after a considerable research, designers made a list of requirements for the design of the
device that should be the solution for the specific problem. Knowledge about new technologies is
always a great inspiration on the way of the specific problems solving.

All of the students made a lot of sketches, concepts, in order to reach the final solution. The last
step was virtual creation of the selected concept using contemporary software packages. Virtual
models were examined using special software for virtual ergonomics. But, it’s not enough. The best
way to find out the results of the design process is trough prototypes. Our next step will be to make
real models of the designed products and evaluation of their functionality.

5. CONCLUSIONS AND FUTURE WORK

Maybe the presented design concepts are not the best solutions for appropriate problems, but they
are result of a serious research. Each of them could be used as initial points for development of new
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products that could be offered on the market for the people with specific impairments as target
groups.

Our intention in the future is to follow these steps. We will try to make cooperation with specific
companies for production of aids for people with different physical disorders and impairments. The
students will work on real design problems and they will try to make new and innovative design
solutions. Some of them will make serious ergonomic researches, and evaluations of virtual
designed products using virtual software tools. All of the products will be finished as prototypes
and offered to the users for real evaluation. We hope that some of the designed products of our
students will be on the market in the future.
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Abstract®:

Upon the invitation of assistant professor Ana Lazarevska and assistant professor Roza
Aceska and under the mentorship of assistant professor Ladislav Cvetkovski the students in
the 4" year at the Department of Graphic Design at the Faculty of Fine Arts, University of
“Ss Cyril and Methodiu,s” Skopje, took part in the project Equal Access through Service
Learning for Persons with Disabilities.

During the first stage, the students were introduced to the project objectives and goals.
Assistant professor Ana Lazarevska and assistant professor Roza Aceska organized a
presentation at the Graphic Design atelier within the Faculty of Fine Arts when the
students were introduced to the activities of other participants involved in the project. They
also explained in details the problems persons with special needs are facing within our
society, in particular focusing on the situation within the educational system and its
readiness to accept this category of population on equal basis.

Following the presentation, there was a discussion when uncertainties in view of the ways
the students could participate in the project were cleared.

As a result, the 4" year students attending the Graphic Design studies within the Faculty of
Fine Arts in Skopje received an assignment on this topic by assistant professor Ladislav
Cvetkovski within the course of Design of book and other publications. They were
supposed to consider over and give their suggestions on two pages (spread) design that
may both be developed in the form of a billboard and/or a poster. Classes were dedicated
for that purpose during which there were various discussions on the issues of identifying
the exact problems to be commented by this design.

The third stage involved presentation of sketches made by the students. Each student
offered an explanation on his /her sketches. During the discussion a first selection was
made, and the way of implementing the idea.

The fourth stage consisted of individual implementation of the idea into a concrete design.
Each student was assigned to prepare his/her own sketch(es). The complete
implementation stage was supervised and conducted under consultations of assistant
professor Ladislav Cvetkovski. Prior to reaching the final design creation, the students
presented their design, this time in its final stage, and during the discussion with their
fellow colleagues verified if the design should be changed somehow or stay as it was.
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The design was printed and presented on 12 May 2012 during the final exhibition of the
Faculty of Fine Arts at the Graphic Design ateliers in Suli An. This was the first
presentation of students’ works in public and it was an opportunity for the students to see
the audience reaction to the design they created.

Taking into consideration the previous discussions between the students and the professor
and the public presentation of the completed works, it was concluded that the design
should be placed in visible locations for the passersby to see and read the messages sent
by the young designers. Thus, a much better effect would be achieved in informing the
citizens on the problems persons with special needs are facing with and how each
individual could contribute to their being accepted as equal members of the society.

Yet another achievement of students’ participation has been the positive change in their
perception of the issue, as well as their enabling to adequately and better visually
articulate the personal attitude towards the problems in everyday life and society.

Keywords: design, fine arts, service learning.
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Abstract:

Cerebral palsy is a very complex disability. It is incurable, continuous, and it can change
its form over time. The children born with cerebral palsy have to live all their lives dealing
with it. There is no cure, but there are many ways for making their everyday lives easier
and more comfortable. In this paper, we present our design solution for wheelchair that
can improve the lives of these children.

Children outgrow very fast their wheelchair which by themselves are not very cheap to buy
and that is an additional problem to their parents. In order to meet the needs of these
children, we propose a model of adjustable modular wheelchair. Using ergonomic
methods and appropriate anthropometric analysis of children we established the ranges of
adjustable dimensions for a seat for children of age between 7 and 14 years. According to
these dimensions and using the principle of modularity, the model of a seat is designed to
be adjustable in several dimensions: seat height, backrest height, headrest height, armrests
height and distance and footrests height and distance. The principle of modularity is also
applied in the possibility to place the seat on different driving structures.

Keywords: cerebral palsy, disability, ergonomics, modularity, wheelchair.

1. INTRODUCTION - CEREBRAL PALSY

Cerebral palsy is a result of brain injury which produces impairments of the locomotion system,
balance and coordination of the body. This condition is permanent, but not unchangeable. It can
also cause hearing, talking or visual impairment, and different degree of mental retardation. Most
of the patients with cerebral palsy have different kinds of spasms in the body. Almost all of them
are characterized with individual physical and intellectual conditions. Every patient has to be
treated with different type of medical treatment.

One of the most important treatments is positioning the patient's body in stable and regular posture.
This is possible with a special seat with accessories for stabilization of the patient's body. In most
of the cases, these treatments are very successful. Because of this fact, the design of the seat is of a
great importance for these patients. On the other hand, the fact is that these children are growing up
from their birth until the end of teenage, so they often need to change the seat. . This is a big
economic problem for their families.
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1.1. Characteristics of children with cerebral palsy

Cerebral palsy is determent by few forms: spastic, athetoid, ataxic.

Most of the children with cerebral palsy have its spastic form, whereas the diplegic group is
smallest. 25-80% of these children have additional disorders, such as cognitive impairment. Less
than half of the children from hemiplegic and quadriplegic groups have epilepsy. 80% of the
children have speaking problems and impaired visual activity. Other problems that can be seen
with these children are problems with the behavior, problems with the nutrition, slower overall
growth and weak physical appearance.

1.2. Needs of children with cerebral palsy

Children with cerebral palsy can be just roughly classified in one or another group, but the truth is
that every one of them is different depending on the type and severity of the deformations.

Main users of these wheelchairs are children with cerebral palsy among 7 and 14 years. So the
requirements of the wheelchair are based on these children’s needs. Main input on the needs of
children with cerebral palsy was given by the Orthopedic and prosthetic center Slave;.

Needs of children with cerebral palsy for a wheelchair are:

— Reliable wheelchair, — Head support with adjustable width,

— Durable wheelchair, — Side supports,

— Comfortable seat, — Leg support,

— Seat with adjustable height, — Feet support,

— Seat with adjustable depth, — Table,

— Adjustable backrest, — Place for bags and additional elements,
—  Spine support, — Various colors,

— Head support, — Additional elements for play and fun,
— Head support with adjustable height, — Affordable price.

2. AN ATTEMPT TO MEET THE NEEDS OF CHILDREN WITH
CEREBRAL PALSY

During the conducted research with the Orthopedic and Prosthetic Center Slavej AD within the
frames of our research, we came to a conclusion, that the main problem with the wheelchair for
children with cerebral palsy is that they are not flexible enough and they are too expensive.
Following this problem and the problem of uniqueness of every child, we made a proposal as the
best possible solution to create a concept of modular wheelchair, built of many modular parts
which can be easily replaced and combined.

At the beginning, we established the target group of users: children with cerebral palsy at the age
between 7 and 14 years. We defined that the main purpose of the wheelchair is performing as much
activities as possible for children with cerebral palsy. The main goal of the proposed idea for
modular wheelchair is improving the life of the children with cerebral palsy.

In order to provide the best solution, we made several surveys: survey of the market requirements,
anthropometric survey of the target group, survey of the ergonomic requirements.

There are many kinds and types of wheelchairs with different driving systems and different
purposes on the market. According to the experience of the staff of the Orthopedic and Prosthetic
Center “Slavej” AD and the medical stuff of the Orthopedic Department at the Faculty of Medicine
in Skopje, we established the design requirements on the base of three different aspects:

Medical requirements:

— the wheelchair should provide firm posture of the spine;
—  the angle between the body 