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ABSTRACT ARTICLE INFO

This paper aimed to describe architectural design model of Article History:

vocational high school that is accessible and meets the 5“b’""”3d/:“e""3d241"” 2019
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behavioral needs of children with visual impairment . The Accepted 07 Jun 2019

method used was a rational design method or often called as
a glass box method , which was divided into four steps:1)
design criteria ; 2)children with visual impairment ’s
behaviour ; 3) programming ; 4) designing model. The design
criteria was combined based on its accessibility , space ,
sensory awareness , enhancement of learning, flexibility and
ability, health and well-being condition , safety and security,
sustainability, incorporation of nature environmentand
buildings , and availability of open space . These principle
implemented from outside to inside the building , as well as
from the site, landscape. building to interior of classroom. We
believe that this studv gives important for the need of
architectural building model for students with special needs.
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1. INTRODUCTION

The research relating to inclusive schools
have been well-documented (Morley et al.,
2005; Giangreco et al., 1993; Stainback and
Stainback, 1984; Reindal, 2010). In short, the
researchers showed that students can get
benefits and can be thought together with
normal students by adding an inclusive
curriculum as well as inclusive programs. By
adding these strategies, students with special
needs can get positive attitude (Bricker,
1995; Wolery, 1997). However, other studies
showed that the schools are somewhat
ineffective (Ainscow, 1997), giving ideas for
the requirement in returning the students
with special needs to the special program
and group. This has been confirmed by the
fact in the unpreparedness teachers to teach
students with disabilities (Davern, 1999;
Gettinger et al, 1999; Wolery et al., 1997)
Further, the debate continues about the
inclusive program. Then, it creates the
certainty in the requirement of special
education for now and in the future. Indeed,
this remains the importance of special
schools that can achieve equity for children
with special needs (Skiba et al., 2008). In
connection with the concept of education for
all initiated by UNESCO, the Government of
the Republic of Indonesia through Law
Number 20 of 2003 concerning the National
Education System Chapter IV Article 5
paragraph 2 accommodates the needs of
students with physical and mental abilities
who experience shortage or need special
education. The Indonesian government holds
special education that lead to citizens with
special needs to live fairly and obtain their
rights in various fields of life and livelihood.

Special education serves all students
who have special problems and needs in
learning. The purpose of special education is
to help students with physical and/or mental
disorders, to be able develop attitudes,
knowledge, and skills as individuals and
community members, in making reciprocal
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relationships with the social, cultural, and
natural environment around, and can
develop abilities in the world or follow
further education.

Education programs in special school are
related to not only aspects of knowledge but
also pre-vocational and vocational programs
(Harvey, 2001; Mithaug, 1985; Rasinski and
Pedlow, 1994). Vocational education for
Children with Special Needs (CSN) is
important because it can prepare children to
live more independently, do without being
dependent on others, and prepare to get the
job after school. However, there are small
number of special schools that focus on
vocational education (Edgar, 1987).

As a result, individuals with special needs
experiences many challenges and difficulties
in finding job or working independently after
graduating from special school (Rusch et al.,
2009; Test, 2004). It is caused by insufficient
vocational skills to compete in the world of
work or entrepreneurship. On the other
hand, the community, including employers,
has not vyet fully provided equal
opportunities and rights for prospective
workers with special needs.

The recent studies described the
spectrum  of  problems  surrounding
educational research for children with special
needs. Researches lead to the conclusion
that further explanation is required, in which
the research position focused on
architectural design of vocational education
facilities for children with special needs is not
appropriate.

Pfeiffer and Schein compared the
services of college campuses in
Massachusetts and the United States in
general for disabled students (Pfeiffer and
Schein, 2001). In terms of accessibility, the
results of the study showed that two-third of
the two sample groups considered that the
campus was inaccessible for them. Only 25%
of Massachusetts campuses, and 37% of
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campuses nationally consider the need of
accessibility. Steyn and Vlachos reported the
development of vocational education and
transition programs for students with
intellectual disabilities in South Africa (Steyn
and Vlachos, 2011). Disciplinary aspects,
psychological stamina, adaptation of
communication skills, attitudes towards
others, use of equipment, and consistency of
performance are in the varied categories
between good and acceptable. The problem,
i.e. the potential and ability to work of
children with intellectual disabilities, is often
based on medical assessment rather than
vocational criteria. As a result, learning is
often directed at disability and not on ability
itself. Therefore, teachers, parents, and
students themselves must be aware of this
condition and then convince the public of
their strengths and not their disabilities.

Yaeda and Snape conducted research
that highlighted public policy and current
practice regarding labor support, support for
secondary school education services for
students with special needs, and services for
the transition between education and the
world of work (Yaeda and Snape, 2011). They
concluded that learning to improve good
work behavior in CSN was difficult. The
development of vocational skills in young
children is a critical issue and requires good
learning in real-world work situations.
Continuous personal relationships with
children with psychiatric disabilities are not
easy, except with maximum environmental
support.

Thomblin and Haring used qualitative
research methods on the subject of three
crew members. They reported the law on
vocational education, including education for
students with special needs. This law has
become a reference for the implementation
of education, including in general education
(Thomblin  and  Haring, 1999). The
conclusions and implications of this study
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confirmed that teachers in special education
and general education for students with
special needs must be able to bridge the gap
in the transition between learning outcomes
of vocational education and work.

Bell et al. presented the results of
comparative  researches on changing
vocational education teachers for students
with special needs in Finland, England, the
Czech Republic, and Estonia (Bell et al.,
2014). The conclusion of the research results
is that vocational education for students with
special needs gradually have to move from
teaching in the school to the workplace, as
well as considering education and testing in
the world of work. In this connection,
teachers must play a greater role in tutorials
and counseling. Beside service profile,
spectrum relevance and competence level,
vocational education problem for children
with special needs is the carrying capacity of
educational facilities. In the provision of
educational facilities for children with special
needs should be facilitated, specifically, in
accordance to the types of special needs.

In Indonesia, the national regulations
regarding to the standard of education
facilities related only to accessibility
standards. Indeed, it is not enough. In
general, several parameters must be added,
such as dimensions of the facilities (e.g. ramp
angle, street width, stair size, etc.),
completeness of facilities (e.g. accessibility
signs, hand railing), and buildings lay out to
be easily accessed by people with disabilities,
and others.

This paper aimed to describe the
architectural design model for vocational
learning educational facilities that are
accessible and meet the behavioral needs of
children with special needs. In this study,
children with visual impairment were the
main focus. The population in Indonesia
based on national census in 2010 showed
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that the percentage of population aged of
more than 10 vyears who experienced
difficulties was 4.74%. The highest type of
difficulty is in visual impairment.

2. METHODS

The method used was a rational design
method or often called as a glass box
method, in which this method was adopted
from reference (Vidal et al, 2004). The
design phase was started by theoretically, a
study of the standards of educational
facilities and infrastructure for children with
special needs. The standard used is the
Indonesia Minister of National Education
Regulation Number 33 of 2008 for Disabled
Children and Children with special needs and
Design for Access 2. The output of this stage
is the definition of the basic principles of
design that can be applied to design the
practice room at Vocational High Schools for
Children with VI.

The next stage is the theoretical studies
and analysis of vocational competencies for
children with special needs. The character
and behavior of children with visual
impairment is also elaborated to be applied
in the design. Thus, it can accommodate
them. After the design criteria can be
determined, the next step is the drawing
process of the special vocational high school
model for children with visual impairment.

3. RESULTS AND DISCUSSION
3.1. Design Criteria

Designing criteria for education facility
for Children with VI comes from the law in
Indonesia Minister of National Education
Regulation No. 33 of 2008 for the special
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education facilities. The result was also
compared to 26 schools of children with
special needs specifically found in 16 cities in
England and 1 city in Scotland. The conceptin
designing a school for children with special
needs refers to the characteristics and the
types of disabled persons as well as the age
of students.

Design for Access 2 was used as a
reference for technical specifications of
diffable educational facilities. It based on the
results of social model of disability
researches. It was examined the response of
users (disabilities) to the health facilities in
Manchester. The results of the research were
then used as an evaluation material in the
form of a design guide for improving
Manchester government regulations in the
form of Design for Access 2. The discussion of
the research results on the conformity level
between Indonesian Minister of National
Education Regulation No. 33 of 2008 and the
references is carried out by presenting a
comparison data (See Table 1).

Based on the analysisin Table 1, it can be
concluded that there are four levels of
achievement: appropriate, less appropriate,
inappropriate, and very inappropriate. There
are only 4 of 14 indicators that reach the level
of 'appropriate'. However, even for
indicators that reach the level of appropriate,
there are still non-attained standards
compared to the criteria for educational
facilities for persons with disabilities, such as
in terms of sensory access and awareness.
Then, 10 of 14 indicators were at less
appropriate, inappropriate, and very
inappropriate levels.
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Table 1. The level of conformity of the Indonesia standard for educational facilities
children with special needs.

No Indicator Conformity Analysis

level

1 Site Appropriate  In the Site indicators, national standards are compatible with references

2 Building Appropriate  Even though it has an appropriate level, the substance of the national
standard does not explain the spatial structure of the building. This does not
meet the design criteria, namely access.

3 Parking Very National standards are 3 (three) levels below the standard that should be.

Area inappropriate It have not paid attention to parking area indicators for disabled people.
4 Road Less National standards does not explain the technical specifications of tactile.
crossing apropriate Even on national road crossings, national standards have not been
differentiated between the presence or absence of supervision

5 Pedestrian appropriate  Even though itis at an appropriate level, national standards does not explain
in detail about the guiding path. This does not meet the design criteria in
sensory awareness points.

6 Street Less Less flexible because it only has a fixed type of street furniture. So that it

Furniture appropriate  does not meet the design criteria for points of flexibility and adaptability.
7 Seating Less The lack of proper seating indicators is due to the lack of details about the
appropriate  color and completeness of the seats for the diffable. It does not meet the
design criteria at the points of health and comfort and consciousness of the
individual.
8 Ramp Less The technical specifications of the ramp not reached the appropriate level
appropriate  because they have not met the design criteria at the sensory awareness
point.

9 Crossing Inappropriate Exposure to pedestrian bridges does not take into account the needs of

Brigde disabled users. Thus, national standards does not meet the design criteria of
educational facilities.

10 Stairs Inappropriate Incompatibility of stairs indicators at national standards because
specifications of stairs does not meet design criteria in terms of access and
space. This is indicated by the absence of exposure that distinguishes the
function or type of the outer and inner stairs.

11 Handrails Less Handrails specifications cannot be used by all users because the dimensions

appropriate  only for users with normal body conditions and the age of teenagers. This
does not meet design criteria in terms of flexibility.

12 Doors Very National standards does not have attention to technical specifications

inappropriate regarding the door for diffables. This does not meet the facility design
criteria for diffables.

13 Lavatory Less There is no provision for the diffable and does not explain the location or

appropriate  position of the toilet in a building for education for persons with disabilities

14 Open Appropriate  However, national standards have not explained more detail about the

space conditions that distinguish between open areas for diffables and open areas
for users in general.
3.2. Characteristic and Behavioral al.,, 2014). The inability to see in a children

Problem in Children and Adolescent with

visual Impairment
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Visual

disturbance

is defined as a
disturbance to the structure and function of
the eye, causing less optimal vision (Demir et

causes psychological disorders. Seeing is an
important sensory channel in interacting
with the outside world (Dale, 2007). For
example, contact information is a mechanism
for sharing opinions, developing mutual
attention. In addition, eye contact is also very
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important for children to express and convey
their emotions. Usually, children born
without a lifetime vision experienced anxiety
when entering adolescence. They have not
only faced with the usual developmental
challenges in adolescence but also additional
challenges to interference.

A number of studies showed that
teenagers with visible disturbance
experience, emotional, and behavioral
problems: lower grades in psychosocial and
school functions (Wong, 2009), as well as
grades in a variety of psychopathological
symptoms, such as obsession compulsion,
hostility, and paranoid ideation compared to
normal visionary adolescents (Garaigordobil,
2009). The sufferers of compulsion obsession
usually have uneasy, nervous, excessive fear,
paranoid, irrationale, which keeps repeating
(Smari et al., 1994). Adolescents with visual
impairment tend to have a higher incidence
of depression (Koenes and Karshmer, 2000)
and a lower self-concept than adolescents
who do not have visual impairment (Lifshitz
and Weisse, 2007). To overcome the
behavior of students with visual impairment,
the principles of design are applied:

1. Incorporating nature environment into

buildings.  Studies  showed  that
incorporating the natural environment
into buildings can have a positive
influence on psychological, physical and
social (Wener and Carmalt, 2006)

2. Giving more portions to open spaces,
where students can socialize (Perkins et
al., 1992)

3. Adding eight design principles that can
be applied to overcome children with
visual  impairment, namely; (1)
accessibility; (2) space; (3) sensory
awareness; (4) enhancing learning; (5)
flexibility and ability; (6) health and well-
being condition; (7) safety and security;
and (8) sustainability.

3.3. Programming

This stage contained planning process
of space that is needed based on the
standards of vocational space requirements.
According to Minister of National Education
Regulation No. 40 of 2008 concerning
vocational Facilities, vocational buildings
consist of space requirements in special
vocational high school that can be described
in Table 2.

Table 2. Room programming of special vocational high school for children with visual

impairment .

No Area Name of Room Size (m) Number Total (m?)
1 General learning Classroom 8x10 12 960
2 Library 8x8 1 64
3 Special Learning Orientation and mobilization 5x4 1 20

room
4 Communication therapy room 5x4 1 12
5 Perception of sound and 8x4 1 32
rhythm therapy room

6 Self and movement therapy 8x4 1 32

room

7 Headmaster room 8x8 1 16
8 Teacher room 10x110 1 100
9 Administration room 5x5 1 25
10 Mosque 20x20 1 400
11 Medical room ax4 1 16
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Table 2 (continue). Room programming of special vocational high school for children with

visual impairment.

No Area Name of Room Size (m) Number Total (m?)
12 Consoling room 4x4 1 16
13 Student room ax4 1 16
14 Supporting Diffable toilet 3x2 25 125
15 Janitor 1.5x1 10 30
16 Store 5x5 2 50
17 Basketball field 2x14 2 364
18 Security room 3x2 2 6
19 Canteen 9x2 1 18
20 Parking area (motorcycle) 14.4x6 2 172.8
21 Parking area (car) 10x2 2 40
22 Changing room 2.5x6 4 60
23 School guard 3x3 1 9
24 Science lab 8x8 1 64
25 Computer lab 8x8 3 192
26 Engineering drawing lab 8x8 1 64
27 Room of Practice room of weaving 8x8 1 64
28  Vocational Oppress room 8x8 1 64
29  Learning Wet printing 8x8 1 64
30 Material process 4x8 1 24
31 Manual forming 6x8 1 48
32 Swivel area 4x8 1 32
33 Individual room 6x8 2 96
34 Collective room 10x8 3 240
35 Music concert room 12x12 1 144
36 Record room 8x8 2 128
37 Storage 8x8 2 128
38 Outdoor facilities ~ amphitheater 20x50 1 1000
39 Retention pool 20x10 1 200
40 Healing garden 5x10 4 200
41 Green house 15x8 1 120
42 Tenniss court 24x14 1 336
43 Supporting room  Art gallery 10x10 1 100
44 Standard toilet 1.5x2 10 30

Total 5,577.8
3.4. Designing routes and mileage make life easier for

The design process of special vocational
high school should consider eight main
principles: (1) accessibility, (2) space, (3)
sensory awareness, (4) enhancing learning;
(5) flexibility and ability, (6) health and well-
being condition, (7) safety and security, and
(8) sustainability. This is different from other
school (Paramita et al., 2016).

Then, special school should consider
access for arrival and departure. Convenient
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children with visual impairment, especially
for those who use or need mobility aids,
sensory, and learning disabilities. The exact
requirements depend on the school's specific
arrangements and who come to the school.
Children may come on foot, bike, and maybe
use a wheelchair or other mobility aids. Some
students use public or private transportation.
Thus, designers need to find the potential
number of vehicles entering or stopping. An
overview of accessibility is shown in Figure 1.
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Vocational Learning
Building

Motorcylce Parking
Area

Convention Center

'
Administrati E
on Building :

Student Activities

Building
General

LearningBuilding

Dormitory

. Car Parking

Mosque
Headmaster official
house

Figure 1. Perspective of special vocational high school for visual impairment.

The design of building from gate to
building entrance should be:

1. Circulation of motorized vehicles that
allow public and private transportation,
including reductions and decreases
without congestion (for example, one
direction or traffic flow), and making
provisions for emergency access and
maintenance.

2. Pedestrian routes safety. Some people
are less aware of the risk of traffic (or
cannot see/hear the vehicle) and this
must be considered when the site is
planned.

3. Easily accessible, anti-slip levels or
surfaces, and non-slippery surfaces (or
awake when wet) along the route,
without danger of travel and with easy-
to-reach walking routes to make choices.

4. Appropriate car park with
accessible near the entrance

easily
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5. Good external lighting for routes, clear
markers or markers, visual contrast, and
sensory ways to help free movement.

Figure 1 shows the principle of health
and well condition, sustainability, and design
that can accommodate the open space in
environment into the school buildings and
landscape. Motorized vehicles are given
parking spaces on the front of the site, in
which this is with the aim of reducing air
pollution. Windows can be opened so that air
can freely enter into classrooms. This has a
healing effect. The physical environment
constantly affects students and believed to
release the stress (Hartig and Marcus, 2006).

The spaces for teaching and learning
activities must consider the general behavior
and character of visual impairment children
(see Figure 2). Some children with special
needs require more space to move around
with and without special equipment. Then,
there must be rooms for:
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1. Safe vehicle movements.

2. Safe distance between furniture and
equipment, especially for wheelchair
users.

3. Additional staff room that works in a
study room or other special room.

4. Storage for learning tools.

Figure 2 describes the landscape
elements to give sensory awareness to
children with visual impairment. The use of
plant material and textured road will provide
and stimulate students with visual
impairment. Different materials provide
different sound effects for recognizing the
environment without seeing it (Schenkman,
1987; Passini and Proulx, 1988).

The special school must also consider
special sensors:

1. Good quality of acoustics.
2. Appropriate level of glare-free lighting.

3. Visual contrast and texture which can be
used to find sensory ways.

4. Reduce the level of stimulation to provide
a calming background for learning.

5. Sensory elements using therapeutic
color, light, sound, texture, and aroma,
especially for children with complex
health needs.

Learning enhancements can be achieved
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by considering:

1. Teachers and children can communicate
clearly.

2. Working area that is easily accessible
with space for study aids and joint
assistants.

3. Furniture and equipment that support
various learning and teaching styles.

4. Easy access to ICT-specific resources,
personal items, assistive devices and
mobility equipment.

Figure 3 shows equipment and furniture
both inside and outside the classroom. It
must be equipped with the guiding block that
gives information of situation of the room.
The information of classroom can be found in
the hand railing along corridor. Meanwhile,
the door handles can be reached in all
conditions for all students.

The flexibility and ability principle is
applied in this design. It can be seen in the
use furniture. Table used can also
accommodate student who use wheelchair.
Furthermore, a light material of furniture
must be also easily moved according to the
learning process needs.

Children with special needs require more
space for moving around, using some
equipment, and communicating. They also
need for their personal space (Rimmer et al.,
2004). Thus, the classroom must be wider
compared to the normal classroom.
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Healing Garden

Figure 2. Design of facilities in special vocational high school

Ny continuous rubber guiding block from the
corridor to the teacher and student table

Interior of music
theory room

B continuous rubber Student table for VI children

guiding block inside

— e — " .I
-k vl
e P Classroom facade, equipped with windows,
Layout theory classroom ~— doorand handrail outside

for VI children

Figure 3. Example of music theory room with equipment and furniture for VI children.
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4. CONCLUSION

The Indonesian Standard for special
education facilities is not yet appropriate
compared to the references. The designed
criteria used for designing model of special
vocational high school for children with visual
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