s 1 ] v t:‘
JadeanuauAuAIiansa319En nLIna LN NNAY
nsfiAnwIAnITuNITANYISEAURANANYIENYY

U INYIaLgSNIVUNAY

AINI5T ALNES

AnerdwusilludiunilsvesnsinvanundngasuSyyrantanssumansguiivudia
A IENINGINITNITIVBLNENTIINUUY
AnzdaUnenssuAans
doniuwmalulagnszaaunandInummsatanssus
W.A.2560

KMITL-2017-AR-D-007-055



COST-EFFECTIVENESS OF UNIVERSAL DESIGN IMPLEMENTATION:
A CASE OF PHYSICAL ENVIRONMENT OF THE PRIVATE UNIVERSITY,
DHURAKIJ PUNDIT UNIVERSITY

SRIDARA TIPIAN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
DOCTOR OF ARCHITECTURE PROGRAM IN MULTIDISCIPLINARY DESIGN RESEARCH
FACULTY OF ARCHITECTURE
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2017
KMITL-2017-AR-D-007-055



o=

v<;4
e

" M 0 ot
P G R

e

L PR e S

A .-H-ﬂﬁau v

d

| -‘jn_l:}l'lllll.lllllllli'lf_-
| ‘ \l!«\\l

»5 ?’cmmsm 2017
- FACULTY OF ARCHITECTURE

. ‘!ﬂdNG MONGKUT 'S INSTITUTE OF EECHPiOLOGilY g!.ADIKRABANyGO B =" :
nastiliuenansianulidwiunsldanuiiensfnuivindu ldeygnlmhlu]dusslorddunism

Llunsfilag vsdu Snvienuiilvdaudatiiont uagdesdnsddiudiveenarsynasaninisiluly

RRIRRPL o AW PN,

i TR ra

R i A

G o

P

S R e T

el

e



anzan1UnenssuAans
aortumalulagwszsundnirgunmsaianszds
Tususasimeniinug

wadaneriinus Hadeduauuienisaisanmundesiionau nsdifnmanitunsinm
seRugaufnwIeNYUIM IEdugsitding
COST-EFFECTIVENESS OF UNIVERSAL DESIGN IMPLEMENTATION: A CASE OF
PHYSICAL ENVIRONMENT OF THE PRIVATE UNIVERSITY, DHURAKL PUNDIT

UNIVERSITY
unAn® UNANAINNT Ailes
AYTEIR2 54621056
Usyayn annenssumansauUudie
#1913 avineIn1smMIIseIion1senniuy
9sEvInwAneninug deepansnanst assusn alanes

= a a P
a'\'\'l'ﬁﬂﬂﬂ?ﬂﬁ"l'lﬂﬂ"mWUﬁ?QN -

AMENIFUNITHDUINETWUS CRETORE)

Pl
¥ 1 Ll v a @ n{ {
NUIBANAATINNIE AT.0UDNY avaae /m’r

3 v i o ] ;s g g
HYIemans191s8 as.gdund  Shasdu X 2&‘” 5‘ 4,,,, :
LN & W &
HUILAIANTINIE AT.YUNS HINUG ;Sayw }'&/Mr

YA fU BYFE /M

HYeanINsd as.isy

AT YBUNWA

b 2 QU PAD Nk 88 N
wihila W‘*

W/ wew/ U Masu 25 5uAY 2560
P ¢
goungey  AnzaonUnenssueans

ANLANIUABNITTUANEANTSUTDINAT

[ o e ar ‘!
(¥2uA1an3I1158 A5.9USNY ATanAS)

AnuAnuzan UasnITUANERS
Fuit... 29, \fou. WAy 4 2500

............. seas




ar a a ) v %) v o
Watameiinug Tadusmumnududdenisaian mwIndauieynay
nsdlAnwanumsfnesziugaudneiienu

uninedugInatnding

UnAne UNANIAIANG Alfles
suaUszdNng 54621056

Useyayn anUnenssumansnuiUnudin
#1979 aningnsmaddeiitantseeniuy
W.A. 2560

¢l a a ¢ v a v £ o
a"m'ﬁﬂ'm'lﬁﬂﬂTTﬂU'luWUﬁ NPA.AT.8USNT dldnds

UNAAELD

2 o @ e ' v ' - <, ¢ ' a
Wungeniuiieguninenyitnseenuuuiwennau lulselenisennnguauiey
o o & e o a v v ] o v

Tudsru siniudemsszaiiunisuasvensralintursninvitienduld lulsswealneenans
i - a s Ld = s A '

a1871508 1 unringrdevesizannsadudunsanundnniseenuuuieynaulalaglil
ganiin weluumiangrdatensutiuendliiuldudiendy Fwiruaiivestuinisiiunuimuas
< o o v W oaYa ° a o s & ad 4w Y
Wunguadidggnendnduliiianisduiiunts Aniunuidetifummnisniaieaunulade
da ' o a A o < v v
niinasenisiuuAsmsseniuuennaulUldludaaiunisinwienvuniuluaunisivi

ANUANAT

L d '
v e & A

ATl UszasAL AN AE LA NAZAIN NN LA TN YBIMN INE18Y
nsdidnwinielimqul uasudnmsvesnisesnuuuiiioynaunivgluiudeimuani
nguunelutaguy, Lﬁaﬁnmwqﬁn‘ssuuazmmﬁaumwaqcﬁﬂ%ﬁwuamwLnﬂé’aumamw
meluinendensdfing, Wednwuaziinseiiruanveslduazguimsluminedy
gafatudinddunuduArfunsesuaivanuandeenauluLivesarinsiulay
AuANdIn wasiitelausuustladeiinadeniniuuiAaniseanuuuiveynaululdly
anunsAnsiensuifulununisiuimmdud Tneiismsfnwudadu 2 dw duusn
\Hunsdrnanasanvasuddsanuasmniizauiuisnssuuasmuienisves
gléau enisimuadsdnisannasainiidnuluuminetds dlugnisussidiu
swsznaAildssluamuiteuiuanimnadenieynau waznisusuiiunrmduailuns
amu wazduiass msvsuliunsiuiuasinuafivesfuimasenisuiuanmuindouiive

Nnauneluamine delusuauaua



- W 5 é’ = o ¥ @ a = L4 Vo=l [T
NaN1IYANUY ‘\]'1ﬂﬂ'ﬁUi%LMUﬂ’ﬁiUzLtﬁ#ﬂﬁﬂﬂﬂﬂaﬁb:{lﬁwﬁ LLﬁﬂ\ﬂVILﬁUTINﬂTﬁUE

sieAldsrelunsamuiliinty wavseniuiuATlddeiiAatuld daiuinaussleniney
wnuanmsidiunsaieanmuandeuiennauluiming dotuliannsaneuumudy
yarnduulalussosdy uiannsalivssTemilusivesnmnmnsléFinvenindnwuar
yaanslusmingrdelufuvesruazmnuastasniy 91nnanisdne iediasies
sufvesduszneuilidemadinuuasimininemuin Yadeidudienisaianmunden
iennauluumivedugsiatudiod Ae Yademsiumsnsuausinedeny Tusesves
A desunsiuanimuandeudunisamaindsnuuaznguidivung 31An1sN
uvanedsliauddylunasldfusasamunmumsgiudadundngunistuduianiny
dndedie nisfaurdusunsirunienmidundatminevesuloviendnveanisiiu
wvingrdsengutuih dniunAenisesnuuuiiaynaudeignineglusiduszneureins
FUTDIRNUNMIINTT N NAUMEA L NT ALY ifaé'u%mitﬁummé:uﬁnawnuamauLmuﬁ
uvinedeagliuRemslavanssrduiusuasinounsdiuan Miadaam1an1gn it
ddvnuiludeaaluduaiugsnaanufine wavdolaueuusnuiminaiaisiinisiivun
ulsuelihuuaanseenuuuievnaulldlugodng wstaueraneuunu 1wy nsan
i asdudnuiausegslanddnluntsdadulavewfuimsuasndnduliiinnmasuiuns

v v - - ) a =
aﬁ%‘laﬂ'}‘wu{]ﬂaallLW@V]‘ﬂﬂuIUNMTJVIUqﬁﬂuqﬂﬂ\?‘uu



Thesis title Cost-Effectiveness of Universal Design Implementation:
A Case of Physical Environment of the Private University,

Dhurakij Pundit University

Student Miss Sridara Tipian

Student ID 54621056

Degree Doctor of Architecture

Program Multidisciplinary Design Research

Year 2017

Thesis Advisor Assist. Prof. Antika Sawadsri (Ph.D.)
ABSTRACT

Universal design is widely accepted to benefit for all groups of people in
society; therefore, it should be implemented and expanded to possible extension. In
Thailand, the public places, e.¢. government universities, the universal design concept
is not difficult to practice in contrast to private universities. The university executives’
attitudes play important roles and are the key to universal design implementation.
Consequently, this  research - identifies factors affecting the universal design
implementation in private universities based on cost-effective perception.

The objectives of this research are to: study physical facilities of the case study
university based on theories and principles of universal design and present legal
regulations; examine behavior and needs of physical users of the case study university;
identify and analyze. attitudes of users and executives in Dhurakij Pundit University
toward cost-effectiveness of universal design investment in aspects of financial and
social value; and suggest factors affecting universal design implementation in private
universities based on cost-effective perception. The research study is divided into 2
parts: first, survey and examination of suitable facilities with users’ activities and needs
to determine necessary facilities in universities and to estimate budget for environment
adjustment for all and assess investment worthiness; and second, evaluation of
university executives’ perception and attitude toward universal design implementation

in university in aspect of cost-effectiveness.



The research results are: according to evaluation of perception and attitude, it
showed the executives’ perception about additional cost of investment and
acceptance of occurred expenditures. They foresee that the return on investment for
universal design is not short-term financial value, but the advantages to quality of life
of students and university staff in term of convenience and safety. When analyzing the
research results with social and psychological aspects, environmental adjustment for
all in Dhurakij Pundit University was worth in term of social response factor by creating
physical environment credibility to society and target group. As the University has given
importance to quality standards certification which confirms the university credibility,
the development of ranking in physical environment is a goal of key policy to be a
leading private university. -Accordingly, universal design concept must be clearly
specified as a component of quality standards certification-in physical aspect. The
university executives are aware of worthiness of the return which is university
advertisement and public relations in good physical environment to society and a
channel to promote an education business. The suggestion shows that if the
government announces the policy of universal design implementation in educational
institution and offers the benefits, e.g. tax reduction, it will be an important motivation

for executives’ decision and enhance the universal design implementation.
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9,844,000 Bath
- dfugeanniaseairaids 2,000 2 4,000
- Maintainance Cost | 948,000 | Bath/Year
1 [naasn - a9 230,000 LN
- AnAavTaaiIalus 15,000 14 210,000
. ,
- UALINgaTNEN 1 A5ssiad) 1,000 U el | 16 16,000
- Usulpaannlaseaasu 20,000 6 120,000
2 |neam — 0 1,080,000 U
- AmAvTaaTI I 120,000 8 960,000
- guatigeine it ~laddl- 14 0
- dfudgeanniaseairaiu 150,000 27 4,050,000
3 |avalaeans - A 6,190,000 UM
- Andavzaanalud 1,300,000 1 1,300,000
- QUATINIFNEN \waua: A3 | 30,000 uw siedl] 28 840,000
- YFutlpeanniaseainaiu 10,000 2 20,000
- FimAavFaaTe v 80,000 14 1,120,000
4 |veuh . waq 1,204,000 UM
ATNAZ 2,000 UM
- AUALINZITNEN 2 pisiel] 16 64,000
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- puatgainm
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U w.adtfuid | infnwlvi | Growth per Year | yaans
2548 5,534
2549 7,756 40.15%
2550 5,687 -26.68%
2551 5,485 -3.55%
2552 5,301 -3.35%
2553 5,108 -3.64%
2554 4,956 -2.98%
2555 4,785 -3.45%
2556 4,055 -15.26%
2557 3,898 -3.87%
2558 3,943 1.15%
2559 3,988 1.14% 774
-1.85%
5.152455

4773.333

19.41%
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1 25 e 2 37,000 U Taitfiu 40,000 um 3,000
2 21 WA 2 37,000 um 37,000 U 0
3 20 N 2 37,000 U¥ Titfiu 40,000 v 3,000
4 24 98 4 29,000 UM TaitAiu 50,000 v 21,000
5 20 gt 2 37,000 U™ laivfiu 45,000 U 8,000
6 19 gt 2 37,000 U Taitfiu 40,000 YW 3,000
7 20 %478 2 35,000 U laiifiu 38,000 um 3,000
8 19 e 2 35,000 U TaivAiu 38,000 U 3,000
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9 21 We 43,000 UM laitfiu 50,000 v 7,000
10 25 98 39,000 U Taisfiu 45,000 vn 6,000
11 20 NN 37,400 U™ sl 45,000 v 7,600
12 20 378 37,400 UM ladfiu 43,000 um 5,600
13 24 %18 34,000 U N Taiifiu 40,000 um 6,000
14 21 NN 33,000 UM Taiifiu 35,000 v 2,000
15 20 N 37,000 UM Tlailfiu 40,000 UM 3,000
16 20 N 37,000 U" Tadifiu 40,000 UM 3,000
17 23 Rl 37,000 U™ Laiifiu 43,000 um 6,000
18 19 N 35,000 UM Laiifiu 38,000 UM 3,000




19 21 ¥ 35,000 UM Tl 40,000 v 5,000
20 20 ) 37,000 U™ TaivAiu 40,000 vn 3,000
21 22 Y 37,000 U Talifiu 42,000 um 5,000
22 24 iy 37,000 UM laiifiu 45,000 v 8,000
23 19 W4 42,000 U 42,000 um 0

24 22 nija 35,000 U Taiifiu 38,000 v 3,000
25 24 TN 35,000 UM Taiviiu 38,000 v 3,000
26 20 N 37,000 U Tty 40,000 v 3,000
27 19 N 37,000 U™ laitfiu 40,000 v 3,000
28 22 e 37,000 U Taiifiu 42,000 v 5,000
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43,000 um

laiifiu 48,000 v

5,000

30

25

Rt

43,000 v

Tadiiu 50,000 UM

7,000

sum

143,200




Discount Rate 12%
Student Growth -1.85%
Officer Propotion 5
WTP Per Person (Bath) 4773.33
Using Days per Year (%) 0.55

Ui | Hununestruszdouiig | SwaminAnendsl (au) | Swuauyseransdel (au) | saudwoudld | wadsslomimedonn | wavssTewnignd dnAnan | yaAtdaglu
0 9,844,000 3,988 774 4,162 0 -9.844.000 1.00 9,844,000
1 948,000 3914 760 4674 12,224,711 11,276,711 0.89 10,068,492
2z 948,000 3842 746 4.587 11,998,554 11,050,554 0.80 8,809,434
3 948,000 3771 732 4.503 11,776,580 10,828,580 0.71 7,707,570
a 948,000 3701 718 4419 11,558,714 10,610,714 0.64 6,743,300
5 948,000 3633 705 4,338 11,344 877 10,396,877 0.57 5,899,467
6 948,000 3565 692 4,257 11,134,997 10,186,997 0.51 5,161,050
7 948,000 3499 679 4179 10,929,000 9.981.000 0.45 4,514,897
8 948,000 3435 667 4,101 10,726,813 9,778,813 0.40 3,949,499
9 $48,000 3371 654 4,025 10,528,367 9,580,367 036 3,454,776
10 948,000 3309 642 3,951 10,333,592 9,385,592 0.32 3,021,910
11 948,000 3247 630 3878 10,142,021 9,194,421 0.29 2,643,176
12 948,000 3187 619 3.806 9,954,786 9,006,786 0.26 2.311,818
13 948,000 3128 607 3,736 9,770,623 8,822,623 0.23 2,021,917
14 948,000 3071 596 3,667 9,589,866 8,641,866 0.20 1,768,297
15 948,000 3014 585 3.599 9,412,454 8,464,454 0.18 1,546,424
16 948,000 2958 574 3,532 9,238,323 8,290,323 0.16 1,352,331
17 948,000 2903 563 3467 9,067,414 8,119.414 0.15 1,182,547
18 948,000 2850 553 3,403 8,899,667 7,951,667 0.13 1,034,032
19 948,000 2797 543 3,340 8,735,023 7,787,023 0.12 904,126

20 948,000 2745 533 3,278 8,573,425 7,625,425 0.10 790,503
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846428.5714
755739.7959
674767.6749
602471.1383
537920.6592

480286.3029

428827.0561

382881.3001

341858.3037
305230.6283
272527.3467
243327.9881
217257.1322
193979.5824
173196.0557
154639.3354

138070.8352
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0
10914920.25
9565173.414
8382337.237
7345771.427
6437388.085

5641336.077

4943724.428

4332379.934

3796634737
3327140.173
2915703.643
2555145.648
2239174.512
1962276.592
1719620.067
1506970.621
1320617.558

NPV 65,041,566
IRR 89.77%
BC Ratio 484.29%
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NPV

(Net Present Value)

65,041,565.53

IRR

(Internal Rate of

Return) 89.77%
BC Ratio
(Benefit/Cost Ratio) 484.29%
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888779.2584
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Abstract

Research on universal design implementation in a private university. Objective is to investigate physical environment and facilities on campus under
the concept of universal design together with standard by Thai law and studied perception of the executive's management as well as users’ attitude
within the area. A case study of Dhurakij Pundit University in Bangkok by survey, site observation and investigation of Universal Design implemented,
interviewing the executive’s management and open-ended questionnaires with personnel and students. The findings of this research may be used as
reference to initiative universal design implementation and develop for well environment in the future.
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1.0 Introduction

To bring the principles and concepts of the universal design to be used in schools and universities had become integrated to develop
the country. Education places are human capital sources, can support and prosper people to be responsible with qualifications and
welcomed everyone to study equally, comply with Thailand's act: education for persons with disabilities B.E. 2008, section 5 stated
that disabiliies have the right to get facilities, media, services and assistances without pay. Therefore all public and private schools
and universities had to renovate the environment and supply all convenience facilities for the disabilities and all people. However the
universal design in operation by public school and universities been clearly well aware and easily acted than private school and
universities due to the differences in process of the management projects. In this research aimed to investigate the universal design in
operation according to the physical environment and facilities of universal design within Dhurakij Pundit University under the concept
of universal design together with Thai laws and studied the perception of the executive’s management as well as users’ attitude within
the area. From research has found showed that the understanding and management’s intention been the master key to push the
universal design and it was important to enhance the understanding of problems to the executives (Saito, 2006) and the precise
knowledge of universal design needs to be enhanced among the building managers. (Syazwani Abdul Kadir, 2012) From the studies,
results could be analyzed and summarized to be further developed for the universal design as per the legal requirements and suitable
to a comply setting for Dhurakij Pundit University.

2.0 Literature Review

2.1 The Concept of Universal Design
There are many educated experts and designers in Thai society, who had known well in principles and concepts of the universal
design, also the government realized to the effects of inconvenience facilities environment to societies that would not be hospitable to
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life such as occupation, education and so on. Such obstacles had been effective directly to people, who are the heart of country's
development. According to the national economic and social development plans that needed for people to be centered by
encouraging and potentialities together with environment developing. The universal design is other passage to improve infrastructure
services (Department of public works Bangkok, 2013). This idea had been applied to be easily understanding and widely used by the
center for universal design by North Carolina State university (1997) with 7 items: 1) Eqmtable use; dessgn will be useful and needed
to many kinds of people than one group 2) Flexibility in use; design will be served to various person's abilities 3) Simple and intuitive
use; easy to understand 4) Perceptible information; efficient the necessary details without any different knowledge or conditions of
users to be limited in use 5) Tolerance for error; design to be harmless to users even by mistake in use 6) Low physical effort, design
to be usable without forced 7) Size and space for approach and use; design should have suitable space to be reachable, touchable
and any sizes of users with movable action. Universal design could be combined with other facilities for higher quality of life. Universal
design could be taken into account and renovate the surroundings to better environment facilities to maximize the benefits. In the
event that will push society and the concept to access and can use to all groups of people. Incorporating the concepts of universal
design Proposed that the overall benefits in various dimensions in Table 1

Table 1. Shown overview benefits of universal design

Benefits Overview benefits of universal design from the merger ideas
- Disabilities and older people can help themselves and proud to their abilities, have strong minds and ready to face
Disabilities and with obstacles.

older people - Improve disabilities and older people to be powerful of the nation

(Department of Public Works Bangkok, 2013)
- Support to be easily and convenient used , respected to humanity and privacy
Persons - Support to ease difficulties in product using , services in any differential surroundings
- Everyone can use all facilities, services and any normal surroundings

- Support to access and usable to all people with free living to use services and environment by themselves.

- Universal design assumed that the range of human availabilities are different as per activities and environment
(Ostroff, 2001), thus the facilities, services and built environment could be used to all people regardless of ages, sizes,
abilities or disabilities

- Innovation Technology, which used to social facilities to users with differences of abilities, gender, ages will be
equally to easy living and safer to all people

Social

This research had taken the 7 principles and overview benefits from integration's concept of the universal design (Table 1) to be
main idea to reduce development impacts from social environment which were not supported to living and social participation by
stress the universal design in public buildings in the universities in believe that they are places where everyone can equally access to
study and welcome to all incomers.

2.2 Thai Laws and the Universal Design

Although everybody knows that universal design is very useful when the principles had been in actions, which would be affect the
physical of environment changed under the roles of laws, included the cost of constructions or infrastructure. The results might not be
enough to faster motivation to follow the role of universal design. Whenever the laws have been standard to practice mobilisation with

clear guideline to follow.

Nowadays in Thailand had used national economic and social development plan, which supported to build up the capacity of
people together with environment developing to strengthen the family and communities. Human capital development is of supreme
importance for the country’s development. From this conclusion the researcher focused to study that human capital could be improved
and value added as one of the factors. Schools and universities are places to produce human capital. Education urged people to be
thinking with enthusiasm, efforts and ready to improve or reform for the better. Campus therefore should offer all convenient facilities
and opened for students to study equally and user-friendly to all. Schools and universities should well aware to the differences in
physical persons and serve them with all facilities equally. Thai government has developed legislation to focus on the quality of life,
which are regulations required for convenience facilities for disabilities or handicapped and old people in the buildings B.E.2005,
vol.no.122 part 52A indicated that convenience facilities must be supported for disabled , handicapped and old people. The act of the
enhancement and quality of life chronicles B.E. 2007, Section 20 said that the disabiliies have the right to get and use from all
convenience facilities which are public services and other assistances from the state. The act of the education for persons with
disabilities_act 2008,_section 5 indicated that disabilities have the right to get free education since born and receive convenience
accommodations, media, services and assistances without pay. The act of education B.E. 2009, section 10 also indicated that
everyone has the right to have equally education and the ministerial regulations B.E. 2005 set for convenience accommodations for
the disabilities and the old people in the buildings that built after B.E.2005. The councils of ministers agreed on the urgent agenda for
the buildings to set up the facilities at five parts, especially in the governments' and public buildings, which are sloping passages, rest-
rooms, parking areas, sign and symbols, and information departments, had begun within the hospitals first, however there was a
loophole in the law for other public buildings built before B.E. 2005. The law needed to develop further on.

2.3 Essentials Elements in Campus under the Universal Design

To study environment and convenience facilities designed in the universities is very important to make friendly surroundings to all
participants. The designs could be referred from the essential element to reduce the effective social surroundings that not conductive
to access and to participate in activities in the universities, which were 1) Basic convenience facilities for disabilities as per the council
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of ministers dated May 19, 2009 (2) The facilities in buildings as per ministerial cabinet B.E. 2005 (3) Literature review for facilities of
universal design in campus (Atkinson et al., 2013) as shown in Table 2.

Table 2. Essential element to reduce the effects of unfavorable access and ways to participate in activities within social surroundings in campus

(1) Basic convenience facilities for (2) The facilities in buildings as (3) Literature review for facilities of universal design in campus
disabilities as per the council of per ministerial cabinet B.E. 2005 (Atkinson et al., 2013)
ministers dated May 19, 2009
1.Ramps 1. Parking 1.Entrances 8.Surface finishes
2. Restroom 2. ramps 2.Doors 9.Internal lighting
3. Parking 3. Signs and symbols 3.Reception, Waiting and 10.Vertical circulation
4.Signs and symbols 4, Restroom administrative office areas 11.Internal stairs
5.Information & services 5. elevators 4 Hallways 12. Internal ramps
6. Stairs 5.Classrooms 13. elevators
7. Handrail 6.Cafeteria 14 Restroom and dressing
8. door 7 Building layout facilities
9.Circulation and corridor
10. surface finishes

3.0 Methodology

This research also focused to study the implementation scenarios of universal design in private university; case study: Dhurakij Pundit
University, which is the medium size private university in Bangkok with old and new school buildings. The university is developing
management structure and physical environment. By the way the researcher could access to get information in depth. From this
research model shown the principles and concepts of universal design, the legal requirements and the concept design environment in
university, with all three concepts must be worked out together. See Fig.1

-

1
]
The Concept of Thai Laws | |
Universal Design andAct |1
[ d%Y
The Concept Design Environment H
on Campus i
B = Perception of
T the Executive's
The Role of Universal Design on Campus And
under Universal Design concept and Law User's Attitude
The development of practical guidelines for
universal design on campus

Fig. 1: Conceptual Framework.

The process of this research divided into two parts as followed:

Part1:

Studied the physical surroundings and convenience facilities in the university under the principles and theories of universal design
together with the present specifications of Thai laws. The determination by research tools were the survey forms with necessary
factors that would reduce the effectiveness from social surroundings that were not allowed to access the activities in Dhurakij Pundit
University (See.Fig.2), which concluded from literature review and from design criteria by legal requirements. The checklists were into;

1) Outdoors universal design with necessary elements were; signs and symbols, seating, path way/walk way, map, parking, curbs
ramps, outdoor-ramps, street landscape, pedestrian crossing, street furniture and outdoor lighting.

2) Indoors universal design with necessary elements were; ramps into the buildings, entrance, elevator, sign and symbols, stair,
restroom, tactile surface, service zone, door, railing and handrails, information, map, walkway and classroom.

The researcher took these research tools to check with elements inside the case study area by survey forms, observed and took
photos, collected data in school buildings both the old building built before the year 2005 which had not required the buildings Legal
Requirements and the new buildings built after year 2005 that were under the Ministerial Regulation for convenience facilities in
buildings for disabilities or handicapped and older people B.E. 2005 and qualitative analysis.
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Fig.2: Physica]Evironment of Case Study

Part 2:

Collected data by individual Interviews per persen with parlly tape- recorded allowance, used research tools by semi-structural
interview from 2 selected groups: 1) The executives with decision-making powers to drive the universal design and 2) Users in area:
personnel, students and staffs. Questions divided into 2 parts, firstly education, understanding to the principles and concepts of
universal design. Secondly, views and opinions to universal design's concepts and their needs to the facilities which are necessary to
do activities within the areas of university. In the part of the executive’s interviews were questioned in depth for the policy and class
actions, the things that could be done and trends to bring in use the universal design completely.

4.0 Findings and Discussions

Studied the access of universal design in private university, case study: Dhurakij Pundit University divided into Z paris. The first
part was results of research and what had found from study physical surroundings and cenvenience facilities under the standard of
universal design together with conceptual design under the requiations. Data collected from outdaor and indoor buildings built before
and after the legal requirements. The surveys checklists composed with necessary elements to reduce effects from social environment
to be reachable and participle in activities as shown in Table 3.

Table 3. Shown results and checkiists for physical environment with convenience facilities under the process of universal design in outdoor building
together with the conceptual design under the legal requirements

bt?ﬁ:;:m?:l;? ;iﬁw:;?t; fﬁ:;zsuwﬁg:fgtg: Checklists with conceptual designed under the laws

1.8ign and Symbols v Info-signs were very few to see. Mostly stood under 2.00 m, no tactile map

2.Seating v Along the pattway found outdoor every distance for some parts, Seats were up stepped from ground
more than 10 cm.

3.Path way/ walk way v Path ways have been wide enough but lowered level and slope fo the road only one side

4. Tactile Map v Not found

5.Parking v Disabled parking been reserved in the center area near study buildings and office of the president,
accessible standard size 2.4 x 6.00 m. free space for rovement but no cleared signs and symbals to
show.

6.Curbs Ramps v The curbs ramps had been standard with different colors to show the steps of roadsides but without
tactile surface fo be advised.

7.Ramps v The steps outside been not much, so no ramps were made.

8.Pedestrian crossing v The steps between the road and footpath are equally, anyway no alarm-signs

9.5treet Fumiture v Outdoor signs and symbols found only some and were standing under 2.00m. Electric poles were
high, no alarm-waming

10.Lighting Outdocr v The university opened for evening courses so the electric lamps shown the ways dlearty.

From Table 3 university had paid intention to the accessibility and taken action as per the legal requirements as well. The other
necessities were not in process as per the universal design such as; aisle seats were not convenient to the disabled and the old
people to step up over 10 cm., parking area reserved for disabled only 1- 2 places with no clearly signs to be shown.

Table 4. Shown the survey and checklists of the physical environments and convenience facilities inside the buildings built before the legal
requirements together with the conceptual universal design as per legal requirements

Necessity elements indoors Area survey found
buildings built before the legal Checklists with conceptual designed under the laws
requirements found | Notfound
1.Ramps v Most of the university's buildings built consecutively and before the legal requirements. Some
) ramps could use for the disabilities but some could not just for delivered.
v Ground floor had enough free space for activities, elevator reachable. Doors are wide 1.00m.
2 Entrance . \ N
With automatlc hinge device.
v Study buildings have 2 elevalors with both small and big sizes, have movable space around
d.Elevator 1.50 m. radius in front of the elevators, push buttons are at the suitable positions, no colors, no
alarm surface, no mimor and handrails inside.
4.Sign and Symbols, v Buildings' signs stzfnd atground floor under 2.00m. Infor‘maﬁon sign of each floor shown near
elevator or stairs higher than 2.00m. But too small font size.
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5.Stair \d The width of stair-rises, ladder and railing were standard.
6.Restroom v Been not arranged for the disabled in the bulldings built before the legal requirements
7.Tactile Surface v Not found
8.Servica zone v Drinking water service machines were near the stairs but would be obstructed when in use. Other
i services were in the areas of the central parts and closed to exit doors.
. 9.Door . v Single cpen door with 0.90 wide, handle with door-knobs -
.10.Railing and Handrails v Not found L
11. Information v Counter services were for general person, not suitabls for the disabled.
12.Tactlle Map v Not found
13, Walk way The width of walk ways in buildings were at 1.50m. Wide but there were benches along the way to
) narrow and no handle rails.
14. Classroom v Simple classroom, which could reatrange to special case with the furniture and equipment.

The results of the survey and checklists indoors buildings built before the regulations from Table 4 found that the management
lacked of practices and accessibilities as per the conceptual universal design, just only some parts had been rearranged but still not as
per the legal requirements, there were still no restrooms for the disabilities in the buildings that built before the regulations although it
is very important due to the council regulations.

Table 5. Survey results and the physical surroundings with convenience facilities checklists under the principles of universal design inside the
buildings buiit fter the legal requirements together with the conceptual by the Laws

Necessity elements indoors Area survey found
buildings buift after the legal found | Notfound Checkiists with conceptual designed under the laws
requirements

1.Ramps v Found standard built, handle rails one side, no touching surface waming for the way up and down.
2 Entrance v On the ground floor had wide open-space, elevator could be easily to use and doors to enter are

' 1.00m. Wide, staircase with auto-door —hinge but no touching surface waming for the doorways.
3 Elevator v Found 4 big size elevators with free space for movement by 1.50m. radius, push buttons suitable

) placed, but no colors to show, no waming tactile susface , no mirror and hand rails inside
4.Sign and Symbols, v At ground floor §igns stood und_er 2.00 meter high. Information signs were near stair or elevator

each floor, details wera small sizes.
5,8tair \d Stair-ises, ladders, railing are standard sizes.
v Only one room on the second floor with size 2.5x2.5m. Movable, doorknobs push open with door

6.Restroom size 1.00m.
7.Tactita Surface v Not found
8.Service zone v Each floor had auto drinking machine indoor, but obstructed when in use. Other services located in

) the center of management department near exit door.
9.Door v Usual one side door 0.90 wide, but study rooms will be double doors with knobs open.
10.Raifing and Handrails v Only on the ramps to enter the building.
11. Information v Counter service was not suitable for the disabied.
12.Tactile Map v Not found
13.Walk way v Indoor- pavernents were convenient with 1.50 m. wide, bt no hand ralls found.
14, Classroom v The conventional classroom style with free space fo use and can amange for special requirements.

Finally the analysis of this survey results and monitoring the indoors buildings built after the regulations from Table 5 found that

there were necessary legal requirements for the universal design already the main important elements to access the ramps to enter
that really could be used, suitable width, elevator were big sizes, but mostly had no handrails and mirror, indoor pathways were wide,
however this was the only one building that had restroom for the disabled persons. In conclusion from case study that in Dhurakij
Pundit University the buildings built either before or after the legal requirements still could not be available to support to all people, the
importance is only for the way o be reached than other subjects.

The conclusion for second part mostly aimed to the questions from sampling semi-structured interviews, mind knowledge
concemed the universal design, experienced from facing convenience facilities and common uses of the area, convenience faciliies
needed in university advantages and disadvantages from applying fo use the universal design.

In the section of the executive managements’ inferviewed in depth about the action to reamrange for the convenience facilities and
trends to take the universal design in full line of actions. Research's resufts found;

Table 6. Shown the executive management's interviews

Interviewee Subject Perceptions
Executive Knowledge and understanding universal Principles and support to assist disabilities and older people and admitied to benefits of
managements design the universal design been used in university

Facilittes needed in university Considered to the necessary conveniences and priorities to be renovated within the
essenfial areas, such as ramps, entrance, elevators.

The good : evesyone got more convenience and benefits to social as a whole The bad :
to renovate high budget

There would be ne clear policy to admit the disabilities but would accept if the disabled
students could consent the ways of life in the university. Universal design would be

accested as per the Legal Requirements being forced or needed in area.

The Advantages and disadvantages to adapt
using universal deslgn
Level to access universal design
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Facilities that can be supplied The university pald the most importance to the reachable areas and buildings at the first,
which were ramps, entrances, elevators, however plans to rearrange to meet with
standard requirements.

Trend to take full practice As per the requlations by laws and social papular directions to be as part of the good

image and fringe benefits.

From Table 6. The knowledge and understanding of the executive managements in the universat design still paid more attention
into the disabled and accepted to take the principle of universal design in use because it would be good for the private university to do
as per the legal requirements. So far the university had no offictal policy for the disabled students yet therefore the renovation of the
builds in full as per the universal design were not the most importance at present. The development will be gradually.

Table 7. Shown research’s results from the representative sampling users in area by open-ended questionnaires

Interviewee Subject Perceptions
1. Users' Knowledge and understanding universal Deslgned for the disabilities and responded {o others and been public essential o
representative in | deslgn social benefits,
area Experienced, found the facilities and also Had seen curb ramps, seats on the bus and  elevators, not many disabled persons to
shared the area share the area. If there would have more facilities to support them widely, it should
assist for the good relationship to each other.
The needs for facilities in campus List from outdoor facilities required: 1) parking with signs 2) Seats for recreation

3) Pavement and crossing with warning signs 4) Electric Lights 5) Curb ramps
- Indoor facilities required: 1) Restrooms 2) Elevator 3) Service Zone 4) Signs and
Symbols 5) Clearsd signs for the entrance to buildings

Take action in the principle of universal To support the disabiliies, to be interested in campus and would give the opportunity 1o
design in Dhurakij Pundit Unversity all to study equatly and can accomimodate people who might have got an accident

2. Disabled Knowledge and understanding universal The concaplual of universal design would mainly support to the disabilities to be more

representative design convenience.
Experienced, found the faciliies and also Had seen curb ramps to the buildings and walk way for the blinds, if there would have
shared the area more convenience facilities for the disabled persons, they might have come to join the
social activities and presented themselves.

The needs for facilifies in campus - Quidoor Lists for the convenience facllities required; 1) Ramps 2) Curb ramps

3) Crossing way 4) Walk way —pavement 5) Street fumiture

- Indoor [ist for the convenience facilities required; 1) Curb ramps into the buildings
2) Restrooms 3} Handrails 4) Elevator §) Servica zone

Take action in the principle of universal Would help the disabilities to come and Join activities in campus more convenience,
design in Dhurakij Pundit University They can help themselves proudly and may not wait for help from tha others.

The point of views and perception from two of the interview groups, most of them paid more attention to the disabled mainly, then
the others would become too. As the interviewee were directly impacted so the needs of convenience faciliies were clear and met
with their requirements.

The first interviewee required the convenience facilities as visual elements with equal rating for using the common area and not
understand why the disabled could not use the general area as well. The second interviewee mentioned that if the social surroundings
were ready, the disabilities would have more places to join activities besides staying home. The first interviewee advised that if the
universal design had been used in Dhurakij Pundit University, it would be the good opportunity for the disabilities to come and join the
study more. d

Conclusion and Recommendations

From research’s results found that in planning to develop the environments within Dhurakij Pundit University. This campus still did not
play a role as much it could and no policy to recruit disabled students. it was found that the proportion of buildings built before B.E.
2005 was higher than that of buildings built after B.E.2005. tniversal design implementation may be more difficult, due to the cost of
renovating older buildings is higher than investing in new buildings. Therefore, the legal requirements might be first important factor to
push to be done in Dhurakij Pundit University. It is good, if the faw explicilly stipulates for punishment those who do not comply. Since
this case study had been in private university, which should support and avoid any mistakes fo reduce defect, which would cost the
damages. This will bring back the benefits to the business to be carried on. The main ideas to apply with the universal design in the
campus was not only for the disabled, but if there is a motive for execulives not to pay attention to the short-term conditions, universal
design would support the quality of Tife, make the hightights to strengthen to be known and interested in all people as friendly
university to all groups of people, good imagination. From the above might be the change of ideas fo build the universal design for all
people not only been done just for the legal requirements.
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Abstract

There are 48.37% in Thailand, who use wheelchairs, but they can be learned. The percentage of the disabled who are in higher education system
only 1.61%. The resuit of physical factors where are not ready. This research focused study of physical factors affecting to wheelchair-bounded
student by qualitative research; survey, access audit and the semi-structured interview. Found that factors affecting are entrance, classroom,
activilies area and restroem. Enhancing technical knowledge to the building manager fo responding fo all usage. Contributors often avoid seeking
help because don't want to feel like a burdensome. The most important is that famfly are another motive to study.

Keywords: Physical Factors, Wheelchair-Bounded Students, Management education for disabled;
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1.0 Introduction

The disabled person is not just the congenital deformation, there are also a number of the disabled person from illness or accident.
Disability affects both mentally and socially. If, it happens to people in school-age will affect the development of skills, leaming and
intellect. The loss of facilities to access their educational services also hinders the development of vocational skills for the disabled.
(Komolkiti, 2008) From The reported on disabled person in Thailand, September 2016, It was shown that 1,657,438 peoples had been
issued ID cards. Currently, they were in the all education levels system 998,846 peoples or 60.26%. They only received 16,051
(1.61%) of their undergraduate and master's degrees despite the fact that there were 794,648 peoples (48.37%} of disabled person,
who does not have a learning disability. Why disabled peoples are not attending higher-education?...If disabled peoples graduate
bachelor degrees, they will have the opportunity to work for higher positions and higher incomes. They also can care for themselves
and thelr family. It appears that the education is the basic that the disabled person should receive. There may be several causes are
important factor that disabled students [ose opportunity and access to educational services. For instance, physical, mental, or
intellectual defects and the lack of education facilties and the disabled person help-systems that affect polential leaming
{Tieammanee, 2009). This article reflects on qualitative research processes and research that focus on the study and understanding
of the lives of disabled students. There are two main objectives. Firstly, to study and investigate spatial physical factors affecting the
disabled students using wheelchairs. Second, to study attitudes of disabled students using wheelchairs in a university life and propose
the physical and social factors affecting the lives of disabled students using wheelchairs. It is expected that this research will support

eISSN: 2398-4287@ 2017. The Authors. Published for AMER ABRA by e-Infemational Fublishing House, Lid., UK. This Is an open access article under the CC BYNC-
ND license (hipereativecommons.omglicenses/by-nc-nd/4.0/). Peer-review under responsibilily of AMER (Association of Malaysian Environmen!-Behaviour
Researchers), ABRA (Associafion of Behavioural Researchers on Asians) and cE-Bs (Centre for Environment-Behaviour Studies), Facully of Archilecturs, Planning &

Surveying, Universiti Teknologi MARA, Malaysia.
hitps:/idoi.omg/10.21834/e-bp].v2i6.975
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policies as being a driving force in creating the right environment for disabled students at university and also be motivation to disabled
students want to learn in higher education. The research process was qualitative data collection; survey, access audit and semi-
structured interview by three disabled students using wheelchairs. The questionnaire can identify activities and behaviours that cause
problems and obstacles to the use of space and gives an insight into atitudes of university life of disabled students using wheelchairs.

The paper consists of five sections. The immediate following discusses on the theoretical perspectives behind understandings
accessible physical from two paradigms (2.1 and 2.2). The third partis a method of conducting research and collecting qualitative data
in 2 steps. The fourth provides research findings and discussions of physical factors affecting to wheelchair-bounded student's life in a
university. The final section concludes suggestions on how to use and shows how this choice affects the attitude of students wﬂh
disabiliies. Including qualitative research methods in the study of the disabled and accessible environment.

2.0 Literature Review

2.1 Accessibility as an educational services for disabled students

1) The concept of universal design for disabled students

In Thailand, the first phase of operation in public buildings, Such as hospitals, heallh centre and utiliies. Developed and implemented
in residential areas, such as dormitory, residential and hotel, (Sawangjarcen, Sirisali, & Sahavacharin, 2012) Currently, the University
is a place that has a role in society and to develop human capital for national development. Because, they are going to step into
adulthood, should have good interacfion and understanding with other people, can to work in groups, living happily in society and
especially when the graduate student goes into careers. This is an important role for all people, no matter what the difference. This
research has adopted the principles and theories of design for everyone, to develop the physical accessibility for facilities the
independent living of disabled students and participation in society. University should have facilities that allow equal access to
education and friendly fo all members.

2) Essential physical factors within the university that affect to wheelchair-bounded students

Studying the physical factors that apply the concept of universal design is critical to bringing to a campus environment that
accommodates students with disabilities and friendly to all members. Design guidelines refer to the elements that are necessary to
facilities access and gives everyone an opportunity to participate in various educational activities. From the results, it was found that
physical factors and facilities of educational institutes were based on the principles and theories of design for everyone and the
requirements of Thai law. Which were 1) Basic convenience facilities for disabilities as per the council of ministers dated May 19,
2009. 2) The facilities in buildings as per ministerial cabinet B.E. 2005 3) Literature review for facilities of universal design on campus
(Atkinson, Dorris, Miller, Crtiz & Royal, 2013) Physical Factors affecting access to area of wheelchair-bounded student divided into
two parts:

Table 1. Physical factors affect to wheelchair-bounded student

physical factors - Qutdeor physical factors - Indeor
1.3eating 1.Ramps into the building
2.Path way/ walk way 2 Entrance
3.Parking 3.Efevator
4,Curbs Ramps 4.Restroom
5.0utdcor-Ramps 5. Door
6. pedestrian crossing 8. Information
7. Street Fumiture 7. Comidor
8. Classroom

From the physical factors necessary to reach the area, and participation in various activities in the university. Following to Table 1.
In this research will be guided method, research tools and an approach to analysis and recommended the physical factors that affect
to wheslchair-bounded student's life in the university.
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2.2 Improving the quality of life of the disabled and management education for disabled

Thailand has the concept of developing the disabled by providing the necessary welfare. It also plans to improve the quality of life
of people with disabilities at international level. Human rights concept, as a member of an international organisation, Thailand must
implement the disability Plan. The equal opportunity to people with disabilities, rehabilitation of the disabled, highlight the opportunity
for people with disabilities to perticipate fully in society, education for the disabled, employment of the disabled, access to built
environment and public transport, access to information and communication, as weli as information technology, including technology
facilities and alleviating poverty. (Tieammanee, 2009)

The situation at the national levet during the past Thailand has prepared a plan to improve the quality of national life. It is a master
plan that defines Thailand's approach to disability for all public, private, and related sectors. National Pian for Quality of Life No.4
(2012-2016). The details and goals are that society has an environment where everyone can access and utilise it equally, people with
disabilities have access to effective management systems (such as health, education, careers), promoting constructive altitude,
disabled people have the confidence to realize the value and their dignity. Including the participation of disabled people with economic,
politics, society and culture. In addition, the government has also supported and given the right to get help from the disability
rehabilitation act and the national education act, the promoation of education for individuals with disabilities is required or pecple who
cannot support themselves must give the right and oppartunity to receive basic education.

Review concepts to improve the quality of life of people with disabilities both globally and nationally found that most of the goals
require people with disabilities to have access to educational services. The government of Thailand has developed legislation to focus
on dealing with education for students who are different and the act promotes the physical-aspect.

3.0 Methodology

This research focused on the study of the physical environment in a private university in Bangkok. The interviewees were three
wheelchair-bounded students, consists of 2 steps. Based on a qualitative approach. From the conceptual framework (See Fig.1)
demonstrates access to education services for disabled students, quality of life and Management education for disabled people. Both
of these ideas will lead to a search for physical factors affect to wheelchair-bounded student's [ife in a university divided into two parts
as followed:

Accessibility as 3n
Educational Services |
far Disabled Students

Wheelchar Bounded
Student

Attitude about
Student's Life

Fig. 1: Conceptual Framework

3.1 survey of physical factors and access audit by wheelchair-bounded student

1) Survey of physical factors, both indoors and outdoors, including facilities within a private university in Bangkok, by checklist based
on a survey that follows the principles and theories of universal design and followed the design guide for everyone. This research was
conducted with only one the university because it is qualitative research and can be fo collect insights. Take a survey of the elements
that are essential to the access of students who use wheelchairs, take notes, observation and photography. Divided into two factors
into the physical characteristics and the facilities needed. (Atkinson, Dorris, Miller, Ortiz & Royal, 2013) 1) Physical factors - outdoor
were; seating, pathway/walkway, parking, curbs ramps, outdoor-ramps, street landscape, pedestrian crossing, street furniture 2)
Physical factors - indoor were; ramps into the building, entrance, elevator, restroom, tactile surface, door, information, corridor and
classroom, (Tipian & Sawadsri, 2017)

2) Access audit by wheelchair-bounded student by evaluating the use of physical factor and facilities that affect the living of students
who use wheelchair, together with user satisfaction regarding quality. One wheelchair-bounded student is easy to test by repeated
axperiment 3 times. This data was analyzed for qualitative results.

3.2 Semi-structured in-depth interview by three wheelchair-bounded students

From the "social model of disabllity" (Oliver, 1990), the disabled are excluded from society by their environment and attitudes. The
results of the research show that the awareness of the ability of the disabled is empowering the disabled. {Sawadsri, 2012) The
perspective of the set of ideas and findings found that semi-structured interviewing methods will reveal the critical components of the
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attitude of wheelchair-bounded student's life in a university and lead to other findings by conducting individua! interviews.1)
Mr.Komsan: 27 years old 2) Ms.Jinjutha: 22 years old 3) Ms.Nattaporn: 24 years old, take in an interview with one person 45-60
Minutes., use a voice recorder, taking note and photography.

4.0 Findings and Discussions

From the research process, the physical factors that affect to wheelchair-bounded student's life can be divided into two parts: First part
is the results of a physical survey and access audit by wheelchair-bounded student. Part 2 is the result of research and findings from
semi-structured in-depth interviews on attitudes of wheelchair-bounded student's life in the university.

4.1 Physical factors affecting to wheelchair-bounded student

Physical factors survey by private university case study In Bangkok metropolitan area, which developed the universal design in the
beginning and to know the obvious obstacles. The resuits were described in the table below. The physical factors outdoor and indoor
affecting shown that in Table 2. and Table 3. The results of barriers and usage problems shown that in Table 4.

Fig.2: Physical Environment of Case Study

Table 2. Shown results of physical factors-outdoor

Physical factors-outdoor Survey results Physical feature
1.Seatin Alang the pathway found outdoor every distance for some parts.
! 9 Seats were up stepped from ground more than 10 cm.
2 Pathwayhwalkway Pathways have beep wide enough but lowered level and slope to
the road only cne side
Disabled parking has been reserved in the centre area near study
3 Parkin buildings and office of the president, accessible standard size 2.4 x
- g 6.00 m. free space for movement but no signs and symbols to
show,
The curbs ramps had been standard with different colours to show
4.Curbs Ramps the steps of roadsides but without tactile surface to be advised.
5.Ramps The steps outside been not much, so no ramps wene made.
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6.pedestrian crossing

The steps between the road and footpath are equally, anyway no
alamm-signs

1.Street Fumniture

Qutdoor signs and symbols found only some and were standing
undar 2.00m, Electric poles were high, no alarm-waming

From Table 2 universily had paid intention to the accessibility and taken action as per the legal requirements as well. The other
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'necessities were not in process as per the universal design such as; asle seats were not convenient to the disabled to step up over 10 cm.,, parking
area reserved for disabled only 1- 2 places with no signs to be shown,

Table 3. Shown results of physical factors-indoor

Physical factors-outdoor

Survey results

Most of the university's buildings built consecutively and before the

Physical feature

1.Ramps legal requirements. Some ramps could use for the disabilities but some
could not just for delivering.

2.Entrance The ground ficor had enough free space for activities; an elevator was
reachable, Doors are wide 1.00 m. With automatic hinge device.
Study buildings have two elevalors with both small and big sizes, have

3.Elovator movable space around 1.50 m., radius in front of the elevators, push
buttons are at the suitabls posifions, no colours, ne alarm suriace, no
mirror and handrails inside.

4.Restroom Been not amanged for the disabled in the buildings built before the legal
requirements

5.Door Single open doar with 0.90 wide, handle with door-knobs

8.Information Counter services were for general person, not suitable for the disabled.

71.Corridor The width of walkways in buildings was at 1.50 m. Wide but there were
benches along the way to namow and no handle rails.

8.Classroom Simple classtoom, which could rearange to special case with the

furniture and equipment.
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From Table 3 found that there were necessary legal requirements for the universal design already the main important elements fo
access the ramps to enter that really could be used, suitable width, elevator was big sizes, but mostly had no handrails and mirror,
indoor pathways were wide, however this was the only one building that had restroom for the disabled persons. In conclusion from
case study, the buildings built either before or after the legal requirements still could not be available to support to all people, the
importance is only for the way to be reached than other subjects.

4.2 Evaluation of problems and obstacles by wheelchair-bounded student
The results of the survey showed that the physical factors that were affecting to wheelchair-bounded student are ramps, classrooms,
restroom and activities area, according to survey results, Tables 2. and Table 3. Access audit by one wheelchair-bounded student.

Found that factors affecting are entrance, classroom, restroom and activities area. The results can be described in Table 4.

Table 4. Shown results of access audit by wheelchair-bounded student

Physical factors Access audit by wheelchair-bounded student Results

Ramps are the first factor tha! eliminates access bamiers and
should be to build follow standard ramp for proper use.
Participants were not able to use the ramp manually due to
3 °| higher and steeper than standard gauge.

1} Ramps

P N
The old building built before the year 2005 which had not
required the buildings legal requirements.

The ramp of a new building buflt after the year 2005,
Parficipants can use the ramp well and does not require much
force.

The new buildings built after the year 2005 that were under
the Ministerial Regulation for convenience facilities in
buildings for disabilities or handicapped and older peaple
B.E. 2005.

Most students have access to the classroom, because of the
same ground level. Except for auditorium classrooms because
it was a slope meeting room and main entrance was different
level,

2) Classroom and Furniture

it

Wheslchair-bounded student will have problems with the lecture
chair. May be tumed so that the leg inserted.

Wheelchair-bounded student cant be inserted info the leg
of the lecture chair.

3) Restroom A restroom is important because it was related to health and
health, Found that the new building will have standard restroom
according to the design principles of universal design. But the
number of restrooms is not only per use. Sometimes, students

simply need to go to the restroom at home.

To u the toilet bowl
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Physical factors

4) Activities area

Parficipation was in activities

Access audit by wheelchair-bounded student

Ay

Results

Student wants to engage with a friend, but most areas of
campus activity are inaccessible, don’t want to be
discriminated, because of different levels.

4.3 Attitudes of wheelchair-bounded students about lives in a university

Fig.3 The area of aclivity of the university students who use wheelchairs, access to the sitting area,

access to bookshelves in the library and sharing classes with friends.

The conclusion for second part mostly aimed to the questions from semi-structured interviewing methods will reveal the critical
components of the attitude of wheelchair-bounded student's life in a university and lead to other findings by conducting individual
interviews.1) Mr.Komsan: 27 years old 2) Ms.Jinjutha: 22 years old 3) Ms.Nattapom: 24 years old (Fig.3), take in an interview with one
person 45-60 Minutes., use a voice recorder, taking note and photography.

Tabte 5. Shown resulls of attitudes of wheelchair-bounded students

Subject Attitudes of wheelchair-bounded students
Interviewee 1 Interviewse 2 Interviewee 3
_ _Male: 27 years old Female: 22 years old Female: 24 years old
1. The type of wheslchalr Manual wheelchair Mobility Scooter Mobility Scooter

used.

2. How to get to university

Live in the dorm
Come to the university by yourself

Live in the dorm
Come to the university by yourself

Residential hame their own
Parents drive transmission.

3. Characteristics of teaching
actlvities

4. Other activitles

Class activities can be accessed, cutside the classroom, some can be joined. Maybs a friend or instructor should help.

" "No ramp access to the gym,
Activities for younger children can be
accessed.

Join specific activities that ame
accessible.

Altend accessible activilies,
Activities organized in the classroom.

5§, Access problems and
barriers

The ramp into the new buiiding is
usable, the ramp into the building buiit
before the year 2005, will not be
standard. Make it inaccessible to the
building itself.

How to get from dorm to university due
to unfavourable transportation systems,
the ramp enters the building that was
built befora the year 2005, not standard
or some buildings have na ramp

Ramp into the building With too steep
cause harm. The entrance ramp built
before 2005 will not be standard or

some buildings have no ramp.

6, Problems and obstacles in
the building

Ground level do not exceed 10 cm. can
be reached. Buildings built before
2005 do not have restroom and in the
new building, there is only cne
restroom.

She can't enter a room with raised
floors, auditorium room classrooms are
inaccessible, restroom with a new
building only

She can't enter a room with raised
Push button of efevator, auditorium
room classrooms are inaccessible,
restroom with a new building only

7. Expectations about the
physical aspects of the
university

Students are physically strong.
Did not expect the physical side.
But focus on leaming in the curicutum.

Did not expact, because students have
friends before class.

Did not expect, because students have
friends hefore class.

8. Satisfaction with physical
factors

Because after the students come to
study. The University has improved
physical education to help students and
take care of the staff, but more self-help

University will improve the physical
aspects after the study and a support
staff

She can't use in other buildings.
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The results show that physical factors are essential for the learning of disabled students using wheelchairs. Because they do not
have to ask for help from the society. The priority is to built ramp into providing the building, because they can go to other areas.
Interviewers 1 and 2 also commented that the institution they studied improved their physical environment after enroliment and that
the old building would follow the universal design concept only at the entrance of the bwldmg But not available, because they did not

. support the proper standard. Interviewees 2 and 3 will have the same opinion. There is a physical aspect to the interviewee. 1isa

ramp because bolh use Moblllty Scooter. But there are similar obstacles. Some buildings have a steep slope or some buildings have
no ramp.

5.0 Conclusion and Recommendations

From research's results found that wheelchair-bounded students need the first place: a standard ramp in every building, safety,
access to all areas of activity. Secondly, restroom for the disabled in every building. Third, classtooms where they can study with
friends, and activities areas such as rest areas can be shared with others. The findings of the study found that students who use
wheelchairs, but they have good hands and brain, need help because of the unfavourable environment. In fact, they can help
themselves. Due to the unfavourable environment, they have to ask for help from their friends. The interview results showed that the
proportion of bulldings built before B.E. 2005 was higher than that of buildings constructed after B.E.2005. Universal design
implementation may be more difficult, due to the cost of renovating older buildings is higher than investing in new buildings. Therefore,
the legal requirements might be the first important factor to push to be done in University. It is good, if the law explicitly stipulates for
punishment those who do not comply. Since this case study was in private university, which should support and avoid any mistakes to
reduce defect, which would cost the damages. The next study to obtain significant information may be conducted with a variety of
physical universities. Because, it can see more problems and obstacles.
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Abstract

The conventional belief of universal design objective is to benefits for few people with high cost of investment.
It is, therefore, considered as unprofitable project, although Thai government has well developed laws according
to the concept. A university is an organization which is affected by this concept, because it should be place where
welcoming people of differences and opening opportunities for all to access education with equality. However, it
is not easy for a private university to invest in building or modifying universal design environment due to surplus
cost of implementation. The objectives of this research are to: 1) study factors in universal design
implementation; and 2) analyze importance level of executives in deciding to invest in universal design
implementation or modification. The research procedure and qualitative data collection was conducted with 59
informants by face-to-face semi-structured interview. The informants of this research comprised 56 physical
users, and 3 exccutives and building managers. The research results show that factors affecting decision on
environmental modification based on universal design principles in private universities are: 1) social structure, 2)
understanding and recognition of human values; and 3} business image promotion. However, probable factors
not facilitating universal design implementation in universities were: 1) investment budget, 2) architectural
Aesthetic, and 3) utilization. Additionally, background of the interviewees is one of reinforcing factors for
decision on universal design investment.

Keywords: Universal Design Implementation, Thai law, Decision Making, Education Provision for Persons with
Disabilities Act, Executive’s Perception, Private University, Social Value

1. Introduction

Universal design concept was firstly implemented in Thailand in public building such as hospital and public
health centers, and then expanded to other public places such as educational institutions and government
complex (awangjaroen, 2012). Thai government has well developed laws, ministerial regulations, standard
criteria, and guidelines for building construction based on universal design principles. Because the government
places importance to quality of life of all people in society, therefore, buildings and environments accessible for
all must be considered. This is consistent with Sahachaisaeree (2011), that “when the environment does not
facilitate participation in social activities of individuals with personal impairment, the state of handicap is
impliedly discriminated by unfriendly environment.” However, universal design implementations in public
buildings, both newly constructed and medified, have been found in low rate. It is probably because of high cost
in maintenance or construction, as well as perception of decision-making authorities on surplus cost. According
to the research finding of Satio (2006), facility managers’ understanding and recognition of advantages is the key
to implement universal design; therefore, it is importance to increase understanding of the issues among
authorities. Additionally, there is the conventional idea that projects under design for all or universal design
concept support specific targets, for example disabled or handicapped people, which are few in numbers. The
universal design, then, is considered unprofitable because benefits are low, investment cost is high ©Odeck,
Hagen & Fearnley, 2010). The above mentioned condition of universal design has affected many places.
Educational institutions, for example, are places which play important roles in human capital development,
leading to country development. They should be place accessible to all of any differences and provide
opportunity to access education equally. In contrast, there are little numbers of educational institutions’ facilities
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built by universal design principles. According to statistical data of disabled people in Thailand in 2016, there are
48.37% of wheelchair occupants with ability to learn, but only 1.61% of them study in higher education system.
This indicated that factors influencing education of persons with disabilities probably are individual economy or
ottrer related issues, ie. physical énvironments that are not support or appropriate to living' of person with
disability (Tieammanee, 2009). As prescribed in Section 5 of the Education Provision for Persons with
Disabilities Act, B.E. 2551 (2008) of Thailand, a person with disability shall have rights to access to education
without cost, as well as to receive technology, facilities, media, services, and other educational assistances
(Office of the Basic Education Commission, 2008). Consequently, the research has been conducted with 2 main
objectives: to study factors affecting universal design implementation; and to analyze importance level of
executives in decision to invest in construction or university’s buildings modification based on universal design
principles. This rescarch is conducted by taking management characteristics of Dhurakij Pundit University as a
case study. Dhurakij Pundit University is a private university in Thailand, where construct management system
can be done comprehensively within the University, from the beginning to the end of the project. Data are
collected by questioning and in-depth semi-structured interview. The questions are about factors important to
consideration of universal design implementation in universities, including perception and investment decision
of executives. This study indicates that decision on universal design implementation may be argued in terms of
economic values. Additionally, the introduction of advantages and the study about social capital of universal
design affect consideration and decision on implementing environment accessible to all. The researcher expects
that the findings are able to motivate the application of regulations related to universal design in private
universities.

2. Theoretical Framework
2.1 Thai Regulations on Universal Design

At present the national economic and social development plan of Thailand is stated that human is the center of
development by promoting and enhancing citizen potential together with environment development. In other
words, human capital is able to develop and add value. As in this conclusion, this research has been conducted
by focusing on educational institutions as a component of human capital development. Educational institutions,
therefore, should provide user-friendly facilities accessible to all people, so that they have equal opportunity in
education. Education management should give importance on learners of all differences and provide services that
can be reached by every learner. Thai government has developed laws focusing on importance of quality of life
of all people in society, including those with impairment, i.e. the ministerial regulation prescribing the provision
of facilities in buildings for persons with disabilities and the elderly B.E. 2548 (2005), the empowerment of
persons with disabilities act B.E. 2550 (2007), the Education Provision for Persons with Disabilities Act, B.E.
2551 (2008), and the education act B.E. 2552 (2009). The ministerial regulation prescribing the provision of
facilities in buildings for persons with disabilities and the elderly B.E. 2548 (2005) has been controlled and
effective to buildings constructed after 2005, The cabinet has given approval to an urgent agenda in providing 5
facilities for the disabled, especially in government and public buildings, beginning from hospitals. However, the
ministerial regulation is not enforced with buildings before 2005 and other types of public buildings, which is the
gap in the law that has to be amended. The legislation serves as a recommendation and guides for professionals
to practice according to their ethical value; however, many of them neglect moral responsibility in providing
adequate facilities in order to cut cost or get faster profit. They lack awareness that a user-friendly environment
can generate higher profit than an inaccessible one Kadir, Jamaludin & Rahim, 2012). Even though, the benefits
of universal design are high, but they are not adequate to motivate practice guidelines and implementation. To
enhance the potential of universal design, law enforcement, standards, and practice guidelines according to the
laws should be established.

2.2 Contributions of Universal Design

There is good development in knowledge and understanding of universal design principles and concepts in Thai
society. Furthermore, the government has awareness and recognizes importance of impact of inaccessible social
environment which hinders individuals from living and participating in mainstream activities, i.e. employment,
education etc. This obstacle directly affects human resource which is the key in developing a country. Universal
design is widely implemented in developing infrastructures, services and products that provide equal access to
all people (Bangkok Department of Public Work). This concept is simplified and widely expanded by Center for
Universal Design, North Carolina State University (1997). Universal design has been applied with amenities to
upraise quality of life of social members. Therefore, universal design should be considered and implemented in
modification and construction of buildings, environments, and facilities to the greatest extent possible and the
widest range of situations as follows (National Disability Autherity, 2012): 1) Benefits for persons with
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disabilities and the elderly. Universal design is help persons with disabilities and the elderly to live independently,
so that they are proud of themselves, strong minded, ready to face obstacles. It also develops quality of life of
person with disabilities and the elderly to be productive manpower (Bangkok Department of Public Work). 2)
Benefits for individuals. Universal Design is user-friendly and convenient, but is also respectful of users’ dignity,
rights and privacy. It responds to different degree of difficulty that people experience when using products,
services or environments. Every people are able to access and use products, services, or environments that are
not specialized design. 3) Benefits for social. Universal Design promotes accessibility and usability, allowing
people with all levels of ability to live independently and approaching services and environments individually.
Universal Design assumes that the range of human ability varies according to the type of activity in which a
person is participating or the environment in which that person is carrying out the activity (Ostroff, 2001). This
research has applied overall benefits of universal design implementation as a key concept to develop the
reduction of social environment impact which is barrier in well-being and social participation by emphasizing
implementation of universal design principles in public buildings of educational institutions.

3. Research Methodology

This research aims to study perception and attitudes of physical users and university executives towards
universal design. According to research framework, it shows that universal design principles enable the
enforcement of governmental registration, i.e. laws, ministerial regulations, acts, and code of standards in
universal design. These two factors indicate social benefits and values, and affect perception and attitudes of
physical users and university executives in decision on investment in construction and modification of
environment accessible to all, as shown in Figure 1.

Government Laws, of
Regulations and Standards Tuiversal Design
J N _ —
o N
s o & At \= l Contribions of
13 L]
E Perception & attitede
[ of Plrysical Uvers
il Social Value of
- Upiversal Design

Motivation for Promoting Application of Universal Design

Figure 1. Conceptual Framework

This articles was concluded from the interview of physical users consisted of 53 participants, staff and students,
3 representatives of disabled students, and 3 executives of a private university, Dhurakij Pundit University. The
qualitative method with semi-structured interview helps the study to focus on interviewees’ point of view
(Bryman, 2008 cited in Kadir, Jamaludin & Rahim, 2012).

- 53 physical users of university’s facilities gave information and confirmed about current situation of universal
design implementation in the university. 3 representatives of disabled students were informants about obstacles
and real needs in using university area through semi-structured interview.

- The selective informants are a building manager, an executive who takes care of physical facilities, and a high
level of executive, totaling 3 persons from Dhurakij Pundit University. The understanding of high executives is
important to promote or push universal design into practices ®aito, 2006). Purposive sampling is used in this
research, so that the researchers can intentionally select those related to the research questions,

- The informants are interviewed face-to-face by using open-ended questions. The interviews were recorded by
digital recorders after the informant gives permission.

The questions can be divided into 2 main parts. First, it is about understanding and perception of universal
design of both groups. The second part is the executive interview about aspects of advantages and value of
universal design. The interviews have 2 objectives as follows:
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¢ What factors are promoting universal design implementation?
¢ Why university executives place importance on universal design implementation?

Before conducting-the interview, the current physical environment -and faeilities in the university under. the .
universal design were studied, together with related effective registrations, by using a survey form as the
research instrument.

- Overall survey of the university’s physical environment

1) According to the survey of outdoor environment, it can be concluded that the university has practice
guidelines that highlight more on building entrances than others. The amenities such as benches along pathways
or walkway are not efficiently designed for all accessibility. It is difficult for persons with mobility impartment
or the elderly to step up 10 cm. to rest on the benches. Furthermore, 1-2 reserved parking spaces are provided but
there is no sign to show the position. They have to ask for assistance from caretakers {Tipian & Sawadsri, 2017).

2) Regarding the survey of inside the building that constructed prior the building control law (before 2005), it is
found that those in charge lacked of practice guideline and universal design implementation. The university only
provided some components but still not meet standards prescribed by law. There were no toilets for persons with
disabilities in buildings before 2005, which are considered the most priority according to the government
resolution on 19 May 2009. As for the building constructed after the effective of building control law (after year
2005), the law enforced a building to have necessary facilities under universal design principles. The main
components found give priority to building entrances, namely, practical entrance ramps, doorways with
appropriate width, sufficient large-size lifts available but no mirrors and rails, and width indoor pathways. Only
one building provides restroom for persons with disabilities. Therefore, it can be concluded that the buildings
taking into studies, both before and afier the effective of building control law, in Dhurakij Pundit University are
unable to benefit for all users, but emphasize on building entrances more than other parts (lipian & Sawadsri,
2017).

4. Resuits
4.1 Understanding and Perception of Universal Design Principles

Table 1. Perception of universal design principles from the interview of physical users in the case study
university

Participants Perception Issues Perception and Attitude towards Universal Design
1) Physical users Knowledge and understanding - Design for persons with disabilities that also benefits users of
- Faculty members of universal design principles ~ all groups, essential to public and beneficial to society as a whole
- Supporting Staff Experiences in using facilities - The most common experiences are ramps, priority seats in
- Students for all and inclusive area public transportation, and signs in lifts.

usability - Very low numbers of the disabled share public areas.

- If there are amenities that cater needs of all users,
it may enhance good relationship in society.

Needs of facilities for all The outside building facilities in order of priority are:
1) Parking lots and signage
2) Outdoor Benches
3) Pedestrian Walkways and Crossways
4) Lights
5) Curb Ramps
The indoor facilities are:
1) Toilets
2) Lifts
3) Service Areas
4) Signage and Symbols
5) Clear Entrances.

Applicability of universal Universal design implementation is for persons with disabilities.
design in Dhurakij Pundit It may be interesting and gives equal access to education, as well
University as benefits for general users with physical injury or disease.
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Table 2. Perception of universal design from the interview of representatives of disabled students

Participants Perception Issues Perception and Attitude towards Universal Design

2) Representatives Knowledge and undgrstanding of - Universal design is mainly for persons with disabilities, and
of disabled students  universal design principles provide more comfortable in living.
Experiences in using facilitics for - The common facilities are ramps and guiding blocks.
all and inclusive area usability - If facilities are available, the disabled will participate more
in society, and realize their places in society.
In order of priority, the outside building facilities are: 1)
Ramps
2} Curb Ramps
3) Crossways
4) Pedestrian Wallkways
5) Road Components
The indoor facilities are:
1) Entrance Ramps
2) Toilets
3) rails
4) Lifts
5) Service Area

Applicability of universal design The ability to travel and participate in university activities
in Dhurakij Pundit University easier, live independently with less assistance from others

Needs of facilities for all

In conclusion of understanding and perception of both groups of interviewees, the answers vary in physical
dimensions. The understanding about universal design principles incline to persons with disabilities, followed by
serving all people. The second group of interviewees is representatives of disabled students with direct effect, the
need for facilities are rather clear and show the real need. However, the interviewees in the first group answered
the need of facilities overall in some components at the same points. Regarding the use of shared area, it is found
in little number, maybe because the interviewees do not know why the disabled are inaccessible of the area.
Additionally, the representatives of disabled students view that if the social environment is ready, they can have
more space to live outside their houses. The physical users in the first group agree that universal design
implementation opens the chance to attract disabled students to study at Dhurakij Pundit University. The
interviewees from the second group claim that they can live independently without assistance of others.

As shown in Table 3, the executives® understanding of universal design highlights the persons with disabilities.
They open up and give more acceptance of universal design implementation. It is best for the private university
to implement universal design in compliance to related laws. Although the university has not pronounced official
policy to accept disabled students, the issues did not raise up clearly. The practice guidelines first follow up the
rule of laws, and then occurring budgeting, development and modification of environment accessible to all will
be considered gradually.

Table 3. Perception of universal design from the interview of university executives

Participants

Perception Issues

Perception and Attitude towards Universal Design

University executives
—high level executives

- executive responsible for
physical environment °

-building manager

Knowledge and
understanding of
universal design
principles

- understand principles and concepts for design with benefits for
disabled persons and the elderly

- accept advantages of universal design implementation in
universities

Needs for facilities for
all

- consider and prioritize necessary facilities, implement first in-
necessary area l.e. ramps, entrance way, and lifts.

Advantages and
disadvantages of
universal design

implementation

Advantages:

- make all people live more comfortably

- overal! benefit to social

- be in accordance with social mainstream

- create modern image for better acceptance int business
Disadvantages:

- maybe need high cost to medify all environments at the same
time
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Level of universal - Although the university has no official policy in accepting
design implementation  disabled students, it welcomes those who can accept and live in
the university facilities.
- The existing universal design implementation - focuses or
related law compliance ‘in the current urgent issues and
standards, as well as needs of physical users.

Possibly implemented The university gives importance first to accessibility of
facilities buildings, i.e. ramps, entrances, and lifts, and plans
modification to meet the standards.

Trend in full - Old buildings (before 2005) are modified.

implementation  of - New buildings (after 2005) are built according to the effective

universal design laws and social mainstream to create good organization image
better to business acceptance,

4.2 Benefits and Values of Universal Design in Universities
1) Factors Facilitating Universal Design in Universities

The university executives views that universal design investment is probably not cost-effective for private
universities, which have to invest in facilities and building by their own funding. But in social aspect, the number
of persons with disabilities has increased. To give opportunity for disabled students to access higher education,
universities should pay attention and give importance to need of the disabled as of general people. In other
aspects, the universities should prepare physical environment according to education trend in Thailand, which
opens equal opportunity in education for all. The examples are preparation for future changes, aging society and
roles of aging people in education, and preparation for aging of university faculty members and supporting staff.
To implement universal design in universities, it should be start from following related laws. For buildings after
2005, facilities are built according to building control laws; while old buildings are amended as necessity. The
university executives accept advantages of universal design by focusing on accessibility of most buildings. They
agree that universal design management by new built or modifying the existing one is the best practice or trend
of modern design. Universal design is an issue under sustainable design concept which the case study university
has aimed to develop. Universal design is viewed as promotion of good university image

2) Factors barring universal design in universities

It is difficult for the private university to decide on investment in facilities and physical environment. The
cost-effective issue should be carefully considered. However, regarding investment worthiness, the interviewees
said the return is unpredictable because the university plans environment modification into phases. The
development project has started by priority or facilities in need. For example, if wheelchair students are accepted,
the university will plan to medify accessible to buildings for them first. The considering issues in investing in
facilities according to priority of necessity base on 4 factors: 1) low construction cost, 2) construction material
available in Thailand, 3) practical facilities beneficial for all, and 4) aesthetic swrroundings after construction or
modification for good university image.

5, Discussion

The finding of this research about understanding of universal design principles among physical users shows that,
faculty members and third- and fourth-year students have more understanding and are able to explain about
universal design than first- and second-year students. It may be because universal design is related to variety of
subjects. In the years of study, the subjects combine this concept in the content. Experiences in encountering
facilities and sharing area in society partly affect acceptance and awareness of individual differences as normal
issue, and create good relationship in society. For the representatives of disabled students, they views that if there
are facilities for persons with disabilities, they will play more role in society and less introvert. It makes their
places in society and reduces need of assistance from others, which they try to avoid. Outdoor facilities, in order
of priority, are building entrances, toilets, lifts, and service areas which are in accordance with facilities the
university executive has decided on possibility to invest and implement.

The executive in high level well accepts the advantages of universal design. Universal design is agreed to serve
the following situations: 1) The change of social structure and benefits of changing society. Thailand is now
passing to aging society. The governmental and private organizations jointly work to protect, promote and
support status, role and activities of elderly people (Foundation for older person’s development, 2015). The
university is a part of this supporting, for example, preparing for the return of retired persons to study. 2)
Recognition of human being. The number of persons with disabilities continuously increases. To give
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opportunity for equal access to education and care for aging personnel who have to live their lives in universities
context, the university has to prepare physical environment. However, as a private university, it has to consider 4
main issues: low cost, material available in the country, facilities beneficial for all not only specific people, and
Aesthetic that supports utiiversity’s good image. In theé point of view of the executive responsible for physical
environment, the advantages of universal design have been accepted in 3 aspects. 1) University image aspect.
Universal design is considered as modern issue under sustainable design concept. It is 2 part of the university’s
environmental development, leading to good image of the university. 2) Marketing aspect. Universal design
makes the university well-known in education field which leads to marketing or business advantages. The
physical manager also considers the users’ need response. In case there are users in need of special facilities, it
will be provided urgently. However, the investment in construction or modification of environment should
benefits in all aspects. The worthiness of facility utilization is also focused, for example, use of ramp. The
construction standards should be studied before building practical ramp with appropriate width size. The
disabled students can use ramps by themselves without assistance of others. University housekeepers can also
use trolleys on the ramps, as well as those with problem in using the stairs.

6. Conclusions and recommendations

Factors affecting decisions to modify environment according to universal design principles in the private
university are: 1} Social structure aspect. While Thailand is now passing to aging society, universities play a part
in developing quality of life of the elderly people together with governmental policy, for example offering
curricular for retired people. The universities that adjust environment accessible to all will be a good choice for
the elderly to study. 2) The aspects of understanding and recognition of human value comprises 2 parts. First,
current situations of persons with disabilities, whether from birth or accident, should be studied and acknowledge.
Currently, Thai government has provided monthly allowance, 800 baht per month, for the disabled who has
registered and held identification card for persons with disabilities (Ministry of Social Development and Human
Security, 2015). The promotion of equal opportunity to access education is part of sustainable development in
quality of life of persons with disabilities. Additionally, it can reduce governmental burden in paying disability
allowance, in case they graduate and earn enough living for themselves and their family. The second part is about
recognition of human value and care of aging university personnel. At present in Thailand the retirement age is
60 years, but for faculty members or staff with that age may have potential to work, but with physical difficulty.
If facilitated physical environment are built, these group of personnel can live and work in the universities with
no difficulties. These also may motivate efficient personnel to work longer with universities and promote
self-esteem of the elderly. 3) Business image promotion, Universal design is 2 modem issue for design subject. It
can enhance good image and make universities well-known, leading to marketing advantages. This means the
universities can reduce promotional budget for high advertising cost. Universal design can also partly help
developing university ranking in environment development. As for factors not supporting universal design
implementation in universities are: 1) As investment budget factor, to adjust barrier-free environment all over
universities under universal design principle is difficult in case the university has to invest comprehensively. 2)
As for aesthetic factor, there is a strong belief that to build environment for all it reduces the building aesthetic. 3)
For utilization, it is about understanding of high advantages of universal design which is not only benefits special
groups. It is difficult to improve perception of universal design of all people and familiarity of universal design
environment. It is also found that backgrounds of the interviewees are supportive factors for decision to invest in
building universal design environment.

The suggestion of research discussion is the way to create awareness by instilling universal design principles in
basic education level. Especially, in the design schools for future designers, they must learn about universal
design principles and apply it in their designed works (Kadir, Jamaludin & Rahim, 2012). These will reduce
modification problems after the buildings are built. .Another factor in mobilizing universal design
implementation in Thai context is the cooperation of government. It should support, promote or jointly organize
development projects with private sectors. The government also should offer rewards or privileges to private
organizations in return of universal design modification or implementation which is according to the laws, for
example.
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