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Exploring the Knowledge Level of Interior Architecture and
Environmental Design Students’ on Indoor Air Pollutants

i¢c Mimarlik ve Cevre Tasarimi Béliimii Ogrencilerinin
ic Hava Kirleticileri ile ilgili Bilgi Diizeylerinin Belirlenmesi

Feray UNLU," Kemal YILDIRIM?

ABSTRACT

This study aimed to detect the knowledge levels of the final
year students, attending at the Department of Interior Archi-
tecture and Environmental Design of various universities in
Turkey, on the harmful effects of the pollutants released by
the interior equipment elements on human health. A detailed
questionnaire developed for this purpose was administered to
95 final year students attending at the Department of Interior
Architecture and Environmental Design of Atilim University,
Hacettepe University and Selguk University. In conclusion, the
study found that the participants had insufficient knowledge
on the pollutants released by the interior equipment elements
and that knowledge level of the participant students differed
depending on the attended university. This difference may
have resulted from the difference of the share of indoor air
pollutants subject in the programs of the three selected uni-
versities. These results clearly point the need to allocate more
space to the subject of indoor air pollutants -which have direct
effects on human health- in the compulsory lesson contents of
the course programs. By this way, it will be possible to educate
interior architects and environmental designers who develop
more sensitive and conscious approach towards human health.

Keywords: Environmental systems; human health; indoor air pollut-
ants; interior architecture education; interior design.
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Bu ¢alismada, Tiirkiye’deki iiniversitelerin ic Mimarlik ve Cevre
Tasarimi Béliimii son sinif égrencilerinin i¢ mekén donati ele-
manlarindan ortama yayilan kirleticilerin insan saghgi lzerin-
deki zararli etkileri hakkindaki bilgi diizeylerinin belirlenmesi
amaglanmistir. Bu amagla gelistirilmis olan ayrintili bir anket;
Atihm, Hacettepe ve Selguk Universiteleri i¢ Mimarlik ve Cev-
re Tasarimi Béliimlerinin son sinifinda mezuniyet durumunda
bulunan 95 égrenciye uygulanmistir. Sonugta, katihmcilarin
ic mekdn donati elemanlarindan ortama yayilan kirleticiler
hakkindaki bilgilerinin yeterli diizeylerde olmadidi ve mezun
adaylarinin bilgi diizeylerinin Gniversitelere gére farkhlklar
gésterdigi tespit edilmistir. Bu farkliliklar, her (i¢ tiniversitenin
ders programlarinda i¢ hava kirleticileri hakkindaki bilgilerin
yer alma oranlarindan kaynaklanmis olabilir. Bu sonuglar, in-
san saghdina dogrudan etkisi olan bu kirleticilerin ders prog-
ramlarinda zorunlu ders iceriklerinde daha fazla yer verilmesi
gerektigini agik¢a ortaya koymustur. Bdylece insan saghgina
daha bilingli ve duyarli yaklasan i¢ mimar ve gevre tasarimcila-
ri yetistirilebilecektir.

Anahtar sézciikler: Cevre sistemleri; insan saghdi; i¢c hava kirleticileri;
i¢ mimarlik egitimi; i¢ mekén tasarimi.
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Exploring the Knowledge Level of Interior Architecture and Environmental Design Students’ on Indoor Air Pollutants

Introduction

Preferences, policies and material choices of the
decision-makers who play an active role in building
construction process may result in health problems for
the users of these buildings. Construction of a healthy
building requires elimination of negative effects on
building-user-environment system. For this reason,
building materials play a key role in construction of
healthy buildings. Selection of wrong materials in-
creases interior pollutants which have negative effects
on human health. Reports issued by the World Health
Organization (WHO) announces that people spend 90%
of their time in closed spaces.! In this scope, indoor air
quality becomes as important as outdoor air quality.
Many scientific studies on this issue emphasize nega-
tive effects on human health of the pollutants released
to the medium by interior equipment elements.?

In the study made by Yildirim and Unli? in Ankara,
indoor space users in Turkey were detected to have in-
sufficient knowledge about organic chemicals released
to the medium by equipment elements. According to
the concerned study, age factor is related to the lev-
el of knowledge about this issue: young people ages
between 18-29 have lower level of knowledge about
the organic chemicals released to the medium by inte-
rior equipment elements than the middle-aged group
who are 30+ age range.* Taking into consideration
the age assortment of university students in Turkey
and the fact that candidate designers are also in this
age range; this results raises the question whether
or not the knowledge of candidate designers about
gases released by organic chemicals as well as other
indoor air pollutants released to the medium by the
materials used in construction, is dependent on cur-
riculum of interior architecture and environmental
design departments. From this point of view, present
study attempted to reveal the knowledge level of the
university students receiving interior architecture and
environmental design education about the indoor air
pollutants directly effecting public health.

Building and interior equipment elements as well
as user requirements have been affected in qualitative
and quantitative terms by the technological develop-
ments recorded since the Industrial Revolution. As a
result, designer responsibilities related to product se-
lection have increased in direct proportion. Due to the

-

Pearson, 1989, Yildirm, 2013
and Yildirim and Unlii, 2013.

Ii, 2005, GCobanoglu and Kiper,
2006, Yurtseven, 2007, Cimen
Wolverton et al., 1984, Wolver- ~ and Ozttirk 2010 and T.C. Saglik
ton et al., 1989, Pearson, 1989,  Bakanhgi, 20}0-

Gokbel and Uzun, 1995, Johnson * Yildirim and Unld, 2013.

and Hill, 2002, Vural and Balan- * Yildirim and Unli, 2013.
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changes in the production and application techniques
of building products, deciding on the use of right and
healthy product now requires sufficient knowledge
level. Assumption that curriculum of the Interior Archi-
tecture and Environmental Design Departments offer
limited number of courses to develop knowledge on
the subject that students have insufficient knowledge
about the pollutants released to the medium by inte-
rior equipment elements so this crease an important
problem threatening user health. Considering that in-
terior designers acquire this knowledge during their
university education, courses focusing on environment
and building interaction turn out to be more important
as the students receiving such education will be the
ones who will make interior design in the future when
they will have to make material selection decisions
which will affect human health positively. From this
viewpoint, this study aimed to reveal the knowledge
level of final year students -graduation candidates
attending at Interior Architecture and Environmental
Design Departments of three different universities-
about harmful indoor air pollutants directly affecting
community health. To this end, contents of the courses
offered by the three universities included in the study
scope were analyzed in the first phase of the study are
production, application, usage, maintenance, repair,
renewal, recycling, disposal, sustainability, effects on
indoor air quality of the building materials as well as
the relationship between health and indoor air; and
laws, regulations and directives on these issues. In the
second phase of the study, the questionnaire adminis-
tered to the graduation candidates of the three univer-
sities to measure their knowledge level about indoor
air pollutants was evaluated.

Indoor Air Pollutants and Their Effects on
Health

Different types of various air pollutants can be pres-
ent interior spaces. Indoor air pollutants addressed in
this study are the pollutants released to the medium
by interior equipment and materials which are taught
during the courses covered by the study. Indoor air
pollutants were limited to the information taught in
these courses and the questionnaire items were lim-
ited to the reinforcements and materials used most
among those taught in these courses. According to the
classification made by the Ministry of Health of the
Republic of Turkey®, these pollutants are bio-aerosols
(bacteria, fungi, fungal spores, viruses, pollen and all
organic dust containing the particles of these bio-aer-
osols), tiny particular materials (particles created by

® T.C. Saghk Bakanhgi, 2010.
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combustion of diesel fuels, cigarette smoke, fired-up
stove or cooking), volatile organic substances (for-
maldehyde, xylene, toluene, ethylbenzene, benzene,
trichloroethylene, etc.), pesticides (pesticides and oth-
er chemical materials killing fungi and bacteria), pol-
lutant gases (carbon dioxide, carbon monoxide, ozone,
sulfur dioxide, nitrogen oxides, asbestos and radon)®
and radiation.”

US Environmental Protection Agency (EPA) states
that indoor air pollution is 2 to 10 times higher than
outdoor air pollution.® One of the factors effective
on indoor air quality is outdoor air pollution.’ Build-
ing materials have a direct effect on indoor air quality.
When the pollutants released to the medium by the
interior equipment elements are added to this, there
arise inevitable negative effects on human health.
Symptoms related to building are called “sick building
syndrome”.’® Most important reasons of sick build-
ing syndrome are insufficient ventilation conditions
arising in heat-insulated buildings and chemical and
microbiological pollution resulting from selection of
wrong materials. In sick building syndrome, negative
effects are observed to develop in 15-30 minutes to
a few hours after entrance into interior space and to
disappear in 30 minutes to a few hours after leaving
the building.* World Health Organization (WHO) list-
ed in 1982 the symptoms of this syndrome as follows:
eye, nose and throat irritation; neurological and gen-
eral health symptoms such as headache, dizziness,
nausea, vomiting, physical and psychological exhaus-
tion and memory loss; skin irritations such as redness,
pain, itching and dryness of skin; oversensitivity reac-
tion with no specific reason: asthma-alike symptoms in
people without asthma, such as runny eyes and nose;
and changes in the senses of smell and taste.”

Some diseases to develop due to microbiological
factors, can be clinically associated with building. Such
diseases are defined by the term “building-related
illnesses (BRIs)”. Legionnaires’ disease, asthma, hyper-
sensitive pneumonitis, moisturizing temperature and
chronic allergic rhinitis can be listed as building-related
illnesses.*®

Indoor air pollution caused by the use of solid fuel
can be generally held responsible for death from phe-
nomena, chronic respiratory system diseases and lung
cancer. In developing countries with high mortality

5 T.C. Saglhk Bakanhgi, 2010.
7 Yildirim and Unli, 2013.

8 Ohura, 2009.

° Vaizoglu et al., 2000.

10 Levins, 1996.

1 Maroni et al., 1995, Oahn and
Hung, 2005 and Spellman, 2008.

2 Spellman, 2008 and Chang et al.,
1993.

3 T.C. Saglik Bakanligi, 2010.
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rates, smoke in interior environment is one of the most
important reasons of death.* On one hand there has
been a relationship between the level of air pollution
caused by particular substances, on the other hand
respiratory track diseases and lung function, heart and
respiratory track problems and related death cases.'”
Regular exposure to volatile organic components and
formaldehyde may cause cancer and high concentra-
tions of these substances may cause even coma and
death. Chronic exposure to specific pesticides (bacte-
ria, fungi and other organisms) may damage liver, kid-
neys and neural system and increase the risk of can-
cer.'s

Theoretical Infrastructure

According to the “environmental systems” expla-
nation offered in Standard 12 of “Professional Stand-
ards 2014” issued by the Council for Interior Design
Accreditation (CIDA), interior design students should
have knowledge about improvement of air-condition-
ing comfort, healthy indoor air quality and building
performance. Course contents should offer informa-
tion on the principles related to indoor air quality and
how the products and systems effective on air quality
manage this; polluting-source control; filtration; venti-
lation variables; CO, emission; and prevention of mold
formation.'” In this framework, Interior Architecture
and Environmental Design Departments of the three
universities studied were analyzed in detail, by taking
into consideration course types and contents, in terms
of the extent to which the subject of “pollutants with
negative impact on indoor air quality” is reflected to
the curriculum.

Firstly, compulsory and elective courses studying
the same content, under different names though, of-
fered the curriculum of the Interior Architecture and
Environmental Design Departments of all three study
universities were classified according to CIDA Stand-
ards and are presented in Table 1. Project production
courses were excluded from the study scope due to
the fact that a different project on a different issue
was studied each education semester and education
year and the information offered in relation to indoor
air quality was included in the contents of supportive
courses. Information on indoor air pollutants given in
the course groups classified above should be offered
in related courses. Indoor air pollutants, building prod-
ucts releasing these pollutants and their effects on

4 Krzyzanowski and Cohen, 2008 lig1, 2010.

and T.C. Saghk Bakanhgi, 2010. 16 T.C. Saglik Bakanligi, 2010.
> Brunekreef and Holgate, 2002, 7 CIDA, 2014.

EPA, 2004 and T.C. Saghk Bakan-
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health envisaged to be taught in these courses were
included in the present study after compiled from the
references by the study authors, in order to contribute
to the subject.

According to Table 1, 7 compulsory and 8 elective
courses were offered by Atihm University, 8 compul-
sory and 6 elective courses were offered by Hacettepe

University and 10 compulsory and 8 elective courses
were offered by Selcuk University in the study period,
in relation to the effects on human health of the pol-
lutants released to the medium by the interior equip-
ment elements. Considering that students did not take
all elective courses presented in Table 1, it would be
better to seek sufficient level of knowledge in the con-

Table 1. Contents of the courses taught in Interior Architecture and Environmental Design Departments

Course
Classification

Atilim University
Interior Architecture and
Environmental
Design Department

Hacettepe University
Interior Architecture and
Environmental
Design Department

Selcuk University
Interior Architecture and
Environmental Design
Department

Interior Architecture
Construction and Building

Building and Structure
Climatic Comfort,
Passive and Mechanical
Systems*

Wet Place Design

Systems

Construction and Materials |
Construction and Materials Il

Interior Construction Methods |

.

Interior Construction Methods Il

.

.

Structure Knowledge
Interior Environmental

.

Control Systems*

Material Knowledge |

Material Knowledge Il

Interior Construction Knowledge 1
Interior Construction Knowledge Il
Sanitation System

Heating Ventilation*

Structure Knowledge

Building Knowledge/Modern Stone
Systems

Furniture, Equipment,
Fixtures and Finishing

Furniture Design
» Modular Systems
Detail Design

Materials

Furniture Manufacturing
Methods |

Furniture Manufacturing
Methods I

Furniture Design |

Furniture Design I

» Modern Furniture Design
Flexibility in Design
Furniture Material and
Application Method

Equipment Design
Design of City Furniture

Environmental
Systems

Introduction to Landscape
Design

Design of City Furniture
Principles of Ecological
Design

Applied Ecological Design

Introduction to Urban Design

Sustainable Design
- City and Space

« Introduction to Environmental

Design/Environmental Knowledge -I

+ Environmental Knowledge II/

Environmental Design Project

» Botanic Design |
« Botanic Design Il

Health Structure

Regulations
and

Building Management

Production

Directives

Legal Framework of Building

« Professional Application
Knowledge

Structural Discovery

» Cost/Business Law |
+ Marketing/Business Law ||

Note: Courses in bold are compulsory and the rest elective.
*These courses are in the scope of both “interior architecture construction and building systems” and “environmental systems” groups.
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tent of compulsory courses. Contents of these courses
were analyzed in terms of pollutants penetrating in-
door air and their harmful effects on health, under the
four titles given below.

Analysis of the Courses on Construction and
Building Systems

This group includes courses on building systems,
construction, structure, construction and materials,
heating, ventilation and sanitation system. Materials
mentioned during these courses are explained below
in relation to indoor air pollutants.

Walls occupy an important place in the content of
building systems courses. Gypsum blocks and planks
which are used in wall construction contain volatile
gases such as xylene and toluene. Construction plas-
ter contains ethylbenzene, formaldehyde and toluene
while concrete and prefabricated buildings contain
formaldehyde among volatile gases.*®

Wallpapers which are taught in construction and
materials courses contain toluene as well. Materials
such as processed wood, wood-based plates, paint,
varnish which are among interior surface coatings re-
lease ethylbenzene, tri-methylbenzene and xylene.*
These materials may cause eye and respiratory track
irritation, headache, nausea and cancer.”’ People ex-
posed to low concentrations of these materials may
suffer from neural system problems such as apathy,
headache and tiredness; respiratory track diseases;
and asthma. Most harmful volatile gases are benzene,
toluene, ethylbenzene, xylene and styrene.?* High con-
centrations of these gases have increased effects and
they may cause coma and even death.?> Materials such
as fiberglass and stone wool -among fibrous materials-
contain asbestos”® and their effects may lead to lung
cancer.*

Content of the sanitation system courses gener-
ally focus on water chemistry and its effects on wet
volumes. At this point, volatile gases in water -such
as chlorine- may be released to the interior space.”
Suspended particles, bacteria, fungi and viruses may
develop in wet spaces.?® Many new building materials
may develop mold and bacteria in a few days. Mold
may affect neural and immune systems.?” It may also

8 Vaizoglu et al., 2000, Vural and and Unlii, 2013.
Balanli, 2005 and Yildirim and 23 Adigiizel, 2011.
Unli, 2013.  Senyigit et al., 2004.

* Vural and Balanli, 2005. 2 \/aizoglu et al., 2000 and Yildirim
20 Vaizoglu et al., 2000. and Unlii, 2013.

21 Lee et al., 2001. % Vaizoglu et al., 2000.
22 Sandmeyer, 1982 and Yildirim %’ Baker et al., 2008.
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cause allergic reactions and affect eye and upper res-
piratory system. Moisture control, cleaning and venti-
lation reduce the rate of these particles.?

Courses on heating, ventilation or titled as physical
environment control are also included in the environ-
mental systems course group therefore these courses
are addressed in “Analysis of Courses on Environmen-
tal Systems” part of the study.

Analysis of the Courses on Furniture,
Equipment, Fixture and Material

This group includes the courses on furniture design,
furniture production, furniture material, equipment
design, detail and modular system. Materials taught
during these courses are explained below in the scope
of their relation to indoor air pollutants.

Gas ranges and gas heaters; smoke released by
wood and coal used in ovens and fireplaces; gas rang-
es, gas heaters and gas ovens and fireplaces are taught
in the courses on equipment; fuel oil used for heat-
ing; and by cigarette smoke produce flammable gas-
es.” Smoke released by wood and coal used ovens and
fireplaces in interior spaces produce carbon monoxide
which may be deadly.*°

Wood smoke contains some cancerogenics. Coal
smoke contains high amounts of sulfur dioxide and
comes down on cities as acid rain. Isolated primary and
secondary fuel stoves are more environmental friendly
and safe.®! People exposed to wood smoke may devel-
op upper respiratory track irritation and chronic lung
diseases.*? Carbon monoxide poisoning starts with un-
specified symptoms such as dizziness, nausea and con-
fusion and may be fatal in continued doses of poison-
ing.?® It may cause headache, allergy and blackout and
may result in cardiovascular system effects.?* Psycho-
motor system failures, deepening visual problems and
central neural system effects may develop as well.**

Sulfur dioxide is a kind of gas produced during
combustion of sulfur contained in solid and liquid fu-
els. High concentrations may cause eye irritation and
cough,*® and by triggering upper and lower respirato-
ry track diseases, result in asthma and lung infections
particularly in children.*’

%8 Vaizoglu et al., 2000 and Yildirim ** Pearson, 1989 and Yildirim, 2013.
N and Unld, 2013. - 34 Vaizoglu et al., 2000.
Rea[son, 1989 and Yildirim and ss Tecer, 2011 and Yildirim and
Unlii, 2013. R
30 pearson, 1989, Vaizoglu et al., . ’ .
2000 and Yildirim, 2013. Tecer, 2011.
31 pearson, 1989 and Yildirim, 2013. ¥ Pearson, 1989, Yildinm, 2013
32 Vaizoglu vd., 2000. and Yildirim and Unli, 2013.
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Nitrogen dioxide is released to interior space by gas
ranges and heaters and increases the frequency of
respiratory track diseases.*® Studies on houses heated
by a stove and the houses where cigarette is smoked
show that nitrogen dioxide released to the indoor en-
vironment affect lungs.*

Microwave, radio and television waves release radi-
ation interior spaces that may damage cells and DNA.
They may even lead to cancer.*°

Varnishes taught in furniture, equipment and fin-
ishing materials courses contain volatile gases.* These
volatile gases are released to the indoor environment
by wood and wood-based plates, paints, varnishes,
glues and upholstery fabrics*’ that contain formalde-
hyde.”® Release of high formaldehyde concentrations
result in difficulty breathing by irritating skin, eyes,
nose and throat and it may cause noise bleeding, nau-
sea and tiredness. It is also known to have cancerogen-
ic effects.*

Organochlorines one of the volatile gas groups re-
lated to the content of courses on furniture, equip-
ment and finishing materials are poisonous and poten-
tially cancerogenic and they react generally with the
living fatty tissues creating life cycle. Organochlorines
release harmful gases such as polyvinyl chloride (PVC)
and more cancerogenic polychlorinated biphenyl
(PCB). Soft plastics and polyvinyl chlorides may cause
stillbirth, cancer, chronic bronchitis and skin diseases.
Acrylics such as acrylonitrile-containing polyethylene
are known to be cancerogenic. Polystyrene gases may
irritate eyes, nose and throat and cause dizziness. In
summary, different plastics release many fatal poison-
ous smoke and gases.”

Among all volatile gases, phenols are present in
materials used in interior spaces such as polishers, de-
tergents, garments and carpet cleaners, air cleaners,
ammonia, turpentine, naphthalene, sodium hydrox-
ide, acetone and chlorine. Harmful organic chemicals
are released by the gas concentrations which are emit-
ted to the indoor environment by materials such as
paints; varnishes; paint removers, dissolvers, thinners;
and glues when they dry. Metals contained in paints
are quite harmful as well. These harmful gases which

38 pearson, 1989 2005, Lee et al.,2006 and Yildi-
2013. rim and Unlii, 2013.

* Gller ve Cobanoglu, 1997 and “ Pearson, 1989 and Yildirm,
Yildirim and Unl, 2013. 2013.

0 Baker et al., 2008 and Yildirim “ Pearson, 1989, Vaizoglu et al.,
and Unld, 2013. 2000, Yildirim, 2013 and Yildirim

* Vaizoglu et al., 2000 and Yildirim  and Unli, 2013.
and Unld, 2013. “ pearson, 1989, Yildinm, 2013,

42 Duygulu, 1996, Vural and Balanli,  Yildirim and Unli, 2013.

and Yildirim,
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are released to the medium can easily penetrate into
skin and lungs. These harmful gases are also danger-
ous for ozone layer as they release chlorofluorocarbon
to the atmosphere.*® Volatile organic compounds and
water-based acrylic latex paints (which no dot con-
tain dissolvers) should be preferred against oil-based
paints which are harmful for health.*’

Analysis of the Courses on Environmental
Systems

Courses on ecology, sustainability, landscape design,
environmental design, urban design, heating and ven-
tilation are analyzed in this group. Courses on heating
and ventilation both are included in the interior archi-
tecture construction and building systems courses and
the environmental systems courses. It is presented in
Table 1 above that most of the courses offering infor-
mation directly on human health are elective courses
that only the heating and ventilation courses are com-
pulsory. It is shown that the information on this issue
is included in the content of compulsory courses as in-
direct information.

Concepts such as sustainability, energy saving and
recycling as well as sensitivity about consumption of
limited earth resources have turned into important
parts of architectural production.”® Therefore, the
same awareness is unavoidable for interior spaces
as well. Polluted energy resources and unbalanced
production-consumption relation have turned it into
a more important task to ensure that indoor air is
healthy enough to breath. For this reason, it is consid-
erably significant to teach in the courses in environ-
mental systems group the factors polluting not only
the indoor but also the outdoor air and to address
how the materials obtained from natural resources
interact.

Flammable gases released by products such as nat-
ural gas, paraffin, oil, wood and coal produce carbon
dioxide, carbon monoxide, sulfur dioxide and nitro-
gen dioxide and pollute the indoor and outdoor air
by increasing global temperature.” These gases cause
headache, loss of appetite, nose, eye and throat irrita-
tion and irritation of upper respiratory track.*

Exhaust gases emitted by motor vehicles and in-
dustrial activities release nitrous oxides and volatile
organic compounds to the atmosphere. These com-
pounds react with sunlight and produce ozone and

4 Pearson, 1989, ‘_Y|Id|r|m, 2013 “ Pearson, 1989 and Yildirim and
and Yildirim and Unlii, 2013. Unli, 2013.

47 Altun, 2007. 0 Vaizoglu et al., 2000 and Yildirim
“8 Altun, 2007. and Unlg, 2013.
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photochemical products.® Some fuels used in indoor
heaters and electrical appliances such as printer, pho-
tocopy machine and computer can produce ozone.
Ozone may cause respiratory problems and serious
asthma in children, the old, and the people with res-
piratory diseases and even in healthy people when
inhaled at high concentrations.®> Throat irritation,
cough, chest pain and inflammation in inner surfaces
of lung may be possible results of ozone inhalation.*

Among the harmful gases, radon is related to geo-
graphical conditions of the region and has differing lev-
els of effect depending on the building materials and
insulation.>* It is a heavy polluter produced by uranium
degradation under normal conditions; by construction
materials such as granite and lime stone; or diffused
into air by well water from the lower surfaces of the
earth. Radon gas present in the soil extracted from un-
derground; bricks and natural stones produced from
raw materials obtained from underground; building
materials and elements containing natural stone;>’
and some granites with low sandstone content®® cause
lung cancer.”” Indoor ventilation helps reducing the ef-
fects of these incidences. It is of significant importance
to include this subject in the courses on climatization.

Conditions enabling climatization can be produced
naturally or mechanically that air conditions are one
of the mechanical ways. Legionnaires’ disease devel-
ops as a result of mixing with airflow of the microor-
ganisms developing in the pool of the air moisturizer
of the air conditioning plant and it poses fatal threat.
Legionnaires’ disease draws a table similar to a chest
disease like pneumonia; it starts with high tempera-
ture, sweating, heavy headache and muscle pain and it
develops into a fatal disease with dry cough, shortness
of breath and diarrhea. Production of air conditioning
system equipment in such way to prevent virus, bac-
teria and fungi development and periodical cleaning
and maintenance of these elements may be a solution
for the related health problems. Laminar flow hygienic
conditioning systems should be preferred particularly
for hospitals and operation rooms.>®

Analysis of the Courses on Regulations and
Directives

This group includes courses on building manage-
ment, building cost, laws, regulations, directives and

51 Tecer, 2011. % Yurtseven, 2007 and Yildirim,
52 Yurtseven, 2007 and Yildinm,  2013.
2013. %6 Adiguizel, 2011.
3 Tecer, 2011 and Yildirim and >’ Yurtseven, 2007,“Y|Id|r|m, 2013
Unli, 2013. and Yildirim and Unl{, 2013.

4 Vaizoglu et al., 2000. 8 Koksal, 2001.
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standards. Information on sustainability rules, sectoral
rules, fire and accessibility should also be included in
these courses.

Materials to be used in interior equipment elements
by both producers and consumers shall comply with
particularly E1 and B1 norms of the European Union
Quality Standards. E1 norm is related to gas emission
from interior equipment elements into the medium
while B1 norm is related to flammability level of these
elements. These two norms are quite important in
deciding on reliability for public health of the mate-
rials to be preferred in design of interior equipment
elements.* In Turkey, building materials standards are
detected, new standards are developed and all stand-
ards are controlled by the Turkish Standards Institution
(TSE). However, material standardization remains at
low levels and controls on standardized material pro-
duction tent to fail.°

Communiqué on Assignment and Control of Institu-
tions Approved as per Construction Products Regula-
tion (305/2011/EU) issued in the Official Gazette dated
18.08.2013 and No 28739 defines the basic qualifica-
tions and rules of building materials. This communiqué
presents items on poisonous gas emission; volatile
organic compounds; dangerous radiation; dangerous
leakages to underground water and sea water, ground
water and soil and drinking water; waste water dis-
charge; emission of chimney gases; and humid-free
interior surfaces.®

Research Method

Research Universe and Participants

Research universe of the present study was defined
as Interior Architecture and Environmental Design De-
partment of Atilim, Hacettepe and Selguk Universities.
Among all 4t grade students of these departments,
95 students were included in the study as study par-
ticipants: 23% of these graduation candidates (22 stu-
dents) were attending at Hacettepe University, 33% (31
students) at Selguk University and 44% (42 students) at
Atilim University.

Design and Administration of Questionnaire

Questionnaires which were found to be reliable and
valid in previous similar studies® were taken into con-
sideration to develop a detailed questionnaire while
designing study. Developed questionnaire was used to
test study hypothesis. Closed-end question, multiple

%9 Yildirim and Unli, 2013.
% Aykanat, 2014.
61 Aykanat, 2014.

52 Yildirim et al., 2011, Yildirim et
al., 2012 and Yildirim and Unla,
2013.
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choice question and multi-option question techniques
were used in this questionnaire. To measure knowl-
edge level of the respondents, 11 questions were
asked in the first part and 6 questions were asked in the
second part of the questionnaire. It was administered
according to face-to-face interview method in order
to measure knowledge level of participants regarding
harmful effects on human health of the pollutants re-
leased to the medium by the interior equipment ele-
ments. It was administered to potential graduates of
all three universities simultaneously in the last week of
2013 Spring Semester (at the end of May). Participants
responded to the questionnaire approximately in 20
minutes. Statistical analyses of the each questionnaire
item are presented below.

Statistical Analyses
In the scope of this study, “dependent variable”

Table 2. Reliability analysis of dependent variables

was detected as participant evaluations about their
knowledge level about the effects on human health of
the pollutants released by the interior equipment ele-
ments. There are many factors effective on participant
evaluations. Among these factors, “university attend-
ed” is defined as “independent variable”. To test study
hypothesis, Cronbach Alpha reliability coefficients,
mean and standard deviation scores were calculat-
ed for the obtained data. Then, Chi-Square test was
made to detect the relationship between the depend-
ent and independent variables related to detection of
evaluations made to reveal the knowledge level about
harmful effects on human health of the pollutants re-
leased by interior equipment elements. One-way var-
iance analysis (ANOVA) was made to set the statistical
significant of the differences between the dependent
variable (based on participant evaluations) and inde-
pendent variable. SPSS (Statistical Package for the So-

Dependent variables Item Scale
reliability reliability
Al | have knowledge of the organic chemicals released by interior equipment. 0.850
A2 | have knowledge of the interior materials harming human health. 0.848
A3 | have knowledge that organic chemicals contained by the indoor elements result in 0.848
bad air quality.
A4 | have knowledge of the poisonous gases released by the paints and varnishes used 0.841
indoor elements.
A5 | have knowledge that formaldehyde is used mostly in house materials and building 0.846
materials as glue and preservative substance; as pressed wood plates such as particle
boards, fiberboards, laminated massive plates and plywood; paper products;
upholstery fabrics; carpets; cosmetics and in many other areas.
A6 | have knowledge that formaldehyde is cancerogenic. 0.854 0.859
A7 | have knowledge that many plastics emit fatal poisonous smoke and gas. 0.859
A8 | have knowledge that radon gas present in building materials and elements made 0.840
of soil, brick and natural stone cause lung cancer.
A9 | have knowledge of indoor air pollutants such as cancerogenics, mutagens, 0.839 0.803
teratogens, viruses and bacteria which cause serious health problems and allergenics;
| know flammable, volatile and harmful gases and particles and radiation.
A10 | have knowledge of the scope of Norm E1 of the European Quality Standards. 0.841
A11 | have knowledge of the scope of Norm B1 of the European Quality Standards. 0.843
B1 What are the harmful indoor chemical release resources? 0.722
B2 Which of the materials released by interior equipment elements are harmful for health? 0.725
B3 What are the symptoms observed in people in direct contact with air pollution caused 0.708 0.724
by the gases released to the medium by artificial materials such as particle boards,
fiberboards, laminated and PVC?
B4 Which pollutants result in indoor air pollution? 0.725
B5 Which gases are released by paints and varnishes? 0.718
B6 Most of which house materials and building materials contain formaldehyde as 0.716

glue and preservative material?
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Table 3. Mean, standard deviation and homogeneity group values of the dependent variables

Dependent variables University
Atilm Hacettepe Selcuk Total

M SD HG M SD HG M sD HG M sD
Al 3.52° 0.89 B 3.59 0.73 B 2.96 0.87 A 3.35 0.88
A2 3.02 0.64 B 3.00 0.69 B 348 0.72 A 2.84 0.71
A3 3.02 0.99 A 2.90 1.06 A 2.74 0.89 A 2.90 0.97
A4 2.78 1.17 A 2.72 1.07 A 2.54 1.23 A 2.69 1.16
A5 3.14 1.15 A 2.50 1.18 A 2.51 1.06 A 2.78 1.16
A6 3.04 1.20 A 2.95 1.55 A 3.03 1.12 A 3.02 1.26
A7 1.90 0.82 A 1.81 0.79 A 2.13 0.93 A 1.96 0.85
A8 3.54 1.10 B 3.86 0.99 B 2.74 1.18 A 3.35 1.18
A9 3.23 1.07 AB 3.45 1.10 B 2.61 0.91 A 3.08 1.07
A10 4.40 0.88 B 4.68 0.64 B 3.64 1.17 A 422 1.02
A1 438 0.96 B 4.81 0.50 B 3.67 1.01 A 4.25 0.98

M: Mean value; SD: Standard deviation; HG: Homogeneity Group.

2Mean value of the variables listed in 1-5 (big figures represent negative answers).

cial Sciences) Statistical Package Program was used for
data analysis.

Findings

Cronbach Alpha test was used to test reliability of
the dependent variables including evaluations of grad-
uation candidates on their level of knowledge about
the effects on human health of the pollutants released
by interior equipment elements. Results are present-
ed in Table 2. Accordingly, reliability coefficient of
the study questionnaire (composed of two different
groups of items: 11-item, part one and 6-item, part
two) measuring knowledge of interior architect can-
didates was found to be 0.803. In addition, reliabili-
ty coefficient was calculated to be 0.859 for the first
group knowledge items and to be 0.724 for the second
group knowledge items. Previous studies by Bagozzi &
Yi,®* McKinley et al.,** Bosma et al.,% Apaydin et al.,®®
and Karasar®’ reported that alpha reliability coefficient
would be deemed “reliable” if above 0.60. Cronbach
Alpha coefficient of the present study is recorded to
be above this value. Accordingly, questionnaire used in
the present study can be deemed “reliable”.

Table 3 presents mean, standard deviation and ho-
mogeneity group values of the knowledge of the grad-
uation candidates about the pollutants released to the
medium by the interior equipment elements.

% Bogazzi and Yi, 1988.
% McKinley et al., 1997.
% Bosma et al., 1997.

% Apaydin et al., 1994.
67 Karasar,1995.
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Examination of the mean values presented in Table
3 shows differences between the evaluations made by
graduation candidates about their knowledge of the
pollutants released by interior equipment materials
to the medium. Graphical representation of the differ-
ences between evaluations made by the graduation
candidates is shown in Figure 1.

Figure 1 shows that evaluations made by gradua-
tion candidates of three different universities about
the harmful effects on human health of the pollutants
released to the medium by the interior equipment ele-
ments (which are addressed by 11 items) are generally
parallel; however, there are university-based differ-
ences between the level of knowledge of the gradu-
ation candidates about the items A1, A2, A5, A8, A9,
A10 and A11l. Accordingly, ANOVA test was made to
detect the degree of the university-based difference
between the knowledge levels of the graduation can-
didates about the effects on human health of the pol-
lutants released by the interior equipment elements
to the medium. Results of the ANOVA test showed a
statistically significant difference (p<0.05) between the
evaluations of the graduation candidates of each three
universities for the items Al (F=4.871; df=2; p=0.010),
A2 (F=6.368; df=2; p=0.003), A5 (F=3.654; df=2;
p=0.030), A8 (F=7.699; df=2; p=0.001), A9 (F=5.093;
df=2; p=0.008), A10 (F=9.184; df=2; p=0.000) and
Al11 (F=11.187; df=2; p=0.000). On the other hand, no
such statistically significant difference (p<0.05) was
found for the items A3 (F=0.735; df=2; p=0.482), A4
(F=0.375; df=2; p=0.689), A6 (F=0.040; df=2; p=0.960)
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Figure 1. Evaluations made by graduation candidates about indoor air pollutants.

and A7 (F=1.248; df=2; p=0.292). In conclusion, these
university-based differences may have resulted from
the difference in the rates of inclusion of the informa-
tion on the pollutants released to the medium by the
interior equipment elements in the curriculum of the
three study universities.

In this part of the study, results of the measurement
of the level of knowledge of the graduation candidates
about the effects on human health of the pollutants
released to the medium by the interior equipment el-
ements as well as the results related to the differences
between the university groups are presented respec-
tively. Firstly, knowledge level of the graduation candi-
dates about indoor release of harmful chemicals was
detected. Table 4 presents these detections.

According to Table 4, 77.9% of the graduation can-
didates know that glues used in interior equipment

Table 4. Indoor harmful chemical release resources (B1)

materials, 22.1% know that carpets and garments,
91.6% know that paints and varnishes, 25.3% know
that particle boards and 38.9% know that ceiling, wall
and floor coverings contain harmful chemicals. It can
be concluded from these results that a significant part
of the graduation candidates are aware of the harm-
ful chemicals contained by paints, varnishes and glues
while there is insufficient knowledge among grad-
uation candidates on harmful chemicals contained
by carpets, garments and particle plates. Moreover,
results of Chi-Square tests did not reveal a universi-
ty-based statistically significant difference (p<0.05)
between the evaluations of the graduation candidates
except for the results related to particle plate. In con-
clusion, graduation candidates of Selguk University
were recorded to have lower knowledge than those of
the other universities on the harmful chemicals con-
tained by particle plate.

Dependent variables University
Atilim Hacettepe Selguk Result
F % F % F % X2 df P
Glues 35 36.8 18 18.9 21 22.1 2.774 2 0.250
Carpets and garments 8 8.4 8 84 5 53 3.469 2 0.177
Paints and varnishes 40 421 18 18.9 29 30.5 3.603 2 0.165
Particle plates 11 11.6 10 10.5 3 3.2 8.758 2 0.013"
Ceiling, wall and floor coverings 20 21.1 8 8.4 9 9.5 2.672 2 0.263
F: Number of Samples; %: Value in Percentage; X% Chi-Square; df: Degree of Freedom.
*p<0.05 Level of Statistical Significance.
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Table 5 shows the knowledge level of the gradua-
tion candidates related to volatile organic compounds
released to the medium by interior equipment ele-
ments and harmful to health.

According to Table 5, 75.8% of the graduation can-
didates know that formaldehyde, 31.6% know that
benzene, 18.9% know that trichloroethylene, 15.8%
know that xylene/toluene and 36.8% know that am-
monia -which are contained by the interior equip-
ment elements- are harmful to human health. It can
be concluded from these results that a significant part
of graduation candidates know that formaldehyde is
harmful to human health while there is insufficient
knowledge among candidates on benzene, trichloro-
ethylene, xylene/toluene and ammonia. Moreover,
results of Chi-Square tests did not reveal a universi-
ty-based statistically significant difference (p<0.05)
between the evaluations of the graduation candidates
except for the results related to formaldehyde. In
conclusion, graduation candidates of Selguk Universi-
ty were recorded to have higher knowledge than the

other candidates from the selected universities on the
harmful effects of formaldehyde.

According to Table 6, 41.1% of the graduation can-
didates know that air polluted by the gases released to
the medium by the artificial materials such as particle
plate, fiberplate, laminate and PVC cause eye irrita-
tion, 63.2% know that it causes throat irritation, 26.3%
know that it causes skin rash, 60% know that it causes
headache and 68.4% know that it causes difficulty of
breathing. It can be concluded from these results that a
significant part of the graduation candidates know that
organic chemicals released to the medium by materi-
als result in throat irritation, headache and difficulty of
breathing while there is insufficient knowledge among
them that they may also cause skin rash. Moreover,
results of Chi-Square tests did not reveal a universi-
ty-based statistically significant difference (p<0.05) be-
tween the evaluations of the graduation candidates.

Table 7 presents the knowledge level of the gradu-
ation candidates on pollutants causing indoor air pol-
lution.

Table 5. Volatile organic compounds released to the medium by the interior equipment elements (B2)

Dependent variables University
Atilm Hacettepe Selcuk Result
F % F % F % X2 df P*
Formaldehyde 35 36.8 20 21.1 17 17.9 11.459 2 0.003*
Benzene 16 16.8 4 4.2 10 10.5 2.660 2 0.265
Trichloroethylene (TCE) 10 10.5 1 1.1 7 7.4 3.884 2 0.143
Xylene/Toluene 9 9.5 1 1.1 5 53 3.099 2 0.212
Ammonia 17 17.9 6 6.3 12 12.6 1.151 2 0.563
F: Number of Samples; %: Values in Percentage; X% Chi-Square; df: Degree of Freedom.
*p<0.05 Level of Statistical Significance.
Table 6. Symptoms observed in people exposed to air polluted by volatile gases (B3)
Dependent variables University
Atilim Hacettepe Selcuk Result
F % F % F % X2 df P*
Eye irritation 15 15.8 8 8.4 16 16.8 2.123 2 0.346
Throat irritation 29 30.5 13 13.7 18 18.9 1.128 2 0.569
Skin rash 9 9.5 6 6.3 10 10.5 1.092 2 0.579
Headache 27 284 12 12.6 18 18.9 0.643 2 0.725
Difficulty of breathing 30 31.6 16 16.8 19 20.0 1.094 2 0.579

F: Number of Samples; %: Values in Percentage; X* Chi-Square; df: Degree of Freedom.

*p<0.05 Level of Statistical Significance.
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Table 7. Pollutants causing indoor air pollution (B4)

Dependent variables University
Atilim Hacettepe Selcuk Result
F % F % F % X2 df P
Nitrogen dioxide 12 12.6 1 1.1 11 11.6 6.960 2 0.031*
Carbon monoxide 33 347 15 15.8 19 20.0 2.638 2 0.267
Formaldehyde 28 29.5 14 14.7 18 18.9 0.570 2 0.752
Ozone 12 12.6 3 3.2 8 8.4 1.819 2 0.403
Asbestos 14 14.7 2 2.1 6 6.3 5.142 2 0.076
F: Number of Samples; %: Values in Percentage; X% Chi-Square; df: Degree of Freedom.
*p<0.05 Level of Statistical Significance.
Table 8. Gases released by paints and varnishes (B5)
Dependent variables University
Atilim Hacettepe Selcuk Result
F % F % F % X2 df P
Formaldehyde 24 253 17 17.9 20 21.1 2.548 2 0.280
Xylene/Toluene 16 16.8 3 3.2 10 10.5 4.138 2 0.126
Benzene 17 17.9 6 6.3 12 12.6 1.151 2 0.563
Alcohol 3 3.2 2 2.1 7 74 4177 2 0.124
Trichloroethylene (TCE) 13 13.7 2 2.1 8 8.4 3.824 2 0.148

F: Number of Samples; %: Values in Percentage; X* Chi-Square; df: Degree of Freedom.

*p<0.05 Level of Statistical Significance.

Table 7 shows that 25.3% of the graduation can-
didates have knowledge of nitrogen dioxide, 70.5%
know carbon monoxide, 63.2% know formaldehyde,
24.2% know ozone and 23.2% know asbestos as the
pollutants causing indoor air pollution. Accordingly,
a significant part of the graduation candidates has
knowledge of carbon monoxide and formaldehyde but
there is insufficient knowledge among them on about
nitrogen dioxide, ozone and asbestos among the pol-
lutants causing indoor air pollution. Moreover, results
of Chi-Square tests did not reveal a university-based
statistically significant difference (p<0.05) between
the evaluations of the graduation candidates except
for the results related to nitrogen dioxide. In conclu-
sion, candidates of Hacettepe University were record-
ed to have lower knowledge than those of the other
universities on nitrogen dioxide.

Knowledge level of the graduation candidates re-
garding gases released by paints and varnishes used in
interior environments is shown in Table 8.

According to Table 8, 64.2% of the graduation can-
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didates have knowledge of formaldehyde, 30.5% know
xylene/toluene, 36.8% know benzene and 12.6% know
alcohol as the gases released by paints and varnish-
es used in interior environments. It is also seen that
24.2% of the graduation candidates ticked trichloro-
ethylene although this gas was not in this group. It can
be concluded from these results that a significant part
of the graduation candidates are aware of formalde-
hyde as a gas released by paints and varnishes while
there is insufficient knowledge among them about xy-
lene/toluene, benzene and alcohol. In addition, results
of Chi-Square tests did not reveal a university-based
statistically significant difference (p<0.05) between
the evaluations of the candidates on.

Table 9 presents the knowledge level of the gradua-
tion candidates regarding the materials containing for-
maldehyde and used as glue and preservative material
in the interior equipment elements and accessories.

Table 9 reveals that 77.9% of the graduation candi-
dates know that formaldehyde which is used as varnish
and preservative material in interior equipment ele-
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Table 9. Interior equipment element materials containing formaldehyde (B6)

Dependent variables University
Atilm Hacettepe Selcuk Result
F % F % F % X2 df P*

Particle plates 34 35.8 17 17.9 23 24.2 0.480 2 0.787
Fiberplates 24 253 15 15.8 14 14.7 2.821 2 0.244
Plywood 29 30.5 13 13.7 21 22.1 0.683 2 0.711
Upholstery fabrics 15 15.8 6 6.3 10 10.5 0.471 2 0.790
Carpets 11 11.6 5 53 5 53 1.055 2 0.590

F: Number of Samples; %: Values in Percentage; X* Chi-Square; df: Degree of Freedom.

*p<0.05 Level of Statistical Significance.

ments and accessories are present in particle plates,
55.8% know that it is present in fibrillates, 66.3% know
that it is present in plywood, 32.6% know that it is
present in upholstery fabrics and 22.1% know that it is
present in carpets. Accordingly, it is understood that a
significant part of the graduation candidates are aware
of formaldehyde content of wood-based plates while
there is insufficient knowledge among them on for-
maldehyde content of upholstery fabrics and carpets.
Moreover, results of Chi-Square tests did not reveal
a university-based statistically significant difference
(p<0.05) between the evaluations of the graduation
candidates.

Conclusion and Suggestions

General evaluation of the study results show that
graduation candidates of the Interior Architecture and
Environmental Design Department of the three uni-
versities included in the study scope have low level of
knowledge regarding the harmful effects of the pol-
lutants released to the medium by interior equipment
elements. It is quite important for human health to in-
crease the number of compulsory courses and course
contents offering indoor air pollutants for the students
attending at Interior Architecture and Environmental
Design Departments with the general aim of providing
interior architect candidates with sufficient knowledge
on indoor air pollutants. By this way, such improve-
ment in curriculum will increase knowledge level of
the interior designers regarding harmful effects of in-
door air pollutants on human health. When these can-
didates will take their place in the industry and at dif-
ferent decision-making levels, community health will
also be protected and such knowledge will be trans-
ferred to the users.

Moreover, most of the interior architect candidates
are observed to be aware of the harmful chemicals

634

contained by paints and varnishes while they are also
recorded to have insufficient knowledge on the harm-
ful chemicals contained by carpets, garments and
plates. These results point the necessity of increasing
textile and wood-based plate content of the courses
included in the course group of furniture, equipment,
fixture, finishing material, interior architecture con-
struction and building systems. Meanwhile, formal-
dehyde is recorded to be known by a significant part
of the interior architect candidates to be harmful to
human health; however, these candidates are seen to
have insufficient knowledge of benzene, trichloroeth-
ylene, xylene/toluene and ammonia. This knowledge
gap can be filled by increasing the volatile gas content
of the courses particularly in the course group of ma-
terial, interior architecture construction and building
systems. Moreover, lower level of knowledge on pol-
lutants such as nitrogen dioxide can be increased by
updating content of courses on furniture and by turn-
ing elective courses in environmental systems group
into compulsory courses or through inclusion of ecolo-
gy and sustainability courses in the curriculum.

In addition, while around 60% interior architect
candidates of the study universities are aware of the
harmful effects of the air polluted by the gasses (re-
leased to the air by artificial materials such as particle
plates, fiberplates, laminates and PVC) such as throat
irritation, headache and difficulty of breathing; how-
ever, knowledge among them about eye and skin ir-
ritation caused by these gases seems to remain insuf-
ficient. Accordingly, it would be useful to update the
content of the course group of interior architecture
construction and building systems, to closely monitor
new studies on these subjects and to take support of
the experts of the related disciplines when necessary.
On the other hand, carbon monoxide and formalde-
hyde among pollutants are observed to be known by
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the graduation candidates; however, nitrogen diox-
ide, ozone and asbestos are recorded to be unknown
by the majority. In this scope, course contents of the
course group of interior architecture construction and
building systems and the course group of environmen-
tal design should be re-organized in all three universi-
ties from the aspect of human health and indoor air
pollutants. These courses most of which are offered
as elective courses in the studied universities should
be made compulsory, which will enable graduation of
students with higher level of knowledge.

In conclusion, increasing the amount of information
offered in curriculum in relation to interaction between
building product and environment in life cycle process-
es will not only assist the designer in making right deci-
sions on building products, in guiding building product
manufacturers and in playing determinant role -as one
of the decision-makers- in preparation and enforcement
of laws and regulations but also contribute to aware-
ness-raising among users and development of new pro-
duction technologies. To this end, instructors offering
courses in Interior Architecture and Environmental De-
sign Departments should establish contact with other
disciplines with the help of scientific and technological
developments. Therefore, new knowledge to be ac-
quired should be reflected to the education of candi-
date designers to ensure turning of the concepts of sus-
tainability and environmentalism into a habit through
life-long learning, to promote environmental-friendly
usages and to increase the number of training programs
to be organized in cooperation with users.

In general, weight and content of the compulsory
and elective environmental systems courses taught in
the studied universities is revealed to be quite limited.
According to course analyses and questionnaire re-
sults, in order for new designers to develop universal
quality and value standards, they should be equipped
with the knowledge of materials with no harmful ef-
fect on human health. Learning outputs of the curric-
ulum should be reconsidered and developed. Interdis-
ciplinary support and relations should be established.
In addition, it seems quite important for the lecturers
teaching these subjects to update their knowledge.

Since curriculum are observed to be composed
heavily of elective courses, students should be sup-
ported to take elective courses on environmental sys-
tems which cannot be turned into compulsory courses
in the short term. Support should be given for writ-
ing of new environmental systems course books and
translation of foreign ones into Turkish.
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Standards issued by international organizations
such as CIDA and Bologna process standards need to
be implemented sensitively in the curriculum of the In-
terior Architecture and Environmental Design Depart-
ments in Turkey.

Ministry of Health, Higher Education Council and
Chamber of Interior Architects should produce proj-
ects in cooperation with universities in relation to the
curriculum of Interior Architecture and Environmental
Design Departments. To raise awareness among stu-
dents attending at the Interior Architecture and Envi-
ronmental Design Departments, these students should
be made visit related departments of hospitals to get
information.

Previous studies on curriculum should be utilized in
the context of environmental systems and new stud-
ies should be made on optimal course methods and
processes.
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