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Keywords Abstract

Mobile device People using mobile touch screen devices (MTSDs) have been exposed to the
Smartphones musculoskeletal disorder because of physical risk factors. As being lightweight; the
Tablets latest generations of MTSDs are preferred for personal and work purposes as they are
Touchsecreen

Musculoskeletal diso

rders comfortable to operate and easy to carry. Furthermore, they have many advantageous
facilities compared to conventional devices. This study aims to survey previous
researches on the effects of MTSDs use on the musculoskeletal disorder. In this scope;
published researches on musculoskeletal disorders, postural problems, and kinematic
activities at upper extremities among people who use mobile phones or tablets for daily
use are investigated. The articles reviewed were cited based on the research made from
Web of Science, Scopus, ProQuest, Elsevier Science Direct, and Google Scholar. The
method selected in this study was to review published studies from January 2010 to
December 2019 on occurrence of discomfort symptoms in different positions of the

body parts and muscular activities in upper extremities among people who use MTSDs.

MOBIL DOKUNMATIK EKRAN CIHAZI KULLANIMININ KAS iSKELET SiISTEMi

RAHATSIZLIKLARINA ETKISi: LITERATUR ARASTIRMASI

Anahtar Kelimeler
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Mobil cihazlar
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Tabletler
Dokunmatik ekran
Kas agrilart

Fiziksel risk faktérleri nedeniyle dokunmatik ekran mobil cihaz (DEMC) kullanan
kisiler arasinda kas-iskelet patolojisi olusmaktadir. Hafif olmalart nedeniyle; islem
yapmada, tasimada ve bir¢ok yénden daha avantajli oldukkarindan son dénem DEMC
kisisel ve is kullaniminda tercih edilmektedirler. Bu g¢alismanin amact DEMC
kullaniminin kas-iskelet sistemi lizerine olan etkisini iceren literatiirdeki alismalari
incelemektir. Bu kapsamda; giinliik olarak mobil telefon ve tablet kullanan kisilerde
meydana gelen list ekstremitelerdeki kas-iskelet sistemi rahatsizliklari, postiirel
sorunlar ve kinematik aktiviteler aragstirilmistir. Bu c¢alismadaki atiflar Web of
Sicence, Scopus, ProQuest, Elsevier Science Direct ve Google Scholar veritabanlari
taranarak kullanilmigtir. Bu ¢alismada uygulanan yéntem Ocak 2010 ve Aralik 2019
yillart arasinda yayinlardaki DEMC kullanicilarinin viicudun ¢esitli bdlgelerinde
ortaya ¢tkan rahatsizlik semptomlarini ve kas faaliyetlerini iceren ¢alismalarin
taranmastyla gergeklestirilmistir.
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1. Introduction

The last two decades have witnessed great changes
in the mobile technologies, such as smartphones,
introducing tablet computers (tablets), especially in
using the touch screen facility rather than any
previous indirect methods. The use of touch screen
was observed to have negative impacts on the
musculoskeletal disorder or caused injuries when
not used properly (Szucs, Cicuto and Rakow, 2018).
The mobile devices are considered to be as the main
equipment that is comfortably used for business and
personal purposes. For this reason, it does not need
to use any intermediary equipment (Genaro Motti,
Vigouroux and Gorce, 2014).

The spread of touch screen devices has been widely
increasing among adults and children in the last
decade (Poushter, 2016; Rideout, Foehr and Roberts,
2010). Using electronic devices, such as computers
or tablets, has shown discomforts and postures for
children (Shan et al., 2013; Szucs et al., 2018). As a
result to its portability, touch screen devices users
may use them in different situations like in the public
transportation or on a couch, which may be referred
to as a possible cause for musculoskeletal disorders
than using them while sitting at a desk (Toh, Coenen,
Howie and Straker, 2017; Werth and Babski-Reeves,
2014).

Actually, one of the major factors contributed to
diverse types of musculoskeletal disorders is the use
of computers (Ming and Zaproudina, 2003). For
example, the long time spent in using handheld and
computers devices, such as spending lengthy
sessions in the same postures, can have an impact on
different areas of the body, such as fatigue and neck
pain (Green, 2008; Sharan, Mohandoss, Ranganathan
and Jose, 2014). The recent literature shows that
using computers causes sleep disturbances,
psychological disturbances, and headaches (Jomoah,
2014; Thomée, Harenstam and Hagberg, 2012).

Many studies in the literature indicate a negative
impact on the users’ psychological and physiological
health as a result of the prevalent use of handheld
devices with touch screen (Razvi, Shewale and
Khatib, 2018). Due to the constant use of mobile
devices, the users develop musculoskeletal disorders
(MSD) in their hands, forearms, arms, and necks (Al-
Khlaiwi and Meo, 2004; Razvi et al., 2018).

Using mobile devices, which has been increasing in
the twenty first century, necessitates having studies
to examine the effect of such devices over the users'
health (Szucs et al,, 2018). Since the impact of these
devices is now a worldwide phenomenon that affects
in musculoskeletal disorders, there are several
studies conducted to reduce the risk and improve

devices for users. Hence, the design of these devices
is very vital to prevent risks that might occur. This
research, therefore, intends to review the recent
literature about musculoskeletal disorders and
exposures related to the use of MTSDs. The results of
this study may form a guide for the future research
about the MTSDs and the research related to them.

2. Methodology

This research focuses on studies about physical
impacts of touch screen devices on musculoskeletal
disorders. Therefore this reviews included articles
published from January 2010 up to December 2019,
were searched using keywords and (MSK)
musculoskeletal disorders (e.g. discomfort, pain, and
ache) and (MTSDs) mobile touch screen devices.

3. Literature Review

In this study, the results of the search focusing on the
preferences of users for electronic devices such as
mobile phones and touch screen devices for many
daily purposes like the educational, communication
and social media as well as researches focusing on
effects of these devices use on musculoskeletal
symptoms/disorders (Binboga and Korhan, 2014;
Gustafsson, Coenen, Campbell and Straker, 2018;
Gustafsson, Thomee, Grimby-Ekman and Hagberg,
2017; Woo, White and Lai, 2016). These studies have
been highlighted, in the review on physical effects
important of these mobile technologies. Therefore, it
should not be prolonged usage of these devices at the
expense of musculoskeletal disorder.

The fast frequency of fingers movements is an
important factor for the development of
musculoskeletal symptoms/disorders, since there is
activation of co-contraction in neck and upper limb
muscles and a need of variety in activation of motor-
units (Rissén, Melin, Sandsjo, Dohns and Lundberg,
2000; Sjggaard, Lundberg and Kadefors, 2000).
Repetitive and pushing movements (e.g. typing and
during pipetting) are considered to cause risks of
musculoskeletal disorders within the thumb and the
extrinsic thumb musculature within the lower arm
(Moore, 1997).

Many studies in the field are interested in
determining and examining the muscle activities and
the factors of the physical impact risk resulted from
the use of electronic devices (Maslen and Straker,
2009; Zovki¢, Vrbanec and Jasminka, 2011). On other
hand, the current technological development in the
world that to change the designs of this type
electronic devices. Where became with smaller size,
more easier and carrying to used, as well as there are
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many available facilities that makes advantageous
them. Thus there are many present studies of mobile
touch screen devices (e.g. smartphone and tablets)
associated with their use by users for all purposes on
musculoskeletal disorders and muscle activity
(Binboga and Korhan, 2014; Gustafsson et al., 2018;
Gustafsson et al., 2017; Woo et al,, 2016).

The researchers try to find the variation in muscle
activity regarding the conventional devices use of
individuals and interactions over processes and tools
(Breen, Pyper, Rusk and Dockrell, 2007; Ciccarelli,
Straker, Mathiassen and Pollock, 2006; Harris,
2010). Nevertheless, the electronic gadgets of new
technologies like, smaller size in design (e.g. screens
and keyboard buttons) causes to intense movements
needed for example to texting, playing game, video
watching, etc. These movements have been
associated with increased loading in upper
extremities and muscle stress on the users.
Therefore, there should be of concern of physical
impacts of the usage that may have negative effect on
musculoskeletal symptoms and exposures.

3.1. Study Characteristics

The involved investigations were from altered
countries with varied answer rates from 62.2% to
100% (Table 1). Students were the main participants
in these (Chiang and Liu, 2016; Gustafsson et al.,
2018; Im, Cho, Park, Jung and Park, 2010; Kietrys,
Gerg, Dropkin and Gold, 2015; Kim and Kim, 2015;
Namwongsa, Puntumetakul, Neubert and Boucaut,
2018; Szucs et al., 2018; Woo et al., 2016; Xiong and
Muraki, 2014; Jin, Kim, Park, Chang and Kim et al,
2019). On other hand, some scholars in other studies
also employed working participants (Lee, Hsu, Bair,
Toberman and Chien, 2018; So, Cheng and Szeto,
2017; Wilaiwan and Siriwong, 2019). Types of
mobile devices used in the designated studies
encompassed tablets (Chiang and Liu, 2016; Lee et
al, 2018; Razvi et al, 2018; Szucs et al, 2018),
handheld electronic game devices (Razvi et al.,, 2018;
Woo et al,, 2016; Wilaiwan and Siriwong, 2019) and
mobile phones which consisted of cell phones,
keypad phones, smartphones and touchscreen
phones (D’Anna et al., 2018; Gustafsson et al., 2018;
Gustafsson et al., 2017; Im, Cho, Park, Jung and Park,
2010; Kietrys et al, 2015; Kim and Kim, 2015;
Korpinen, Paakkonen and Gobba, 2013; Namwongsa
etal, 2018; Razvietal.,, 2018; So etal., 2017; Szucs et
al,, 2018; Werth and Babski-Reeves, 2014; Woo et al.,
2016; Xie, Szeto and Dai, 2017; Xiong and Muraki,
2014, Wilaiwan and Siriwong, 2019; Jin, Kim, Park,
Chang and Kim et al,2019). Day-to-day duration of
the use of the smartphone devices fluctuated
between 1 hour to 6 hours among users (D’Anna et

al, 2018; Kim and Kim, 2015; Namwongsa et al,,
2018; Razvi et al,, 2018; So et al,, 2017; Woo et al,,
2016; Wilaiwan and Siriwong, 2019). Participants
used their handheld devices frequently for the
following activities; making phone calls, texting
messages, internet browsing and playing games, as
informed by the encompassed studies (Chiang and
Liu, 2016; D’Annaetal., 2018; Gustafsson etal., 2018;
Gustafsson et al,, 2017; Kietrys et al., 2015; Kim and
Kim, 2015; So et al.,, 2017; Xiong and Muraki, 2014;
Wilaiwan and Siriwong, 2019; Jin, Kim, Park, Chang
and Kim et al, 2019).

3.2. Physical Impacts Associated With Use of
Electronic Devices on The Musculoskeletal
Disorder.

This part is dedicated to review the studies on
physical impacts of portable technologies, such as
touch screen devices (smartphone, tablet computer
and game consoles etc.) over musculoskeletal
disorder (Table 2).

In a study conducted at Roma Tre University, fifteen
right handed participants aging between (21 up to
25) years were asked to perform with multi-task
movements (e.g. video watching, playing, texting and
browsing) during sitting and standing to investigate
the effect of smartphone use on the changes of neck
and trunk posture. The results obtained after
analyzing questionnaire data, indicated that 66.6%
participants reported neck and/or shoulder pain.
Yet, there was no significant differences between the
activities on standing and sitting position in the neck
angle. Results suggest that there were risk factors
may lead to neck pain, musculoskeletal fatigue and
disorders, due to the postures changes during
smartphone use (D’Anna et al., 2018). Another study
conducted by Jin et al, (2019) aimed to find the
difference between using smartphones and
smartwatch while participants were sitting and
standing. The results showed that the smartwatch
had a significant, impact on the pasticipants on
greater muscle activities, head flexion, and shoulder
abduction compared to smartphones (Jin et al,
2019).

A cross-sectional analysis study was conducted by
Namwongsa et al. (2018) about the use of
smartphones. The study included 779 Thai
participants who have been using smartphones for
more than 12 months. The results show that there
was flexion neck posture resulted from the use of
smartphones by 82.74% and the prevalence of
musculoskeletal disorders was highest in the neck
32.50% of the participants. The study suggests that
the initiatives studies should be made to reduce
flexed neck postures for the users as it has become a
serious problem in the society. Another study was
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conducted by Wilaiwan et al. (2019) in Thailand as
well. The study aimed to evaluate the health effects
and identify the factors associated with the health
effects of tablets and smartphone among older users.
The study was a cross-section descriptive, including
490 elderly participants. The results showed that

after a three month period, the participants came
across five different health issues. Eye pain showed
the highest percentage of 59%, shoulder and neck
pain 49%, and wrist and headache around 38%
(Wilaiwan and Siriwong, 2019).

Table 1. Physical Impacts Study Characteristics of Included Studies

f;(;itr?mhor Study design Country ?()(/eos)ponse rate Age Sampling frame

D’Anna et al. Cross-sectional

(2018) study [talian 15/15 (100%) 21-25 Young adults

Namwongsa etal.  Cross-sectional 643/799 Undergraduate

(2018) study Thailand (80.5%) 17-26 students

Gustafsson et al. Cross-over

(2018) design Australia 19/19 (100%) 21-51 University students

2142 + Dental hygiene

Kim etal. (2015)  Survey Korean 292/292 (100%) 1.57 students

Xiong et al.

(2014) Experiment Japan 20/20 (100%) 245+2.2 University students

Kietrys et al.

(2015) Experiment USA 20/20 (100%) 18-28 College students

Electronic

Xie etal. (2017) database search  Unclear Unclear Unclear Unclear

Szucs et al.

(2018) Survey& lab Unclear 21/21 (100%) 21.1+£1.5 College students

Cross-sectional 315/412 University

Lee etal. (2018) survey USA (76.5%) >18 population

Razvi et al. Cross-sectional Medi§al College

(2018) study India 402/402 (100%) 18-35 Hospital

Chiang et al. Laboratory &

(2016) survey Taiwan 80/80 (100%) >20 College students
local university and
nearby

Cross-sectional 285/437 physiotherapy

Soetal. (2017) design China (65.2%) 18-50 clinics

Woo etal. (2016 Survey China 503/503 (100%) 18-25 University students
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Gustafsson et al. Cross-sectional 7125/20000

(2017) study Sweden (35.6%) 20-24 Young adults
University

Jin et al. (2019) Experiment Kored 14/14 (100%) 26.7 population

Wilaiwan et al. Cross-sectional

(2019) descriptive Thailand 490/490 (100%) 64.9.£5.4 Dlderly pepole

Experimental
Im et al. (2010) design Korea 10/10 (100%) 26 - 35 Korea University

Kim and Kim (2015) investigated the correlation
between smartphone use and musculoskeletal
symptoms. Significant pain in neck and shoulder of the
body positions were found. Besides, positive
correlation with the size of the smartphone’s use was
mostly found in neck and shoulders while the results
found in legs and feet showed negative correlation.
Additionally, Xie et al (2017) conducted a systematic
review to determine the musculoskeletal disorders
caused by mobile handheld use. The method followed
in that study was based on the database of the
published studies related to the risk factors of
musculoskeletal disorders. The obtained results
indicate that there are neck complaints reaching up to
67.8%. Moreover, Gustafsson et al (2017) underlined
that there is a significant risk factor for hands, neck,
and upper back when texting messages. The study has
also noticed text messaging has its effects mainly in
the short term.

In their study, Gustsfsson et al (2018) compared the
upper limb muscle activity with the thumb kinematics

for typing with keypad phones and touchscreen. The
study had 19 participants of both genders (21 to 51
years) from Curtin, Perth, and Australia Universities.
The results state that there are significant differences
in the risks due to mobile touch screen devices use that
causes musculoskeletal disorders. The findings also
suggest that while using smartphones, there is a high
possibility for developing musculoskeletal disorders
with the different key action tools. The study has
revealed that the participants with shorter hands have
differences in thumb flexion, while those with longer
hands have differences in muscle activity. Im et al
(2010) conducted a study about the controllability of
Touch-screen phones based on various grip postures.
The study included 10 korean males between 26 and
35. The results show that the participants preferred
using the index finger to the thumb in using the touch
screen devices. The thumb was not preferred due to
restrictions on motion and difficulties in reaching the
needed objects (Im, Cho, Park, Jung and Park, 2010).

Table 2. Summary of Researches About the Musculoskeletal Disorders As Results of Using Electronic

Devices.

Quantitative or

Author Type of MTSD experimentation Study design Results
measurement

Szucs et Tablet, laptop, -Screening protocol to - N=21 (3 males Neck flexion is mainly

al. determine eligibility and 18 female). caused by the use of

Mobile phone tablets

(2018) -Posture Screen Mobile®  -Right hand

Application dominant.
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D’Anna et
al. (2018)

Lee et al.
(2018)

Razvi et
al. (2018)

Gustafsso
n et al.
(2018)

Chiang et
al. (2016)

So etal.
(2017)

Xie et al.
(2017)

Xiong et
al. (2014)

Namwong
sa et al.
(2018)

Woo et al.
(2016)

Smartphone

Tablet
computer

Electronic
devices (Pc
gaming devices
and
smartphone)

Smartphone

Tablet
computer

Computers and
mobile phones

Mobile
handheld
devices

Smartphone
touch screen

Smartphones

Computers,
mobile phones
and game
consoles

Questionnaire

Questionnaire

Cross-Sectional

-laboratory study

-3D motion analysis
system

-EMG electromyography
-Questionnaire

-3D motion analysis
system

Cross-Sectional

Electronic database

search

-Experiment

-EMG electromyography

Cross-Sectional

Questionnaire

-N=15

-Multi-task (sitting
and standing)

N=412 (135 males
and 275 female)

N=402 ((209
males and 193
female)

N=19 (12 males
and 7 female)

N=80 (26 males
and 54 female)

N= 285 (140 males
and 145 female)

PubMed, Medline
(1946 via OvidSP),
Web of Science,
CINAHL (1982)
and Embase
(1980) were
searched

-N=20 (10 males
and 10 female)

-Right hand
dominant

N= 643 (184 males
and 459 female)

N=503 (297 males
and 206 female)

66.6% subjects reported
neck and/or shoulder pain

67.9% was the highest
prevalence of
musculoskeletal
symptoms

Two-thirds majority

Significant neck pain and
fatigue

In muscle activity, the
group of shorter hands
have differences in thumb
flexion, as well as the
longer hands group

Significantly
musculoskeletal
discomfort and neck
flexion angle when games

playing

There are a significantly
associations with neck
pain, for both laptop and
keypad phone time.

High percentage
prevalence
musculoskeletal
symptoms were in the
neck complaints between
who mobile devices users,
also neck flexion.

Significant thumb fatigue
when tapping.

There is a significant pain
at neck.

49.9% upper limb
musculoskeletal
symptoms
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Kietrys et Mobile devices -A video camera
al. (2015) (physical

keypad phone, -EMG electrodes

touch screen

phone, and

touch screen

notepad)
Gustafsso  Mobile phone -A longitudinal study
netal
(2017) -Questionnaire
Kimetal. Smartphone Questionnaire
(2015)
Jin et al. Smartphone EMG electrodes
(2019)

Smartwatch
Wilaiwan  Smartphones Questionnaire
etal.
(2019) Tablets
Im et al. Touchscreen Laboratory
(2010) devices

-N=20 (4 males
and 16 female)

-Right hand
dominant.

N= 7092 (2759

Size of touch screen
devices have an effect of
greater finger flexor, wrist
extensor, and muscle
activity.

The long term effects

males and 4333 showed extensive
female) disorder on the neck.
N= 292 The most severe pain was

seen at the shoulders and
neck
N= 14 (males) Significant influence of the
smart device type on the
trunk postures.

N=490 (267 males
and 223 females)

Increase in physical health
effects such as eye
symptoms and
musculoskeletal
symptoms.

N=10 (males) Users preferred an idex
finger to a thumb usage.

Xiong and Muraki (2014) conducted a study about the
daily use of smartphones for 20 right-handed
participants at Kyushu University. The study
examined the thumb motions on touchscreen devices.
The results showed that the thumb has developed
rapid fatigue for kinematics gestures. For example,
when tapping on smaller buttons compared with
bigger, the thumbs moved more slowly in flexion-
extension compared to adduction-abduction
orientation. Additionally, the muscle effort among
thumb muscles on a touchscreen smartphone depends
on the task to be done on the touchscreen.

There are many studies to investigate the physical
impacts of tablet computers in relation to usage. Lee et
al (2018) conducted a study to examine the significant
risk factors of musculoskeletal symptoms during a
three month period. The data was collected from 412
participants (135 men and 275 female) at a school
population via online questionnaire. The study
concentrated on the use of tablet computer. The
results showed that 67.9% suffered from the highest
prevalence of musculoskeletal symptoms due to tablet
use. The participants with musculoskeletal symptoms
showed a significant number in the upper limb body
(84.6% neck and 65.4% upper back/shoulder). The
study also showed that females had double effect of
musculoskeletal symptoms than that of males.

Moreover, Chiang and Liu (2016) conducted surveyed
the students and analyzed the results using a 3D
Motion analysis system to determine the effects of
tablet usage. The results have indicated the significant
musculoskeletal discomfort (neck, shoulders, and
back) as well as neck flexion angle during playing
games. Szucs et al (2018) conducted a study about the
effects of using different handheld devices. The results
show that using tablet has negative effects that are
greater than the ones in any other handheld device.
The researcher found that 85.6% of the participants
used touchscreen devices for more than 3 hours a day,
which has caused significant neck pain and fatigue.

Generally, there are studies associated with the using
of mobile devices as such touchscreen phones, time
spent tasks frequently performed. Razvi, Shewale, and
Khatib (2018) made a study which included 402
patients of a medical college and hospital, aging
between 18 and 35. The study examined the daily use
of electronic mobile devices associated with disorders
and symptoms. To detect the risk factors, Chi-square
analysis was done in this study. The researcher found
that 85.6% of the participants used touchscreen
devices for more than 3 hours a day, which has caused
significant neck pain and fatigue (Razvi et al., 2018). In
addition, the result of So et al (2017) indicated that the
rate who use touch screen phones was 89.8%, which
was much higher than any other devices used. The
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results also show that the most common areas of
musculoskeletal discomfort were in the neck and
shoulder (So etal., 2017).

A study was conducted by Woo et al (2016) about the
use of computers, mobile phones, and game consoles
for university students in Hong Kong. The study lasted
for 12 months and included 503 participants. The
results showed that around half of the participants has
reported upper limb musculoskeletal symptoms (neck
and shoulder) resulted from the use of electronic
devices.

The slate computer resulted non-neutral wrist, elbow,
and neck postures when working on the sofa more
than any other position. Performance on the slate
computer was four times less than that of the other
computers though lower muscle activity levels were
also found (Werth and Babski-Reeves, 2014).

4. Conclusion

The overall purpose of this review was to investigate
the impact of electronic touchscreen devices and
possible  problems related to educational,
communication, and entertainment uses. Additionally,
the literature review aimed to explore a
musculoskeletal effects as a result the use of diverse
types of electronic devices.

We have inspected the literature and reviewed some
published studies related to activities of
musculoskeletal, posture and the possibility of
discomfort in the musculoskeletal among users for
mobile touch screen devices

This review explores the physical impact of touch
technologies and shows that greater painful areas in
the neck, shoulders, and neck flexion posture, as well
as more activities like (texting, frequency of phone
calls and gaming), are associated with musculoskeletal
disorders muscle activity around the neck., also the
highest proportion of use the technologies devices
among users are the touchscreen devices.

There is no specific prevalent risk assessment method
among users; studies relevant to the musculoskeletal
disorder of technologies devices are really inadequate.
Therefore, it is useful to conduct further experimental
studies related to the use of devices to address the
potential complaints and reduce effects of using
musculoskeletal disorders.
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On every stage of our life, we observe technological developments on the products and
communication instruments we use. In the world of technology that changes rapidly
“Will the role of the ergonomics on design of human-machine systems lose its effect?”
question might come to mind. We can declare that with the technological development
all over the world, as a practical science the ergonomics, that should be benefited from,
will not lose its importance, the intensity of the research will increase from the physical
ergonomics towards the cognitive ergonomics. With the technological development, in
fact the human benefits from the technological change while evaluating the systems
those include many parameters, but the last decision maker is human as usual -and as
in all the automatic systems- the human maintains its crucial role in every kind of
system. It is possible to state that hybrid human-machine systems those compose of
various elements and can be solved, when needed, with deterministic, probabilistic and
fuzzy models will become more complex via high level technology. For instance, if the
humans and the robots are working together in a production system, in case of a
malfunction in production, a robot that does not stop like human might cause much
bigger destruction in production or business systems security. In this study, we tried to
examine from various perspectives the changing process and the role of the
ergonomics in apparel sector’s business life within the technological development over
the world.

GELISEN TEKNOLOJI iCINDE ERGONOMININ HAZIR GiYiM SEKTORUNDEKI

ROLU

Anahtar Kelimeler

Oz

Teknolojik gelisim
Ergonomi

Hazir giyim sektorti
Is sistemleri

Sistem kontrolii

Yasantimizin her diizeyinde kullandigimiz iiriin ve iletisim araglari olarak teknolojik
gelisimler gézlenmektedir. Cok hizla degisen bu teknoloji diinyasinda “acaba gelecekte
insan makina sistemlerinin tasariminda ergonominin rolii azalir mi1” diye bir soru
hatira gelebilir. Tiim diinyada teknolojinin gelisimi ile birlikte ergonominin her alanda
yararlanilmasi gereken bir uygulamali bilim olarak éneminin hi¢ de azalmayacagini,
buna karsilik fiziksel ergonomiden bilissel ergonomiye dogru arastirma yogunlugunun
artacagint séyleyebiliriz. Insan teknolojik gelisim ile birlikte bircok parametrenin
icinde yer aldigi sistemlerin degerlendirilmesinde teknolojik degisimden
yararlanmaktadir ama her zaman oldugu gibi son karar verici yine insandir - ve tiim
otomatik sistemlerde oldugu gibi - her tiirlii sistem icinde insan énemli roliinii
korumaktadir. C(Cesitli elemanlardan olusan ve gerektiginde belirli (deterministic),
olasiliksal (probablistic) ve bulanik (fuzzy) modellerle ¢éziilebilen hibrit insan makina
sistemlerinin ileri teknoloji ile daha da cok karmagiklasacagi séylenebilir. Ornegin bir
iiretim sisteminde insan ve robotlar birlikte calisiyorsa bir aksaklik halinde insanlar
gibi durmayan bir robot, tiretimde ve is sistemlerinin giivenilirliginde ¢cok daha biiyiik
yitkimlara yol agabilir. Bu ¢alismada diinyadaki teknolojik gelisim i¢inde ergonominin
hazir giyim sektorii is yasantisindaki degisim siireci ve rolii cesitli agilardan
irdelenmeye ¢alisilmistir.
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1. Introduction

International competitive arena leaves Turkey only
with one particular path to follow. This is a path of
being scientific in all aspects of social life as well as
in all technical and social issues and to benefit from
the guidance of science. In all production and
management systems, it should be the most crucial
goal to make use of modern scientific techniques and
to act in accordance with these scientific methods in
the decisions to be taken.

Ergonomics is one of the most important areas of
interest in the fields of industrial engineering such as
occupational health and safety, efficient and
productive work, total quality management,
environmental protection, benchmarking,
continuous improvement, continuous improvement,
teamwork, strategic management, logistics, and
human resources management.

Human, which is an important production factor in
the production of economic products and services in
businesses, is the most valuable asset of a given
business. This insight has begun to be better
understood through the transition from traditional
management to modern management. While the
upper hand of human has a positive effect on
productivity, it has also added more significance to
Ergonomics, which is a branch of science that allows
the employee to work more comfortably, with less
fatigue and less exposure to work accidents and
occupational diseases.

In Greek, as is known, ‘ergon’ means work and
‘nomos’ refers to law. According to the detailed
account by Chapanis (1995), ergonomics exposes
knowledge of human behavior, ability, limit and
other attributes for productive, safe, comfortable
and effective human use and applies it to the design
of tools, machines, systems, work, and environments.
It also implies the application of biological
information in the fields of anatomy, physiology and
experimental psychology so as to attain the human-
machine-environment system, which balances the
workload and working power in the best way and
protects the employee's health and increases the
production (Dul and Weerdmeester, 2001).

When we look at the areas of interest of ergonomics,
it is seen that the following issues are prioritized.

e Physical issues related to Human-machine
system

e Metaphysical issues related to Human-
machine system

e  Workplace design and the work area layout

e Physical environment

e Psychological environment
e Choosing a task design, training

Ergonomics, in a system which includes human,
examines the relationship between human and the
other elements of the system in a scientific manner
and aims to create a humane environment in which
people feel better by means of theoretical principles
and design methods and maximize the performance
of the system. The work system or the human-
machine system encompasses all kinds of tools and
materials, processes, physical and psychosocial
environment. It performs tasks such as minimizing
the effort put by a human during the work,

e Assigning the human to a work that is most
compatible with his/her natural capabilities

e Ensuring optimum interaction between
machine, human and environment

¢ And minimizing the effort put by a human
during the work.

Ergonomics, which aims to examine the business
systems in a scientific way, aims to minimize the
extra effort put by the human during the work. One
of the main goals of ergonomics is to increase the
efficiency of the human - machine combination and
increase the safety of work. Ergonomics, which aims
to organize the method in a methodical way, is also
aimed at ensuring that the work handled by tools and
machines used by humans is compatible with the
human characteristics.

Ergonomics, which mainly uses anatomy,
physiology, psychology, social sciences, and
engineering sciences, attempts to reach general laws
through the methods peculiar to itself and through
research methods. While working on empirical
values with experimental results in laboratories, on
one hand, it transforms the data obtained from
applications into systematic information. Studies
demonstrate that allowing human to work humanely
in his/her natural comfort within the limits of human
work, preventing work accidents that cause billions
of $ each year human accidents and large social
demolition (Sanders and McCormick, 1993), creating
a decent work environment for human dignity are
among the main objectives of Ergonomics.

Ergonomics, on the one hand, provides the human-
machine system to work with maximum
performance as applied science, and on the other
hand, as one of the professional sciences, it examines
the necessities of human to work in good conditions.
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Applied Ergonomics is defined as the examination of
the necessary conditions and capabilities of human
beings and the investigation of the necessary
conditions for the adaptation of the work to the
human and human to the work. What is crucial here
is to combine productivity and rationality goals with
the morale and the satisfaction of employees.
Another meaning of this is to ensure the harmony
between the employee and the job (between human
and job and vice versa). In other words, no matter
how advanced the machine used by a person, if the
human-machine harmony cannot be achieved, it is
not possible to achieve the high performance
expected from the system formed by these two
elements (Kroemer, et al, 2001).

It is important to provide ergonomic environment
conditions in both production and office
environments. In the field of production, especially
in the works that are connected to the physical
power, the actions of the employee during the
execution of the work such as bending - reaching-
pulling - lifting - carrying should be monitored and
studies on the minimization of these actions should
be carried out (Figure 1). For example, if there is a
movement that requires bending due to the
execution of a given task, platforms that can move up
/ down can be designed to minimize this, or
adjustments can be made at the belt and bench
heights. If lifting and carrying are required, carrying
can be employed through mechanical methods
consider the weight of the lifted/ carried load (Dul
and Weerdmeester, 2001).

Ergonomics practices have significant positive
impacts on the workplace. These impacts will stand
out as being able to work in a healthy and safe
environment for the employee and will bring more
production and profit for the employer. In particular,
the humanity the work environment is as important
as the employees' abilities, motivation, and
education levels. In addition to being sufficient in
terms of noise, lighting, ventilation, temperature, and
humidity of the workspace, the physical suitability of
the production system and the environment should
also be handled ergonomically. A system that does
not adequately assess the employee factor cannot be
expected to be economical in the long term. No
measure in production can be compared with the
effectiveness of manpower. In this respect, adapting
in a way that it is in favor of the employee as a whole
is also a prerequisite for efficiency.

The establishment of an ergonomic working
environment in a workspace starts with protecting
the health of the human working in the machine

production system while also ensuring their security
(Ramsey, 1985). In order to increase the quantity
and quality of the work performed, it is obvious that
transforming the working environment into an
environment that will make the employee happy and
content will in return prove beneficial for the quality
and efficiency of the product. In an environment
created in line with contemporary ergonomic
principles, tools and equipment should be designed
according to human characteristics and skills and
working methods and environmental conditions
should be adapted to the human conditions. Thus,
the employees will perceive the work they perform
as meaningful, interesting and useful. Employees
should be provided with the opportunity to use their
abilities and to prove themselves as a 'value'.

As for the workspace infrastructure in terms of
technological and spatial setup, it is significant to
eliminate or at least minimize the elements that
create stress or act as a source of stress. This process
is an application that should be realized in the light
of the science of ergonomics and is the basis of
efficient working order. All elements such as healthy
communication, healthy work, job satisfaction,
productivity, and peaceful environment are shaped
on this basis (Kaya, 2008).

Stating that the importance of ergonomics is still not
fully understood in Turkey, Ozok (2014a-2014b)
puts forth the following statement: “International
employers consider ergonomics when it comes to
occupational health and safety. In our case,
employers need to be more willing to do this and also
our workers' unions should work on how their
conditions can be improved.”

Given the examples provided and the damages that
may result from neglecting the science of
ergonomics, in the context of today's economy where
competitiveness and customer satisfaction have
increasingly become significant, each enterprise that
aims to survive, reach its peak success and attain
increased efficiency by keeping the motivation of its
employers high, should be mindful of the science of
Ergonomics and adapt its working conditions to the
basics of ergonomics.

2. Ergonomic Developments in the Apparel
Sector

Turkey has adopted the export-oriented growth
model. However, a rapid change and development
process has started to take place simultaneously in
local and international markets, as well as in global
competition, market conditions and customer
profiles, whose speed is constantly changing. In
other words, competition in the market environment
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has turned to quality, technology, and brand more
than export. Thus it was observed that Turkey's
strategy solely based on export-competitiveness fails
to provide continuous and sustainable increase
export and increase in added-value and this in return
has compelled Turkey, which aspires to get its place
and share in global markets, to create more powerful
brands in the market and to follow the technology.

The quality of working life can only be scientifically
evaluated with an understanding of all factors that
directly or indirectly affect human work. In addition
to the method used in the study in terms of the
system approach, the layout of the workspace, the
design of tools, machinery and all other production
tools, the physical and psycho-social environment of
the working environment are factors that affect the
satisfaction and efficiency of the employee. In
addition to physical factors such as noise, lighting,
toxic gas and dust, vibration, all psycho-social factors
must be evaluated on a scientific basis. All
responsible persons should know that corrections
based on common sense or experience can be useful
only for the scientific design of the workspace to a
very limited extent (Kaya and 0zok, 2012). With the
developing technology in the apparel sector, the
arrangements and the measures taken should ensure
that the employees work in a safer and more
convenient environment. In this way, the expected
performance could be achieved. Also,

e The ergonomic design of the human-
machine system,

e Structure and quality of the raw material
used,

e The applied production process,

e The degree to which the means of
production are used,

e Continuity and  standardization in

production,

e Effective use of human power significantly
affects system performance.

With the arrangements to be performed, business
systems can be made more ergonomic and the
problems that an employee may experience
pertinent to work or workspace may be minimized.

Photograph 2: Unergonomic Working Areas

When the photograph 1-2 are examined, it is seen
that the employees working in the apparel sector
work under unergonomic conditions and with
unergonomic equipment.

However, Seitz (1996) stated that ergonomics
practices provide significant gains in the workspace.
These gains will allow employers to work in a
healthy and secure environment for the employee
and will bring more production and profit for the
employer.
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Figure 2. The Employee Working Place Design
(Access points, with simulation)

Together with the developing technology, the change
in the apparel sector should be followed and
integrated into the sector. In this context, by means
of computer-aided programs to minimize the burden
on the employees, overly challenging cases could be
identified with simulations and accordingly, due
regulations and designs could be re-arranged.
Considering these measurements, as shown in

Figure 2, it is necessary conduct studies to determine
the areas accessible to the worker and which the
points of his / her body are exposed to the
movements such as reaching and pulling to access
these areas This type of studies is a frequently used
tool for designing workstations ergonomically
worldwide.

The apparel, which plays a crucial role in the
development of the economy and has a notable share
in exports and generates employment, will grow
further and, with the developing technology and the
confidence brought by working under ergonomic
conditions both for the laborer and the employer, it
can take stronger steps for towards the future.

3. Result

When the factors resulting in problems for the
employees in the apparel industry are analyzed,
ergonomic hazards stand out to be one of the
dangers that may occurring at a more intensive and
higher frequency than the dangers in other sectors.
The apparel industry is a sector that needs attention
at every stage of production and needs to be worked
closely with the material. In this respect, pre-
detection of hazards and making necessary
ergonomic arrangements will be useful in
eliminating or reducing the risks that may come into
being. Given the global technological advancement,
Turkey's quest for designing the working conditions
in accordance with the ergonomic principles and
building the technological infrastructure do not
seem quite difficult.

It should be noted that high employee satisfaction
and efficiency can be achieved with ergonomically
designed workspace. Therefore, the ergonomic
design of the manual workspaces in production
should be guaranteed and continuously improved.
All countries in all over the world and Turkey in
particular with its emerging industry should build up
the necessary infrastructure in this regard and
design them with an approach taking into
consideration workstations and according the
ergonomic implementations workers should train
for the awareness of ergonomic working conditions.
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Anahtar Kelimeler 0z

Ergonomi Egitim insan yasaminda kesintisiz devam eden bir siirectir. Kiitliphaneler egitimin
Kiitiiphane binalari siirekliligini saglayan en é6nemli kurumlardandir ve gerekli her tiirlii teknolojik bilgi
Mekansal organizasyon ve materyalle donatilmis olmali, ¢agin degisikliklerine uyum saglamalidir. Bunun igin

personelin verimliligini, kullanicilarin kiitiiphaneyi kullanim isteklerini arttiracak
mekanlarin ve mekani olusturan i¢ donatim elemanlarinin bulunmasi gereklidir.
Mekansal organizasyon sirasinda ergonomi kavramina énem verilmesi ile cevresel
faktérler ve insan tlizerindeki etkileri kontrol altina alinmis olacaktir. Calisma, saghkli
kiitiphane mekanlarinin  tasarlanabilmesi icin ergonomik  odlglitlerin  ve
diizenlemelerin gerekliliginin ortaya konulmasi, incelenmesi ve kogsullarin
iyilestirilmesi agisindan katki saglamak amacindadir. Bu baglamda, Begsiktas ilgesinde
egitim kurumlarinin yogun olarak konumlandigi dikkate alinarak; kullanim
yogunlugu ve kullanici cesitliliginden dolay1 Bahgesehir Universitesi kiitiiphane binast
orneklem alan olarak se¢ilmistir. Calismanin ilk béliimiinde, mekdnsal organizasyon
asamalariyla ergonomi élciitleri arasindaki iliski agiklanmustir. Ikinci béliimde,
kiittiphane binalarinin mekdnsal organizasyonunda ergonominin yeri antropemetrik,
fizyolojik, psikolojik, enformasyon, organizasyon ve emniyet boyutlariyla ortaya
konmustur. Ugiincii béliimde, Bahgesehir Universitesi kiitiiphane binasinin fiziksel
bilesenleri incelenmis; mekdnsal, gorsel, termal ve isitsel konfor kosullari ortaya
konularak kullanicilar agisindan uygunluklari irdelenmistir. Kiitiiphane binasindaki
ergonomik élgiitler, gézlem ve élgiim tekniklerinin yaninda, personelle derinlemesine
gériisme ve kullanicilarla anket yapilarak degerlendirilmistir. Calismanin sonucunda,
sandalye, ¢alisma masasi, kitaplik gibi donatilarin ergonomik kogsullari sagladigi
ancak mekanin planlanmasinda, donatilarin organizasyonunda ergonomik kriterlerin
g6z ardi edildigi saptanmistir. Kullanict okuma salonlarinda kitapliklar ve masalar
arasi gecislerde sorunlar tespit edilmistir. Personel ofis mekanlarinin boyutlari,
havalandirma, aydinlatma faktérleri acgisindan yetersiz bulunmustur. Yapi yeniden
islevlendirildigi icin mekansal organizasyon sirasinda bazi ergonomik él¢iitler dikkate
alinamamigtir.

EVALUATION OF LIBRARY BUILDING SPACE ORGANIZATION IN TERMS OF ERGONOMIC
CRITERIAS: A CASE STUDY BAHCESEHIR UNIVERSITY LIBRARY BUILDING

Keywords Abstract

Ergonomic Education is a continuous process in human life. The most important institution that
Library building provides continuity of education in preschool, school and after school is the libraries.
Space organization Libraries should be equipped with all materials and information required by the age.

It is necessary to design spaces that increase the productivity of the staff and the user's
desire to use the library. Utilizing the science of ergonomics during the spatial
organization will ensure the control of environmental factors and human impacts. The
aim of the study is to demonstrate the necessity of ergonomic criteria and regulations
for designing healthy library spaces and to contribute to the improvement of
conditions. In this context, Bahcesehir library building was chosen as a case study area
considering the usage density and user diversity. Firstly, the relationship between
spatial organization and ergonomics is discussed with its anthropometric,
physiological, psychological, information, organization and safety dimensions.
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Secondly, the importance of ergonomics in the spatial organization of library buildings
is explained. Lastly, Bahcesehir library building is investigated in terms of spatial,
visual, auditory and thermal comforts. Through a survey, and on-site observation and
measurement methods were used to evaluate ergonomic factors. . As a result of the
study, 1t has been determined that the furniture dimensions meet the ergonomic
criterias; however, they are ignored in spatial organization.
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1. Giris 1989).

Mimarlik, insanlarin ihtiya¢lar1 dogrultusunda, islev,
kullanici ve donatim dlciitlerinin belirleyiciliginde
mekanlar tasarlamak, yapilar yapmaktir. Onceleri
barinma ihtiyacin1 karsilamak amaciyla tasarlanan
mekanlar, toplumsal ve sosyal degisimlerle zaman
icinde gelismis ve farkli mekansal organizasyonlar
seklinde bigimlenmistir. Mekansal organizasyonlar,
insan-insan ve insan-mekan iligkilerini belirlemekte,
ait oldugu kiiltiiriin degerlerini simgelemekte ve
yasamsal dongii icinde kullanici ile deneyimledigi
mekan arasinda uyumu saglamaktadir (Onat, 1982).
Bu asamada, insan, toplum ve cevre arasindaki
uyumun saglanmasi i¢cin mekansal organizasyon
sistematik bir bi¢cimde ele alinmali ve binanin
islevine, kullanicisina uygun ihtiya¢ programlanmasi
yapilmalidir.

Mekansal organizasyon siireci; planlama,
programlama, tasarlama, uygulama, donatim ve
kullanim evrelerinden meydana gelir. Bu evrelerde
amag, yapinin insa edilmesi i¢in gerekli ihtiyaglarin
ve problemlerin belirlenerek yapinin mekansal
organizasyonunun sistemini olusturmak ve bu
sisteme uygun yapiy1 uygulamaktir. Yapi, gergek
hayatta uygulandiktan sonra i¢ mekan donatimi
yapilir ve bina kullanima sunulur (Sener, 1979). Bu
slirecte, amaglar, kapasiteler, organizasyon, esneklik,
finansman; bina ve c¢evreye iliskin veriler, iklim, alt
yapi, giivenlik ve dayaniklilik, gibi faktorlerin yani
sira ergonomi bilimiyle dogrudan iligkili olan baz
verilere de ihtiya¢ duyulur. Bunlar;

- Mekansal konfora iliskin veriler; kullanici verileri,
mekanin kullanimyi, yapilacak eylemlerin ve donatim
elemanlarinin belirlenmesi ve dolasim alani ve
mekan biiyiikliigiine iliskin veriler,

-Gorsel konfora iliskin veriler; dogal (pencere
boyutlari), yapay aydinlatma,

- Isitsel konfora iliskin veriler; giiriiltii
- Isil konfora iliskin veriler; ortam sicakligi,

-I¢c mekan hava kalitesine iliskin veriler; dogal ve
yapay havalandirma,

-Dayanikliliga iliskin veriler; désemeye ve diger
ylizeylere gelebilecek yiikler, deformasyon,

- Guvenlik ihtiyacina iliskin veriler; yangin, dolasim

ve kullamimda giivenlik seklinde siralanir (Onat,

Ergonomik acidan mekan, insanin kullandigi
ekipman, ¢alisma alan1 ve yakin ¢evresi olarak
tanimlanmaktadir. Ergonomi biliminde ana amacg
insanin ihtiyac ve davranmislarin1 dikkate alarak
mekanlar1  tasarlamaktir. Dolayisiyla  ¢alisma
yerlerinin emniyetli ve dogru olmasi, donati
elemanlarinin insanin fizyolojisine, aydinlatma,
akustik, 1sitma ve havalandirmanin mekanin ve
insanin gerekliliklerine uygun tasarlanmasi gibi
konular tamamen ergonominin c¢alisma alanina
girmektedir (Erbug, 1987).

Ergonomik acidan bir mekanin sekillendirilmesi i¢in
mekan antropometrik, fizyolojik, psikolojik,
enformasyon, 1is organizasyonu ve emniyet
boyutlariyla ele alinmalidir (Ercan, 1988).

Mekansal organizasyonun asamalariyla ergonomi
biliminin amaci1 ve asamalar1 arasinda iliski
kuruldugunda, mekansal organizasyon sirasinda
ergonomi biliminin tasarima énemli derecede katkisi
oldugu goriilmektedir.

Is yasantisinin diizenlenmesi amaci ile ortaya ¢ikan
ergonomi bilimi, zaman i¢cinde egitim binalarinda da
kullanilmaya baslanmistir. Ergonomi kavrami,
kiitliphane yapilar1 agisindan diizenlenecek olursa,
kullanic1 ile kaynaklar arasinda bag kuran bir
¢alisma yapisi olarak tanimlanabilir (Onat, 1982).

Icinde yasadigimiz teknoloji ¢ag1 nedeniyle insanlar
her alanda daha iyiyi ve dogruyu bulmak ve
yapilacak isleri daha kisa zamanda yapmak icin
stirekli arastirmaya ydnelmektedir. Universiteler bir
iilkede arastirma denilince ilk akla gelen
kurumlardir. Universite kiitiiphanesinin amaci, her
tiirli basili ve gor-isit materyalini toplamak; 6grenci,
O0gretim gorevlisi ve arastirmacilar icin kullanilir
hale getirmektir (Thopmson, 1989). Bu hizmetlerin
gerceklestirilmesi icin 6ncelikle gereksinimler
dogrultusunda planlanip olusturulan bir mekansal
organizasyona ihtiya¢ vardir. Ancak iilkemizde,
iniversite kiitliphaneleri gerek ekonomik gerekse
baglh olduklari iist yonetimlerin kiitiiphaneye bakis
acillarindan dolay1 gereksinimler dogrultusunda
tasarlanmamis binalarda hizmet vermektedirler.

Kitiiphanelerde, kullanicilarin ve personelin
yorulmadan, verimli ve istekli bir sekilde calismalar1
icin uygun i¢ donatim elemanlarinin ve fiziki ortamin
olmasi gereklidir. Dolayisiyla, kiitiiphane binalarinin
mekansal organizasyonu sirasinda uygulanmasi
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gereken temel ilkeler dikkate alindiginda tasarimi
belirleyici sinirlarin saptanabilmesi icin ergonomik
veriler dikkate alinarak tasarim
gerceklestirilmelidir. Bu sayede cevresel faktorler ve
insan lzerindeki etkileri de kontrol altina alinmis
olacaktir.

Calismada, Bahcesehir Universitesi Kiitiiphane
yapisinin mekansal organizasyonu
gerceklestirilirken ergonomik 6l¢iitlerin ne derecede
dikkate alindigi ortaya konmustur. Bu amagla
asagidaki sorulara cevaplar aranmistir:

-Kiitiiphanede yer alan mekanlar yeterli mi?

-Yapi, mekansal, gorsel, isitsel, 1s1l konfor sartlarini
saglamakta midir?

- Kullanilan donati malzemeleri ergonomik acidan
uygun mudur?

Kitiiphane yapilarinin mekansal organizasyonunun
ergonomik tasarim prensiplerine uygunlugunu
analiz etmeyi amaclayan bu c¢alisma kapsaminda
Istanbul ili Besiktas ilgesinde yer alan Bahcesehir
Universitesi Barbaros Kiitiiphane binasinin mevcut
durumuna iliskin yerinde tespit, inceleme, gozlem,
anket ve gorisme c¢alismas1 yapilmis; mevcut
literatiir incelenmis ve elde edilen veriler ergonomi
kavrami {izerinden degerlendirilmistir. Calisma,
ergonomi bilimine ¢ok boyutlu yaklasimini alan
calismasiyla 6rneklemesi bakimindan énemlidir.

2. Kiitiiphane Yapilarinda Mekansal

Organizasyon ve Ergonomi

Insan yasaminda Kkesintisiz devam eden egitim
stirecine katki saglayan en o6nemli kurum
kiitliphanelerdir. Kiitiiphaneler, halk kiitiiphaneleri,
arastirma  kiitiiphaneleri {niversite ve okul
kiitliphaneleri gibi cesitlilik gosteren kurumlardir.
Bunlarin icinde, iiniversite kiitiiphaneleri egitime ve
arastirmaya destek veren en dnemli kurum olarak
karsimiza ¢ikmaktadir.

Kitiiphane yapilari, personelin rahatca hizmet
verecegi bir yere, kullanicilarin yararlanabilecekleri
okuma salonlarina, kiitliphanenin tlriine ve
amaglarina gore gerekli mekanlara sahip olmalidir
(Galvin,1963). Aym1 zamanda cevresel faktorler
yapilarin  tasariminda o6nemli unsurlardandir.
Fiziksel ¢evre tasarimimin insan Uzerindeki
psikolojik etkileri de dikkate alinarak yapilarin
mekansal organizasyonu  gergeklestirilmelidir.
Mekan, islevsel olmali, kullanicilarda ve icinde
calisanlarda ulasilabilirlik, erisim ve konfor
saglamaly, kullanim ergonomik olmaldir.

Kullanicinin mekansal konforunun saglanmasi i¢in
mekanlar, kullanicinin antropometrik
gereksinimleri, bir eylemi tek basina ya da toplu

olarak rahat¢a yapabilmesi icin gerekli olan
biiytkliiklerle, psikolojik biiytkliklerden
olusturulmalhdir (Onat, 1989). Bir mekanin
biiytkligd, kullanic1 profili, kullanicinin eylemleri,
kullanilan donatilar ve donatilar arasi gerekli gecis
mesafeleri diisiiniilerek belirlenmelidir. Bunlarin
gerceklestirilmesi ancak ergonomik verilerle
saglanabilmektedir. Bunun yani sira kiitiiphanelerde
donatilarin yerlestirilme secenekleri ve boyutsal
kriterlerin saptanmasi dogrudan antropometrik
veriler sayesinde belirlenebilmektedir. Giris ve
hizmet alanlari, bankolar, katalog alanlari, okuma
alanlari, dinlenme alanlari, mobilyalar, kitap raflari
ve boyutlarinin saptanmasi, agik ve kapali raf
sistemine gore gerekli diizenlemeler, aydinlatma, i¢
hava kosullan ve giriiltiiniin kontrol edilmesi,
ergonomik verilerin 1518inda  diizenlendiginde
kiitiphaneler  saghkli mekanlardan olusmus
olacaktir.

Kiitiiphaneye erisim ve i¢ mekan tasarimi bedensel
engellilerin  kullanimina uygun olmalidir. Bu
kullanicilar icin kiitiiphanede asansér bulunmals,
zemin ve mekanlar arasi gecis diizenlemeleri
yapilirken ergonomik olgiitler g6z Oniinde
bulundurularak mekansal organizasyon
gerceklestirilmelidir (Velleman, 1974).

Personelin, islerini yapabilmek icin en diisiik
seviyede fiziksel gii¢ harcayacaklar1 sartlara ve
yeterli genislikte mekanlara ihtiyaclar1 vardir
(Michaels, 1988). Kiitiiphanelerde ergonominin, ofis
sistemlerine uygunlugu, personelin performansinin
ve dolayisiyla verimliligin artirilmasi agisindan
o6nemlidir. Giinlimiiz teknolojileri kiitiiphanelerde
fiziksel is giiclinli azaltirken, zihinsel is giiciint
arttirmistir. Bunun sonucu olarak zihinsel yorgunluk
artmis ve goz rahatsizliklari, bel ve bas agrilar,
radyasyonla ilgili sorunlar, fiziksel ve ruhsal stres,
monotonluk, kisiler arasi iletisim bozuklugu gibi
sorunlar da beraberinde gelmistir (Bube, 1985).

Burada ergonomi biliminden faydalanmak, bu
sorunlari ortadan kaldirmak ya da en diisiik seviyeye
indirmek ve calisanlarin performansini arttirmak
acisindan  Onemlidir. Calisanlarin  kendilerini
evlerindeymis gibi konforlu rahat hissettirmek hem
personelim verimliligini arttiracak hem de artan
basar1  sayesinde kullanicilarin  kiitiiphaneye
gelmeleri saglanmis olacaktir.

Kitiiphanenin mekansal organizasyonunun saglikl
ve dogru olmasi belli asamalarin
gerceklestirilmesine baghdir. Bunlar;
antropometrik, fizyolojik, psikolojik, enformasyon, is
organizasyonu ve emniyet boyutlaridir.
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2.1. Antropometrik Boyut

Antropometri insan bedeni Olciilerinin
aragtirlmasidir  (Baytin, 1988). Insanin viicut
Olciileri degistirilemez oldugu icin antropometrik
Olciiler en c¢ok kullanilan ergonomik verilerdir.
Kitiiphanelerde mekansal konforun saglanmasi i¢in
kiitiphaneyi olusturan mekanlarin boyutlari,
kullanim sinirlari, mekandaki donatilarin boyutlar:
antropometrik veriler dogrultusunda
diizenlenmelidir.

Kullaniciy1  bilgilendirmek  kiitiphanenin ana
amacidir.  Dolayisiyla, kullanici  hizmetlerinin
verildigi mekanlar kiitiiphanede en ¢ok yer kaplayan
mekanlardir. Koleksiyonun bulundugu mekanlar
gecmiste ozellikle bilgi patlamasinin oldugu yillarda
¢ok daha hizli genislemekteydi (Schillaber, 1968).
Ancak gliniimiizde teknolojinin ilerlemesiyle
elektronik yayinlar artmis koleksiyona ayrilan
alanlar azalmistir. Bir kiitliphane binasi, sadece
koleksiyonu degil kullanici sayis1 da diisiiniilerek
planlanmali, mekansal gelisime imkan saglanmalidir
(Blasingame, 1969).

Danmisma bolimii genelde kart katalog, danisma
masasi/bankosu, personel i¢in oturma, dolasim
alanlar;, danmisma koleksiyonu i¢in alanlar ve
danisma ofisinde bulunan mobilyalardan olusur. Bu
boliim, kullanicilara katalog kullanmay1 6gretmekte
ve katalogu kullanmada yardimci olmaktadir (Pierce,
1980). Danisma boélimii, kiitiphane girisinde
kullanicilarin  kolayca ulasabilecekleri, etrafinda
genis bir dolasim alani bulunan bir yerde olmal ve
girisi kontrol edebilmelidir.

Odiing verme, kiitiiphanenin en  6nemli
hizmetlerindendir. Odiing verme bankosunun
boyutlari, kiitiphanenin biiyiikligiine ve ddiing
verilen materyallerin miktarina ve is yogunluguna
gore belirlenmelidir. Kullanicilara hizmet veren
banko disinda bir ¢alisma ofisi de bulunmalidir. Bu
boliim girise yakin olmali ve Oniinde genis bir
dolasim alani bulunmalidir (Hazirlar, 2004).

Oturma alanlarinda yapilan iki tiir diizenleme vardir.
Bunlarin ilki, masa ve sandalyelerin mekanin
ortasinda, raflarin ise duvara dayali oldugu
diizenleme; ikincisi ise, raflarin ortada, masa ve
sandalyelerin ise  duvar tarafinda oldugu
diizenlemedir (Thompson, 1989). ikinci diizenleme,
mekana giren 1518in yansimasinin daha fazla
olmasindan dolay1 daha kullanisli bulunmaktadir.
Ulasim yolu genisliginin 1,20 m. den biiytk,
okuyucular ile raflar arasindaki i¢ mesafenin en fazla
1,30-1,40 m. olmas1 gereklidir (IFLA, 2015).

-Kitapliklar (Raflar)

Kitiiphanelerde ahsap ve metal olmak iizere iki cesit
raf kullanilmaktadir. Raf derinliginin genelde 20, 25
ve 30 cm, tek tarafli raflarin derinliginin yaklasik 22,
27 ve 32 cm, ¢ift tarafli raflarin derinliginin ise 43, 53
ve 63 cm olmas! gereklidir. Raflarin yuksekligi ise ti¢
sekilde olabilmektedir. Buna gore 1+6 Kkath raf,
yaklasik 2 m; 1+4 kath raflar 1,5 m; 1+3 kath raf
yaklasik 1 m olmalidir (Pierce, 1980). Ayrica raflarin
en alt katlarinin yerden ytiksekliginin 30-40 cm
olmas1  gerekmektedir = (Thompson, 1989).
Kitiiphanedeki raflar dtzenlenirken tekerlekli
sandalyedeki engelliler diisiiniilerek yiiksekligi 1,5
metreyi gecmeyen ve duvara sabit olan kitapliklar
tercih edilmelidir (Velleman, 1974). Ayrica, raflar
arasinda, tekerlekli sandalyeye uygun mesafede
gecisler bulundurulmalidir. Kiitiiphane raflarinda en
alt kisimlarin  taranmasi kullanici  agisindan
ergonomik degildir. Bu bdliimlerin, insanin
antropometrik olciilerine ve hareket mesafelerine
uygun tasarlanmasi gereklidir.
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Sekil 1. Farkhh Antropometrik Olgciilerdeki
Kiitiiphane Kullaniclan icin Raflar (Kiigiikcan,
2007)

-Masa ve Sandalyeler

Ergonomistler tarafindan, g¢alisma masalarinin
yikseklikleri icin cesitli dlciiler belirlenmistir. Bu
Olciilerin icinde en uygun olant 690 mm’ lik
yuksekliktir. Yeterli biiytklige sahip
kiitiphanelerde tek kisilik kullanici masalari
onerilmekte ve bu masalarin diger masalarla ya da
kitapliklarla  arsindaki mesafe  kullanicilarin
mekansal konforu agisindan minumum 600x900 mm
olarak belirlenmistir.  Cift kisillk masalarin
konulmas1 zorunlu oldugunda, masalarin ortasina
bir levha konularak kullanicilarin birbirlerini
gormeleri engellenmis olacaktir. Ayni1 zamanda bu
levha ayiraglarina konulan 151k sayesinde lokal
aydinlatma da saglanmis olacaktir (Thompson,
1989).

Danisma ve 6diing verme masast ya da bankosu
kiitiphanenin biiyiikliigiine ve kullanici
yogunluguna gore bir ya da birden ¢ok personelin
kullanacag ofis seklinde olmalidir. Masanin koltuk
ylksekligi yaklasik 70 ¢cm, masanin ytiksekligi ise 1
m olmahdir (Pierce, 1980). Bir ¢alisma masasinin
genisligi 1,5 m, derinligi 750 cm, bilgisayar icin
kullanilacak olan masalarin yiiksekligi 650-675 mm
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olmalidir. Ayrica bedensel engelli kullanicilar igin
kiitiphanede 6zel tasarlanmis masalar yer almalidir.
Bu masalarin altinda basamak bulundurulmasina
dikkat edilmelidir (Velleman, 1974).

Sandalyelerin ytiksekligi 430 mm ile 460 mm olmasi
gereklidir. Bu, insan ergonomisine uygun standart
boyutlardir (Thompson, 1989). Calisma
alanlarindaki sandalyeler, dénerli ve kumasla kaph
olmalidir. Sandalyelerin kolgakli olmasi tercih
edilmelidir (Pierce ,1980).

2.2. Fizyolojik Boyut

Fizyolojik acidan mekan, ¢alisma yonteminin ve
calisma mekaninin fiziksel kosullarinin insanin
biyolojisine uygun konfor kosullarinda
diizenlenmesidir. Bunlar gorsel, isitsel ve 1sil
konfordur.

-Gorsel Konfor

Kitiiphane yapilarinda gecirilen zaman dikkate
alindiginda kullanicilarin verimliliginin iyi gérme
kosullarina bagli oldugu anlasilir. Bu da gorsel
konforun saglanmasi, aydinlatmanin gerekli nicelik
ve nitelige uygun tasarlanmasiyla gerceklesir. Her
alanda oldugu gibi kiitiphane mekanlarinda da
dogal ve yapay olmak tizere iki c¢esit aydinlatma
vardir. Dogal aydinlatma genellikle duvarlardaki
pencereler ya da ¢at1 pencereleriyle yapilmaktadir.
Dogal aydinlatmay1 etkileyen degiskenler, aydinlik
diizeyi (Illuminance), ginisigl. Carpam (Daylight
factor), 1s1klilik (Luminance) dagilimlari,
kamasmanin Oonlenmesi, golgeleme, 15181n
yonlendirilmesi ve 15181n rengidir (Erlalelitepe, Aral
ve Kazanasmaz, 2011). Kiitiiphane mekaninda
c¢ogunlukla dogal aydinlik ortami saglanmaldir.
Ancak, dogal aydinlatmanin yetersiz ya da hic
olmadig1 durumlarda mekanda yapay aydinlatma
yapilmalidir. En ¢ok aydinlik olmasi gerekli yerler
okuma salonlaridir. Bu béliimlerde gozii yormayan
151k kullanilmali hem genel hem de lokal aydinlatma
yapilmalidir. Aydinlatmaya dogrudan etki eden
diger bir unsur da mekanda kullanilan renklerdir.
Aydinlatmanin  verimli olmasi i¢cin tavanin,
duvarlarin ve zeminin ag¢ik renklerden tasarlanmasi
gereklidir (Zahoar, 1960). Kitiiphane
kullanicilarinin  bulundugu alanlarda aydinlatma
Olclisit minumum 400 liks olmalidir (Faulkner-
Brown, 1999).

- Isitsel Konfor

Kitiiphanelerdeki giriiltii ses emici malzeme ve
mobilyalar ile kontrol edilebilir. A¢ik okuma
alanlarindaki ses diizeyinin 40-45 desibel olmasi
gereklidir (Onat, 1989).

-Is1l Konfor

Kiitiiphane yapilarinda kitaplarin depolanmasinda
ideal hava sicakligi 15,5 °C'dir. Ancak okuma
salonlarinin  bulundugu bélimlerde kullanici
acisindan bu derece yetersiz kaldigindan ortalama
hava sicakliginin 18-20 °C olmasi dnerilmektedir.
Kitiiphanenin i¢ hava sicakligindaki her 5 °C’ lik
artisin kitaplardaki bozulmay1 iki katina ¢ikarttigi
belirlenmistir. Bu nedenle giinlik sicaklik
degisimleri 1 °C'yi gecmemelidir (Onat, 1989).

2.3. Psikolojik Boyut

Psikolojik  boyutuyla mekan, personel ve
kullanicilarin rahat hissedecekleri hos bir ortam
olarak tasarlanmalidir. Kiitiphane mekaninin rahat,
ferah ve estetik goériinmesi gereklidir.

2.4. Enformasyon Boyutu

Calisan kisinin bir karar vermeden ve bir davranista
bulunmadan 6nce bilgi almas1 gerekir. Bilgi alma
gorerek, dokunarak, veya hissederek gerceklesir.
Bilginin rahatlikla elde edilip anlasilmasi igin
aydinlatmanin, gerekli tabelalarin, harflerin ve bilgi
verici tim elemanlarin iyi sekillendirilmesi
gerekmektedir. Kiitiiphanelerde danisma girise
yakin ve farkedilir bir yere konumlandirilmaldir.
Giristeki levhalar kullanicilara yol gosterici
olmalidir. Giriste, yeni gelen kitaplarin sergilendigi
vitrinler, reklam panolari, kiitiiphaneyi tanitici
afisler, kiitiphanenin planini gdésteren bir pano vs.
bulunabilir (Michaels, 1988).

2.5. Is Organizasyonu Boyutu

Kiitiiphanede calisma zaman ve siirelerinin insanin
glnliik biyolojik ritmine uyumunu saglamak, fazla
mesaide isi kolaylastiric1 tedbirler almak gereklidir.
Bu agidan, personelin, islerini yapabilmesi i¢in en
dustik seviyede fiziksel gii¢ harcayacaklar: sartlara
ve yeterli genislikte mekanlara ihtiyact vardir
(Michaels, 1988). Ayni zamanda kiitiiphane ¢alisma
alaninin  biyikligi personel sayisina uygun
olmalidur.

2.6. Emniyet Boyutu

Mekanin emniyetli olmasi, ¢alisan kisilerin sagligini
ve hayatini tehlikeye atmamak icin tedbir almay1
gerektirir. Bunun icinde kiitiiphanede kullanilan
mobilyalar ile birlikte kaza, yangin, vb. unsurlar
acisindan emniyeti esas alan ilkelere uygun
kosullarin saglanmas1 gereklidir (IFLA, 2015).
Mobilyalarin ahsap agirlikli olmasi yangin riskini
arttirmaktadir.  Ancak, insanlarin  psikolojisi
tuzerinde ahgabin yapmig oldugu olumlu etkiler goz
ardi  edilmemelidir.  Kiitiiphane = mekaninda
olusabilecek kazalardaki yaralanmalari 6nlemek ve
kullanicilarin giysilerinde olusabilecek bozulmalar:

157



Ergonomi 2(3), 153-166, 2019

onlemek icin ahsap masalarin yiizeylerinin,
kenarlarinin ve koselerinin seffaf koruyucularla
kapli olmasi gereklidir (Pierce, 1980).

3. Alan Calismasi

Bu arastirmada, Istanbul ilinde Besiktas ilcesinde yer
alan Bahcesehir Universitesi Barbaros Kiitiiphane
yapisinin mekansal organizasyonunun ergonomik
acidan mevcut durumu ortaya konmaya ¢alisilmistir.
Mevcut durumun ergonomik tasarim prensiplerine
uygunlugu; kiitliphane yapisindaki birimlerin
(okuma alanlari, koleksiyonun bulundugu alanlar,
dinlenme alani, danisma ve 6diing verme alani,
personel ¢alisma alani, dolagim alanlari, merdiven ve
donati elemanlar1), antropometrik (mekansal
konfor), fizyolojik (gorsel, isitsel ve 1sil konfor),
psikolojik (rahathk, ferahlik), enformasyon, is
organizasyonu ve emniyet acisindan ayri ayri
degerlendirilerek belirlenmistir.

Antropometrik acidan mekansal konfor
incelenirken, mekanlarin kullanici yogunluguna gore
biiytklikleri, donatilar aras1 mesafelerin ve donati
elemanlarinin  boyutlarinin  kullanicilara  gore
uygunlugu dikkate alinmistir. Fizyolojik agidan
yapidaki  birimlerde goérsel konfor varligy
mekanlardaki giines kontroliiniin yapilmasina,
aydinlatma bicimine, aydinlatmanin yeterli olup
olmadigina, aydinlatma elemanlarinin konumlarina,
mekanlarda renk ve doku kullanimina gore
belirlenmistir. Isitsel konfor, kitiiphane
birimlerinde yapilan akustik o6l¢iimlerle tespit
edilmistir. Isil konfor olgiitlerine gore yap1
degerlendirilirken  1sitma ve  havalandirma
sistemlerine bakilmistir. Psikolojik a¢idan mekan
degerlendirilirken kullanici ve personel goriisleri
alinmistir. Enformasyon acgisindan mekandaki bilgi
verici tim elemanlar, is organizasyonu acisindan
personelin ¢alisma ofisi incelenmistir. Emniyet
acisindan mekandaki donatilarin dayaniklilig: kaza,
yangin vb. tespit edilmeye ¢alisilmistur.

Toplam 40 kiitiiphane kullanicisinin anket sonuglari
ve personelin gorisleri incelenmis ardindan konuyla
ilgili gozlemlere ve Olgiimlere dayal
degerlendirmeler  sunulmustur. Bu  sayede
ergonomik olciitler 15181nda, kullanic1 ve personel
gorisleri sonucu elde edilen veriler ile gozleme
dayali elde edilen veriler arasinda karsilastirmali
degerlendirme de yapilabilmistir.

3.1. Bahcesehir Universitesi Barbaros
Kiitiiphanesi’nin Konumu ve Ozellikleri

Incelenen kiitiiphane yapisi Istanbul ili Besiktas
ilcesi Ciragan Caddesi lizerinde konumlanmaktadir
(Sekil 2). Bahgesehir Universitesinin bir birimi olan

Barbaros Kiitiiphanesi 1999 yilinda, Universite’nin
egitime acilmas1 ile  hizmete  baslamistir.
Kitiphanede 1 daire baskani, 1 daire baskan
yardimcisy, 2 kataloglama, 1 siireli yayinlar, 1
elektronik kaynaklar, 1 yayin saglama, 1 referans, 4
6ding verme sorumlusu olmak tizere toplam 12
personel calismaktadir.

Mevcuttaki kiitliphane 1 bodrum kat, zemin kat,
asma kat ve 1 normal kattan olusmaktadir. Ancak
kiitiphanenin bulundugu bina toplam 4 normal
kattan olusmakta olup 2., 3. ve 4. normal katlarda
iniversitenin hukuk fakiiltesi derslikleri ve
miitevelli heyeti bulunmaktadir. Bina, {niversite
tarafindan satin alindiktan sonra 1. bodrum Kkat,
zemin kat, asma kat ve 1. normal kat kiitiiphane
mekani i¢in yeniden islevlendirilmistir. Kiitliphane
icin yeni bir bina tasarlanmamistir. Yapiya giris
Ciragan caddesinden saglanmaktadir (Sekil 3). 1.
Bodrum kat yapiya daha sonraki yillarda dahil
edilmis olup tniversitenin icinden kiitiiphaneye ayr1
bir gecis saglanmaktadir.
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Sekil 2. Bahgesehir Universitesi Barbaros
Kiitiiphanesi'nin Konumu (Kuru, 2018)

Sekil 3. Bahgesehir Universitesi Barbaros
Kiitiiphanesi (Kuru, 2018)
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3.2. Bulgularin Degerlendirilmesi

Calismada, rastgele 6rneklem yontemiyle secilen 40
farkl kiitiiphane kullanicisina, 2018 yilinin mayis
ayinda sabah, 6glen ve 6gleden sonra olmak iizere
glinilin ii¢ farkli saatinde, kiitiiphanenin mekanlarina
ve barindirdigt  donatilara ait 16 farkh
degerlendirme sorusu yoneltilmis; kullanicilardan
sorulan anket sorularmi “¢ok koti”, “koti”, “orta”,
“iyi”, ¢ok iyi” olarak, begli likert skalasi degeri
seklinde degerlendirmeleri istenmis ve elde edilen
bulgular tablolanmistir (Tablo 1). Degerlendirme
sorular1  Ankette kullanicilara ait cinsiyet, yas,
egitim diizeyi sorulmus ve degerlendirme
boéliimiinde sonuclar kullanilmistir.

Anket, 15 erkek 25 kadin tuzerinden
gerceklestirilmistir. Ankete katilanlardan 30 kisi 18-
25 yas araliginda, 10 kisi 26-41 yas araligindadir.
Ankete katilanlarin egitim diizeyi 4 kisi lise 6grencisi,
22 Kkisi {niversite o6grencisi, 14 kisi lisans ve
lisanstistii seklindedir.

Tablo 1. Kullanici Memnuniyeti Anket Sonuglari
(Kuru, 2018)

MEMNUNIYET DERECESI (LIKERT SKALASI)

NO SORULAR

COK KOTU | KOTO | ORTA | ivi | cokivi
-2 -1 0 1 2

1 Calisma masasi dlgulerini | kisi - 2 12 8 18
degerlendirir misiniz? % 0 5 30 20 45

2 Calisma sandalyelerinin kisi - - 16 16 8
o6lgtlerini degerlendirir misiniz? % 0 0 40 40 20

3 Kitaplara erigimin uygunlugunu | kisi - 4 6 22 8
degerlendirir misiniz? % 0 10 15 55 20

a Kitapliklar arasi mesafenin | kisi - 4 12 18
uygunlugunu degerlendirir % 0 10 30 45 15
misiniz?

5 Genel sirkiilasyonu | kisi 2 2 30
degerlendirir misiniz? % 0 5 5 75 15

6 Ktd deki yd irmeleri | kisi - 2 6 24 8
ve bilgilendirmeleri 0 5 15 60 20

St %
degerlendirir misiniz?

7 Kitiphanenin aydinlatmasini kisi - - 16 16 8
degerlendirir misiniz? % 0 0 40 40 20

8 Katiphanenin dogal | kisi - 6 12 14 8
aydinlatmasini degerlendirir % 0 15 30 35 20
misiniz?

9 Kitiphanenin yapay kisi - - 16 18
aydinlatmasini degerlendirir 0 0 40 45 15
misiniz? .

Katiiphanenin isitmasini kisi 2 2 10 20 6

10 & .
degerlendirir misiniz? % 5 5 25 50 15

1 Katiiphanenin havalandirmasini | kisi 2 4 10 12 12
degerlendirir misiniz? % 5 10 7k 30 30

12 Katiphanenin gardltd dizeyini | kisi 2 2 22 8 6
degerlendirir misiniz? % 5 5 55 20 15

13 Katuphanenin gcalisma igin | kisi - - 6 20 14
rahatlik diizeyini degerlendirir % 0 0 15 50 35
misin?

14 | KUt nin dinl | kisi 2 2 10 8 18
bélimiini degerlendirir % 5 5 25 20 45
misiniz?

15 Katiphanenin grup ¢alisma igin | kisi 6 16 4 8
uygunlugunu degerlendirir 15 40 10 20 15
misiniz? W

16 Kutiphanede kafe, tuvalet, | kisi 2 4 20 6 8
vb....ihtiyaglarinizi ne|derecede 5 10 50 15 20

A %
karsiliyor, degerlendirir misiniz?

Calismada, kiitiiphane yapisindaki birimler (okuma
alanlari, koleksiyonun bulundugu alanlar, dinlenme
alani, danmisma ve 6diing verme alani, personel

calisma alani, dolasim alanlari, merdiven ve donati
elemanlar1), antropemetrik (mekansal konfor),
fizyolojik (gorsel, isitsel ve 1s1l konfor), psikolojik
(rahatlik, ferahlik), enformasyon, is organizasyonu
ve emniyet acisindan ayr1 ayr1 degerlendirilmistir.

3.2.1. Antropometrik Acidan

Kitiiphanelerde mekansal konforun saglanmasi i¢in
kiitiphaneyi olusturan mekanlarin boyutlari,
kullanim sinirlari, mekandaki donatilarin boyutlar:
antropometrik veriler dogrultusunda
tasarlanmalidir.

Kitiiphanenin planlamasi incelendiginde, danisma
ve ddiin¢ verme alaninin girise yakin bir konumda ve
yeterli 6l¢tilerde oldugu saptanmistir (Sekil 4).

Sekil 4. Damisma ve Odiing Verme Bankosu
(Kuru, 2018)

Okuma alanlar1 ve koleksiyonun bulundugu alanlar
iki farkl diizende yerlestirilmistir. Kiitiiphanenin bir
boéliimiinde masa ve sandalyeler mekanin ortasinda,
raflar ise duvara dayalidir. Bazi bdliimlerinde ise
raflar ortada, masa ve sandalyeler duvar
tarafindadir. ikinci diizenlemede mekana giren 151k
daha fazla oldugundan daha ergonomiktir (Sekil 5).

Asma katta kitapliklar aras1 mesafelerde, kitaplarla
calisma masalar1 aras1 mesafelerde ve bazi dolasim
alanlarinda gecis problemlerinin oldugu
saptanmistir (Sekil 5 - 6). Tasarimda insanin viicut
Olciileri ihmal edildigi icin kullanicilar raflardan
rahatca kitaplar1 alamamaktadir (Sekil 7).
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Sekil 6. Asma Kat Okuma ve Kitaplik Boliimleri
(Kuru, 2018)
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Sekil 7. Kiitiiphane Asma Kat Plani (Kuru, 2018)

Normal katin mekansal organizasyonu
incelendiginde, asma katta oldugu gibi dolasim

alanlarinda gecis sorunlarinin oldugu goériilmektedir.
Mekanin ortasinda bulunan kolon ile kitaplik arasi
mesafe 50 cm olarak saptanmistir (Sekil8). Ancak bir
insanin gecisi i¢cin olmasi gereken mesafe en az 60
cm, iki kisinin ge¢mesi icin en az 120 cm ’dir
(Neufert, 2008).
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Sekil 8. Kiitiiphane Normal Kat Plan1 (Kuru,
2018)

Kitiphanenin bodrum kati sonraki yillarda
kiitliphaneye dahil edilmistir. Bu kattan tiniversiteye
gecis saglanmakta olup giriste ayri1 bir danisma
boliimi yer almaktadir. Diger katlarda oldugu gibi
burada da bazi boélimlerde gecis problemleri
mevcuttur (Sekil 9). Kiitiiphane mekaninin orta
hacminin yiiksekligi 4.60 metredir. Kiitiiphaneye
dogal aydinlatma saglanamadigl icin yikseklik
mekana ferahlik katmistir.

Kullanicilarla yapilan anket sonuglarina gore,
kullanicilarin %75’ i genel dolasim iyi, %15’ ¢ok iyi
olarak degerlendirirken kitaplara erisimi %55’ i iyi
olarak, %20’ si ¢ok iyi olarak degerlendirmistir.
Genel sirkiillasyonda mekansal olgliler uygun
standartlarda olmasina ragmen kitaplara erisimde
problemler oldugu saptanmistir.
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Sekil 9. Kiitiiphane Bodrum Kat Plami (Kuru,
2018)

-Kitapliklar (Raflar)

Kitiiphanede yapilan  oOlglimler  sonucunda,
kitapliklarin boyutlarinin ergonomik &lciitlere
uygun oldugu gorilmistiir. Kitapliklar
incelendiginde tek tarafh raflarin derinliginin 27 ve
30 cm olduguy, ¢ift tarafli raflarin derinliklerinin 60
ile 62 arasinda degistigi tespit edilmistir. Kitapliklar
arast mesafelerin (x) 85 ile 110 cm arasinda
degisiklik gosterdigi saptanmistir (Sekil10, 11).
Kitapliklar aras1 mesafelerde 110 cm’nin altindaki
Olciilerin  antropemetrik verilere uymadigl ve
yetersiz oldugu tespit edilmistir.

Plan Kesat

Plan

Sekil 10. Mevcut Durumdaki Farklhh Kitaphk
Olciileri ve Kitaplhklar Aras1 Mesafeler (Kuru,

Sekil 11. Kitaphiklar Arasi1 Mesafeler (Kuru,
2018)

-Masa ve Sandalyeler

Masa ve sandalyeler insan ergonomisine uygun
sekilde tasarlanmistir (Sekil 12). Masalarla
kitapliklar aras1 ve masalarla masalar arasi mesafe
en az 600x900 mm olmalidir. Kiitiiphanede yapilan
Olciimlerde bu mesafelerde sorunlar oldugu
saptanmis; bu odl¢iilerin 400 mm ye kadar distigi
tespit edilmistir (Sekil 13).

Plan Kesit
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) |
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Sekil 12. Mevcut Durumdaki Calisma Masasi ve
Sandalye Olciileri (Kuru, 2018)

Sekil 13. Calisma Masas1 ve Kitaphklar Arasi
Mesafeler (Kuru, 2018)

Personel calisma ofis mekanlarinin boyutlar1 ve
kullanim smirlar1 olmasi gereken standartlara
uymamaktadir. 1. Normal katta yer alan ofiste 5 kisi,
1. bodrum katta yer alan ofiste 2 kisi ¢calismaktadir
(Sekil 14). Ozellikle bodrum kat ofisi 2 Kkisi i¢in
yetersiz O0lciilerdedir. Kiitiiphaneci basina diisen
calisma alam 10 ile 20 m? arasinda olmaldir
(Neufert,2008). Ancak bodrum katta bulunan 2
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kisilik calisma ofisi 12 m? dir. Gézlemler sirasinda
personelin bir goriisme yapmasi durumunda
misafirlerinin oturma alaninin disar1 tastifi
saptanmistir (Sekil 15). Danisma ve 6diing verme
bankosunun yiiksekligi 1 metre olmasi gerekirken
1,10 metredir. Masanin ytiksekligi 74 cm, genisligi
600 mm’dir. Ergonomik olciitlere gore yiiksekligi 75
cm, genisligi 650 ya da 675 mm olmalidir. Banko
Olciileri  ergonomik Olciitlere  uygun olarak
tasarlanmistir (Sekil 16).

N

[] ‘

Sekil 15. Personel Calisma Ofisi Olgiileri (Kuru,
2018)

0

w

Kesit
Plan

Sekil 16. Damisma ve Odiing Verme Bankosu
Olciileri (Kuru, 2018)

3.2.2. Fizyolojik A¢idan

Kiitiiphane yapilarinda ergonominin saglanmasi i¢in
gorsel, isitsel ve 1sil konfor saglayici fizyolojik
unsurlar irdelenmelidir. Bunlar; aydinlatma,
havalandirma, 1sitma ve giiriiltidiir.

-Gorsel Konfor

Kitiphane yapilarinda gorsel performansin
arttirllmas1 icin alinmasi gereken belli bash
onlemler; dogal ve yapay aydinlatma ¢6ziimlerinin
gorsel konfor sartlarini  saglayacak sekilde
diizenlenmesidir.

Yapida, zemin kat ve asma katta dogal aydinlatma
yerden tavana kadar olan genis pencereler sayesinde
saglanmaktadir (Sekil 17). Bu mekanlarda dogal
aydinlatma pencerelere yakin yerlerde yeterli
gelirken mekanin i¢ kisimlarina dogru azalmakta ve
yapay aydinlatma elemanlar1 ile aydinlatma
saglanmaktadir. 1. Bodrum katta hicbir sekilde dogal
aydinlatma bulunmamaktadir. 1. Normal katta belli
bir boéliimde bant seklinde pencerelerle okuma
salonu aydinlatilmaktadir. Bu katta yeterli dogal
aydinlatma  bulunmamaktadir. Diger  bant
pencerelerin bulundugu béliimde personel ofisleri
yer almaktadir. Personel ofislerinin dogal
aydinlatmas1  ofisin  biyikligi icin yeterli
diizeydedir. Ancak 1. Bodrum katta ¢alisan personel
odas1 dogal 1s1tk alamamakta mekan yapay
aydinlatilmaktadir. Yapida giines kontrolini
saglayacak giines kirict gibi yapir elemanlan
kullanilmamistir (Sekil 18). Yapinin i¢ duvarlari
beyaz renkte boyanmis ve mobilyalar acik renk
tercih edilmistir. Bu sayede mekanin daha aydinlik
ve ferah olmasi saglanmistir.

Sekil 17. Asma Kattan Galeriye Bakis (Kuru,
2018)
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Sekil 18. Kiitiiphane Dogal Aydinlatmasi (Kuru,
2018)

Yapida, yapay aydinlatma okuma salonlarinda,
kitapliklarin bulundugu béliimlerde ve ofislerde
floresan lambalarla saglanmaktadir. Floresan lamba
kiitiphane aydinlatmasi icin dogru bir aydinlatma
bicimidir. Ancak c¢alisma masalar1 aydinlatma
elemanlarina uygun diizenlenmemistir. Kiitiiphane
yapilarinda hem genel hem de lokal aydinlatma
okuyucularin daha rahat bir sekilde calisabilmelerini
saglamaktadir. Kiitiiphanede ¢alisma masalarinda
lokal aydinlatma elemanlar1 bulunmamaktadir (Sekil

Sekil 19. Calisma Masalar1 Aydinlatmasi (Kuru,
2018)

Kullanicilarin %40’ 1 kiitliphanenin aydinlatmasini
orta, %40’ 1iyi olarak degerlendirirken %20’si cok iyi
olarak degerlendirmistir. Ankete katilanlarin %15’ i
dogal aydinlatmayr kotii bulmustur. Yapilan
gozlemlerde mekana giren glinisiginin giindiiz
saatlerinde de yetersiz geldigi ve yapay aydinlatma
elemanlari ile genel aydinlik 6l¢iisiiniin standartlara
uygun hale getirildigi saptanmistir.

-Igitsel Konfor

Kitiiphane yapisinda giiriilti diizeyi telefon ile
Decibel uygulamasi kullanilarak ses diizeyi 6l¢imi
ile yapilmistir. Her katta ayr1 ayr1 ses diizeyi
Ol¢iilmiistiir. Okuma salonlarinda yapilan ses diizeyi
Ol¢limlerinde kiitiiphanenin zemin ve asma katinda
glriiltd diizeyi 62 db., 1. Normal katta 59 db., ve 1.
Bodrum katta 60 db. Olarak él¢iilmiistiir. ic mekan
glriltd diizeyi sinir1 40-45 db’dir (Onat, 1989).
Okuma salonlarinda giirilti  diizeyi olmasi
gerekenden  fazladir.  Kiitiiphanenin  sehrin
merkezinde ve giirtltiili bir caddede konumlanmasi
glriilti diizeyini olumsuz etkilemektedir. Ayni
zamanda kiitiiphanede bulunan klima tniteleri de
okuma salonlarindaki giriiltiiyli arttirmaktadir.
Yapilan gézlemlerde kiitiiphanede akustik kontrol ve
gliriiltld dnleyici dnlemlerin alinmadig1 gorilmistiir.
Yerlerde ses emici malzeme olarak hali kullanilmasi
gerekirken bazi bodlimlerde laminant parke
kullanilarak ses kontroli saglanamamistir. 1.
Bodrum kat zemininde epoksi ve hali kaplama
yapilmis ve bu sayede giiriiltii diizeyi kontrol altina
alinmistir (Sekil 20).

Kullanici memnuniyeti anket sonuglarina

baktigimizda, kullanicilarin %55’ i kiitiiphanenin
giiraltii dizeyini orta, %20’si iyi degerlendirirken
%151 ¢ok iyi degerlendirmistir. Kullanicilarin
degerlendirmeleri ile dl¢limler sonucu elde edilen
verilerin benzerlik gosterdigi goriilmektedir.

Sekil 20. Zemin Kaplamalari (Kuru, 2018)
-Is1l Konfor

Okuma salonlarinda yapilan 6l¢timlerde kiitiiphane
1s1sinin 22- 24 derece arasinda oldugu saptanmistir.
Kitiiphane i¢ 1s1sinin 18-20 derece oldugu durumlar
ideal ortam olarak nitelendirilir (Onat, 1989).
Kitiiphanenin olmasi gerekenden fazla sicak olmasi
personelin ve kullanicilarin dikkatinin dagilmasina
sebep olabilir. Ayn1 zamanda kaynaklarin korunmasi
acisindan da olumsuz bir 1s1  degeridir.
Kitiphanedeki dogal havalandirma  yeterli
olmamakla birlikte yapay havalandirma yapilmistir.

3.2.3. Psikolojik A¢idan

Yapilan anket arastirmasinda kullanicilardan
kiitiphane mekaninin c¢alismak icin rahathik
diizeyini belirlemeleri istendiginde %50’si iyi %35’ i
cokiyi olarak degerlendirmistir. Zemin ve asma katin
bulundugu boélim, 5.00m yikseklikle olusturulan
galeri boslugu ve yiiksek pencereleri sayesinde
insanda oldukca ferah bir his uyandirmaktadir.
Ozellikle galeride bulunan dinlenme béliimii rahat ve
keyifli bir mekandir (Sekil 21).

Sekil 21. Dinlenme Béliimii (Kuru, 2018)

Ancak bodrum kat 4.60 m. yiiksekligine ragmen
dogal 151k ve dogal havalandirmanin olmayisindan
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dolay1 insanin c¢alismasi i¢in sagliksizdir (Sekil 22).
Mekandaki ergonomik olciitlerde  eksiklikler
olmasina ragmen kullanicilarin kiitiiphaneyi rahat ve
ferah buluyor olmasi psikolojik ac¢idan kullaniciy1
tatmin ettigini gostermektedir. Ancak personelle
yapilan goriismelerde o6zellikle 1. Bodrum katta
calisanlarin, ¢alistiklar1 ortami basik, havasiz ve
kii¢lik olarak degerlendirmelerinden dolay1 mekanin
rahathk diizeyi, onlarin psikolojisi ag¢isindan
olumsuz bulunmustur.

Sekil 22. Bodrum Kat Okuma Salonu (Kuru,
2018)

3.2.4. Enformasyon Acisindan

Kitiphanedeki  bilgi  verici  tabelalar ve
aydinlatmalar genel olarak yeterli bulunmustur.
Ancak, kiitiphanenin 1. Bodrum katindaki Mithat
Esmer Salonuna gidis ¢ok farkedilir bir konumda
degildir. Kullanicilarin farkedebilmesi icin girise
tabela konulmus, girisin duvar1 yesil renkte
boyanmis ve aydinlatmasi diger mekanlara gore
fazla yapilmistir. Kiitliphanede danisma girise yakin
ve farkedilir bir yere konumlandirilmistir.
Kitiiphane i¢i gerekli bilgilendirme danisma
sayesinde saglanmaktadir.

3.2.5. is Organizasyonu Ac¢isindan

Kitiiphanede calisma zaman ve siirelerinin insanin
glinliik biyolojik ritmine uyumunun saglanmasi i¢in
mekanin ergonomi Olgiitlerine uygun olmasi
gereklidir. incelenen kiitiiphane binasinda personel
icin  ayrilan c¢alisma  ofislerinin  mekansal
organizasyonunun yetersiz oldugu tespit edilmistir.
Bu acidan personelin verimliligini arttirici tedbirler
alinmahdir. Ozellikle bodrum katta bulunan personel
ofisinin boyutlari, aydinlatmas1 ve havalandirmasi
ergonomik Olgiitler dikkate alinarak
iyilestirilmelidir.

3.2.6. Emniyet Acisindan

Kitiiphanede kullanilan mobilyalar yangin ve
kazalara uygun normlarda tasarlamistir. Masalar ve

kitapliklar laminant kaplamadir. insan psikolojisi
acisindan ahsap olumlu olmasina ragmen yangin
acisindan  ahsap  tehlikeli bir malzemedir.
Mobilyalarda kullanilan laminant kaplama sayesinde
hem insanlarin psikolojisinde ahsap hissi yaratilmis
hem de yangin aninda olusabilecek Kkazalar
azaltilmistir. Masalarin  yilizeyinde, kazalarda
olusabilecek yaralanmalar1 6nleyebilecek seffaf
koruyucular konulmamaistir.

4. Sonug ve Oneriler

Konuyla ilgili yapilan literatiir arastirmalarinda
kiitiphane yapilarinin  tasariminda ergonomi
biliminin yeri ve Onemini vurgulayan Tirkge
kaynaklarin ¢ok fazla olmadigi gorilmistiir.
Kitiiphane yapilarinin mekansal organizasyonunun
ergonomik tasarim prensiplerine uygunlugunu
Bahcesehir Universitesi Barbaros Kiitiiphane binasi
iizerinden analiz etmeyi amag¢layan bu ¢alisma, ¢cok
boyutlu ergonomi yaklasimi sayesinde kiitiiphane
yapisindaki  yetersizlikleri ~ ortaya  koymasi
bakimindan o6nemlidir. Calismada, kiitiiphane
yapilarinda yeniden kullanim sonrasi olusabilecek
sorunlar tespit edilmis ve tasarimda ergonomik
verilerin onemi vurgulanmistir. Onceden
olusabilecek mekansal problemlerin bilinmesi
gelecek  kiitliphane  tasarimlarinda, tasarimi
belirleyici sinirlarin ¢izilmesini de kolaylastiracaktir.

Calismanin sonucunda; kiitiiphanenin mekansal
organizasyonu sirasinda ergonomik olciitlerin belli
Olciide g6z ardi edildigi tespit edilmistir. Yapinin bir
kiitiphane binas1 olarak tasarlanmamis olmasi,
antropemetrik (mekansal konfor), fizyolojik (gorsel,
isitsel ve 1s1l konfor), psikolojik (rahatlik, ferahlik),
enformasyon, is organizasyonu ve emniyet acisindan
cagdas kiitiiphane ihtiya¢larim1 yeterli o6lciide
karsilayamamasina neden olmustur.

- Kiitiiphanede insanin antropometrik verileri
dikkate alinmadan ic mekan tasarimi
gerceklestirilmistir. Kitapliklar arasi mesafelerde,
kitaplarla calisma masalar1 arasi mesafelerde ve
dolasim alanlarinda ge¢is problemlerinin oldugu
saptanmistir. Koleksiyonun mekanin biyiikliigiine
gore azaltilmasi ve kullanicilarin viicut odlgiilerine
uygun standartlarda i¢ donatim elemanlarin
yerlestirilmesi gereklidir.

- Personel c¢alisma ofislerinin biiyiikliiklerinin
yetersiz oldugu gériilmiistiir. Ozellikle Bodrum katta
yer alan personel calisma ofisi dogal aydinlatma ve
dogal havalandirmanin olmayisindan dolay1 insanin
verimli ¢alismasi icin ¢ok sagliksiz ve konforsuzdur.
Yeniden kullanim s6z konusu oldugunda en biiyiik
problem  mekanin  biiytkliginin  kullanic
gereksinimlerini karsilayamamasidir.
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- Kitiphanenin dogal aydinlatmasi yetersiz
bulunmustur. Eski islevini yitiren ve yeniden
islevlendirilen binalarda diger 6nemli mekansal
problem pencere boyutlarinin binanin islevine
uygun olmamasidir.

- Kiitiiphanenin sehrin merkezinde ve giiriiltiilii bir
caddede konumlanmas: giriiltii diizeyini olumsuz
etkilemektedir. Yapinin dis cephe kaplamasinda ve i¢
mekan zemin kaplamalarinda ses emici malzemeler
kullanilarak giiriiltii diizeyi azaltilmahdir.

- Kiitiiphanenin  yeniden kullanom  sonrasi
islevlendirilmesi beraberinde emniyet sorunlarini
da getirmektedir. Ozellikle yapilarin yangin
yonetmeligine uygun standartlarda tasarlanmasi
zorlagsmaktadir.

Yapilarda yeniden kullanim s6z konusu oldugunda,
yapinin  giincel isleviyle yasamimi  devam
ettirebilmesi icin donatim ve kullanim asamalarinin
ergonomi kavrami ile birlikte ele alinmasi1 daha da
onem tasimaktadir. Binalarimiza yeni bir islev
yuklerken kendine 6zgii mekansal, organizasyonel
ve islevsel niteligini belirlemek icin mekanin
ergonomik incelemesi mutlaka yapilmalidir.

Cikar Catismasi

Yazarlar tarafindan herhangi bir ¢ikar catismasi
beyan edilmemistir.
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The aim of the research is to determine the anthropometric measures of school
children aged 12-13, who live in Izmir, Turkey, in order to propose anthropometrically
appropriate school furniture (desk and chair), and to compare findings with the
available classroom furniture produced according to Standards of Classroom
Furniture, published by Republic of Turkey General Directorate of Primary Education
to determine potential mismatches. A total twelve anthropometric data were collected
by convenience sampling from 393 (207 male and 186 female) students. The data was
analysed with the aid of the SPSS v13 software on a desktop computer. Descriptive
statistics for each anthropometric dimension are given as mean, standard deviation
and 5th and 95th percentile values for male and female in mm. The obtained
anthropometric data used for calculating classroom furniture dimensions, sitting
height, seat depth, seat width, backrest height and desk height. Mismatches were found
when the findings were compared with the Standards of Classroom Furniture,
published by Republic of Turkey General Directorate of Primary Education and the
dimensions of primary school classroom furniture supplied by DMO.

SINIF MOBILYALARI VE OGRENCi VUCUT OLCULERiI ARASINDAKi UYUMUN

ARASTIRILMASI: iZMiR ORNEGI

Anahtar Kelimeler

Oz

Ergonomi
Antropometri

Sinif mobilyasi
Endiistriyel tasarim
Uyum

Bu calismanin amact Izmir ilinde okuyan 12-13 yas arasi égrencilerin antropometrik
verilerinin belirlenerek onlar icin ergonomik uygunlukta okul sirasi ve masasi
Olctilerinin saptanmasi ve standartlart T.C. Milli Egitim Bakanligi'nca belirlenerek
okullarin kullanimina tahsis edilmis olan sinif mobilyalarinin égrenciler i¢in uygun
olup olmadiginin tespit edilmesidir. Bu kapsamda 393 (207 erkek ve 186 kadin)
ogrenciden 12 farkli antropometrik élcii toplanmigstir. Toplanan élgiiler SPSS v13
yazilimi yardimiyla analiz edilmis, her él¢ii icin ortalama, 5. ve 95. yiizdelikler olmak
iizere betimsel istatistiki degerler elde edilmistir. Elde edilen antropometrik veriler
uygun oturma ytiksekligi, oturma genisligi, oturma derinligi, sirtlik yiiksekligi ve masa
yiiksekligi ol¢tilerinin hesaplanmasinda kullanilmis ve mevcut sira ve masa élgiileriyle
karsilagtirilmisgtir. Karsilastirma sonucu, T.C. Milli Egitim Bakanhgi’'nca belirlenmis
sinif mobilyasi élciilerinin ve DMO tarafindan tedarik edilen sinif mobilyalarinin Izmir
ilinde okuyan égrenciler icin uygunlugunun tartismali oldugu sonucuna varilmistir.
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1. Introduction

In 2019, according to Turkish Address Based
Population Registration System, there are
12.699.343 primary schools children aged 5-14 (6
340423 aged 10-14) in the country, which represent
around 15.48% (7.73% for 10-14) of the whole
population (82 003 882). This means, in every work
day, 12.699.343 primary school students whose
physical development is still ongoing, use school
furniture and spend more than 5 hours of the school
day in a sitting posture. In the light of these data, it
can be inferred that school furniture’s effects on
posture cannot be underestimated.

According to several research, school-aged children
have been suffering musculoskeletal pain, back pain,
neck pain, leg pain, and shoulder pain because of bad
sitting posture during school days (Babayigit, 2017;
Gierlach, 2002; Jayaratne, 2012; Koskelo et al., 2007;
Murphy & Buckle, 2003; Parcells et al, 1999).
Therefore, sitting in a correct posture is an important
element of a healthy working practice as the correct
posture helps to maintain the natural lumbar curve
and correct position of the pelvis to keep the
vertebrae in alignment and the overrated forces
acting on the body, thence sitting in a correct
position preclude pains and increase work
performance. Despite all these research findings and
a large number of users, there is still little interest in
the appropriateness of school furniture. Especially in
Turkey, there is a lack of research. Moreover, state
schools in Turkey are forced to be furnished with the
products of State Supply Office (DMO) and also, all
schools are forced to be furnished according to
Standards of Classroom Furniture, published by
Republic Of Turkey General Directorate of Primary
Education (2014), which may not appropriate for all
students when the lack of research in Turkey would
be taken into account.

Because the physical health of the students and
correct sitting posture, which may affect the
adulthood sitting habits, can be achieved through
anthropometrically appropriate school furniture, the
purpose of this research is to compare Izmir living
primary school students’ anthropometric measures
with school furniture dimensions, that are available
for them, in order to observe a potential mismatch,
and propose anthropometrically appropriate school
furniture (desk and chair) dimensions, targeting
school children, for obtaining a correct, painless
sitting posture.

2. Literature Review

However, the research of anthropometrics and the
design of school furniture is crucial, there is a few
research conducted on school furniture in Turkey.

We can group those research according to their
purposes;

¢ Forming anthropometric data on Turkey
living children

e Determining Turkey living children’s
growth standards

e Obtaining  Turkey living children’s
anthropometric data for school furniture
design usage

e Analysing appropriateness of school
furniture to students

¢ Or a mix of these purposes

Example research of analysing appropriateness of
school furniture to students are conducted by
Erdogan, Erkoc & Sakar (2007), Uluuysal & Kurt
(2011), Agik et al. (2014), In 2007, Erdogan and his
colleagues investigated 24 primary school’s
computer laboratories located at Kadikdy/istanbul,
according to appropriateness of the ergonomic
criteria in the schools by using US-OSHA Ergonomic
Evaluation Checklist which is adapted to Turkish by
the researchers. With the same purpose, in 2011,
Uluuysal & Kurt evaluated the computer laboratories
according to appropriateness of the ergonomic
principles in the primary schools. US-OSHA
Ergonomic Evaluation Checklist was used and 30
different elementary schools’ computer laboratories
were evaluated in Eskisehir. In 2014, Ac¢ik and his
colleagues collected data from 140 primary school
students, aged 8-14, in Ankara and found that the
classroom furniture in use are not suitable for the
majority of the students.

Although, all of the researches’ aim is to form
anthropometric data on Turkey living children; some
of them have only this purpose, such as Kayis’s
research (1986). She took 15 measurements on 3584
pupils aged 6-13 who live in Ankara, to determine
the anthropometric data. This research was later
revised and turned into a database for designing
classroom furniture by Kayis (1987) and Kayis and
Ozok (1991). They did not propose an example
design nor design guidelines but, they conclude that
different sized school furniture should be designed
and used for each grade. Besides Kayis and Ozok’s
research, there are only a few research on primary
schools furniture in Turkey. One of them is Akin and
Sagir’s (1998) investigation on the anthropometric
characteristics of 245 Van living primary schoolgirls
aged between 9-10 years by taking measurements in
14 dimensions for designing school furniture. But
they did not apply those anthropometric data to a
design. In 2006, Burdurlu and his colleagues
examined the anthropometric characteristics of a
total of 668 Turkish students between 12-15 years
attending primary schools in Ankara/Turkey. In
2010, Usan investigated primary schools desks and
chairs according to the appropriateness of the
ergonomic criterions in the primary schools. In this
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research, anthropometric measurements of 1079
primary schools students in Cukurova region were
collected and school furniture was designed
according to these measurements.

Internationally, mismatch research is predominant
in the context of school furniture and
anthropometrics. Parcells et al. (1999) showed that
fewer than 20% of students can find bodily
appropriate school furniture and girls are less likely
to use fitting chairs. Panagiotopoulou et al. (2003)
concluded that “the chairs are too high and too deep
and desks are also too high for the pupils. This
situation has negative effects on the sitting posture
of the children especially when reading and writing.
Gouvali and Boudolos (2006) found that desks were
mismatched 81.8% and seat height was mismatched
71.5% of children, while seat depth was appropriate
for only 38.7% of children. In 2010, Catellucci and
his colleagues carried a research on appropriateness
of classroom furniture to the students in three
schools and found that there were mismatches
between student’s bodily dimensions and seat height
(86% for school A, 72% for school B and 85% for
School C), and seat depth (30% for school A, 24% for
school B and 39% for School C). Agha (2010)
indicated that seat height, seat depth and desk height
mismatches occurred for 99% of the students.
Ramadan (2011) checked the anthropometric match
for four adjustable desk-chair sets’ combinations,
and found that there were mismatches between
students and seat heights and desk heights. Afzan et
al. (2012) showed that the school furniture in
Mersing, Johor, Malaysia do not match with students.
The mismatches for aged 8 were 100% for seat
height and seat depth, 44% for desk and backrest
height; for aged 11 were 79% for seat height, 100%
for seat depth and desk height, and 91% for backrest
height. Dianat et al. (2013) found that body
dimensions of the students do not match with school
furniture; 60.9% for seat height, 54.7% for seat
width, and 51.7% desktop height. In 2014, Rosyidi
and his colleagues analysed the match between
school furniture and the students’ anthropometric
data by sampling from six regions in Indonesia. They
found there were mismatches with seat height
(94,64%), seat depth (63,17%), backrest height
(37,76%) and desk height (95, 57%). Macedo et al.
(2015) compared the anthropometric data of 7th
through 12th grades students live in Portugal with
the school furniture available to them, and found that
only 24% to 44% of the students match with the
available tables and 4% to 9% of the students match
with the available seats. In the research Castellucci
and his colleagues carried in 2015, it is found that
seat height was not appropriate for 18% of the
students, seat depth was not appropriate for 43,2%
of the students, and desk height was not appropriate

for 83% of the students. Parvez et al. (2018) showed
that seat height, seat depth, seat width, and desk
height do not fit to the almost all of the Bangladeshi
students. Woutthisrisatienkul and Puttapanom
assessed mismatches between northern Thailand
living students and school furniture, and showed
that TISI Size 6 type of furniture’s seat height is too
high for all students.

This research is differentiate from these previous
works by two main reasons, first and foremost this
research was conducted in Izmir and fill the gap in
the anthropometric data of 12-13 years school
children, where the gap between sitting height
difference at its higher in adolescence since “the
rapid growth of the lower extremities is
characteristic of the early part of the adolescent
spurt” (Malina et al., 2004, pp.67-68), who live in
Izmir; secondly the results compared with forced
classroom dimensions by Republic Of Turkey
General Directorate of Primary Education to
determine compatibility.

3. Methodology

Anthropometric measurements were collected by
convenience sampling from 393 (207 male and 186
female) students, aged from 12 to 13 years old, are
going to three different primary schools; Cemil
Midilli 100, Riza Ozmenoglu 100 and Ali Erentiirk
100 in Izmir, Turkey; in 2011-2012 academic year.
After ethical permissions were granted from
Republic of Turkey Governorship of Izmir and
Republic Of Turkey Ministry Of National Education’s
Izmir Headquarter, 700 receipts of permission were
sent to student's parents randomly. 393 positive, 106
negative answers were received. 201 receipts of
permission were never returned back.

Sample size was determined according to principles
of sample statistics (Fisher and Yates, 1974; Altman
et al, 1991) and calculated by an online program,
Raosoft®. According to the 2011 results of Republic
of Turkey Ministry of National Education’s Izmir
Headquarter, total number of 12-13 years primary
school student population was 105,253; with 95%
confidence interval and 5% error, the research’s
sample size is sufficed.

An adequate description of the human body may
require over 300 dimensions (Pheasant, 1986), but
the scope of this research is limited on sitting, thus,
twelve body dimensions (see Figure 1.) was collected
by the first author with the help of one assigned
student. The assigned student noted the collected
measurements on a sheet designed for the research.
Once the particular dimension was measured, the
assigned student presented it to the first author for
inspection. During the measurement, subjects were
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required to wear only shorts and a t-shirt. Thus, the
data were collected during gym classes. All
anthropometric measurements were taken three

12

Figure 1. Anthropometric Dimensions

Measurements of the classroom furniture, supplied
by DMO, were obtained from the technical sheets
which were published at DMO’s official webpage.
Standards of classroom furniture dimensions,
published by Republic of Turkey General Directorate
of Primary Education, were also obtained from the
official webpage.

The anthropometric data was analysed and
summarized with the aid of the SPSS v13 software on
a desktop computer. Descriptive statistics for each
anthropometric dimension were given as mean,
standard deviation and 5th and 95th percentile
values for male and female in mm. According to those
values, seat height (SH), Seat depth (SD), Seat width

times in order to achieve accuracy while the student
was sitting on a straight surfaced adjustable stool
with knees bent at 90-degree angle and erect
position, by Holtain Anthropometer.

1. Knee Height (KH)

2: Popliteal Height (PH)

3: Buttock-knee length (BKL)

4: Buttock-popliteal Length (BPL)
5: Elbow Rest Height, Sitting (ERH),
6

7

8

9

: Knee to Knee Breadth (KKB)

: Hip Breadth (HB)

: Elbow to Elbow Breadth (EEB)

: Shoulder (Bideltoid) Breadth (SB)
10: Shoulder Height, Sitting (ShH)
(’) 11: Eye Height, Sitting (EH)

12: Sitting Height (SitH)

(SW), Backrest height (BH) and Desk height (D) were
calculated.

3.1. Application and Interpretation of Data

After the anthropometric data was analysed and
summarized (Table 1), obtained anthropometric
dimensions applied to formulas in order to calculate
anthropometrically appropriate classroom furniture
dimensions for 12 and 13 years Izmir living students.
Calculated classroom furniture dimensions, later,
were compared with the measurements of the
classroom furniture, supplied by DMO and Standards
of Classroom Furniture Dimensions, published by
Republic of Turkey General Directorate of Primary
Education in order to determine whether there is a
mismatch or not.

Table 1. Anthropometric Data of Students (all dimensions are in mm)

12 years

Girls

13 years 12 and 13 years

Boys Girls Boys Girls Boys

Popliteal Height Mean

406.45 418.26 416.84 430.75mm 412.25 425.26
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SD 2.73 1.77 1.69 2.33 1.67 1.67

Minimum 368.00 371.00 388.00 377.00 368.00 371.00

Maximum 464.00 458.00 502.00 487.00 502.00 487.00

Percentile 5  370.00 390.50 391.85 394.35 379.85 392.90

95 443.65 449.00 44530 474.55 44415 461.30

Buttock-popliteal Length Mean 439.43 434.72 458.77 455.22 450.24 446.21
SD 3.35 3.63 3.13 3.50 2.43 2.65

Minimum 378.00 378.00 407.00 396.00 378.00 378.00

Maximum 501.00 510.00 573.00 580.00 573.00 580.00

Percentile 5  402.15 388.50 419.00 407.25 408.70 396.00

95 487.85 490.00 49245 517.05 492.00 504.20

Hip Breadth Mean 335.06 336.27 353.18 340.90 345.19 338.87
SD 4.64 5.67 3.18 3.77 2.81 3.26

Minimum 265.00 227.00 301.00 268.00 265.00 227.00

Maximum 460.00 559.00 433.00 440.00 460.00 559.00

Percentile 5  289.05 275.50 310.40 290.90 294.85 279.90

95 410.35 400.50 403.00 410.75 403.00 407.10

Shoulder Height Mean 32690 327.68 339.31 343.79 333.83 336.71
SD 2.17 2.56 1.84 2.46 1.50 1.88

Minimum 291.00 278.00 296.00 300.00 291.00 278.00

Maximum 360.00 386.00 383.00 418.00 383.00 418.00

Percentile 5  297.10 295.00 308.85 308.00 302.85 300.90

95 356.85 360.50 363.00 381.00 359.00 374.70

Elbow-rest Height Mean 185.50 172.56 203.78 182.38 196.75 178.07
SD 3.67 3.44 3.12 2.90 2.84 2.24

Minimum 132.00 114.00 143.00 125.00 132.00 114.00

Maximum 255.00 328.00 273.00 262.00 389.00 328.00

Percentile 5 135.45 137.50 162.35 134.25 146.70 136.80

95 242.25 209.50 248.15 224.60 248.00 214.40

3.1.1. Seat Height (SH)

Seatheight (SH) is directly related to Popliteal Height
(PH). Research showed that SH must be lowest than
PH (Molenbroek et al., 1996; Parcells et al., 1999). In
order to calculate correct seat height, lowest 5th
percentile of PH value should be considered as
delimiter and shoe height should be added to PH for
correction. The equation (1) was used by Gouvali &
Boudolos (2006) for calculating the SH value ranges
which was defined by researchers (Evans et al,
1988; Occhipinti et al, 1993; Sanders and
McCormick, 1993):

(PH + Shoe Height) cos30° < SH < (PH + (@8]
Shoe Height) cos 5°

3.1.2. Seat Depth (SD)

According to researchers, in order to achieve
reaching backrest without lumbar spine discomfort
or popliteal surface compression, 5th percentile of
Buttockpopliteal Length (BPL) should be accepted as
maximum value for SD (Phesant, 1991; Helander,

171



Ergonomi 2(3), 167-177,2019

1997, Sanders & McCormick, 1993; Molenbroek &
Kroon-Ramaekers, 1996; Khalil et al, 1993). In the
light of this information, the equation (Catellucci et
al,, 2014; 2016) (2):

0,80PL < SD < 0,95BPL (2)

3.1.3. Seat Width (SW)

Seat width (SW) is directly related to hip breadth
(HB).In order to secure of right sitting position, there
should be enough space for hip, so, seat width should
be at least equal to maximum value of HB. In order to
ensure enough range for motions in addition
securing right sitting position, SW value should be
increased. According to Gouvali & Boudolos (2006),
optimum SW should be between 10% and 30%
larger than HP. So, the equation (3):

1.1HB < SW < 1.3HB (3)

3.1.4. Backrest Height (BH)

According to researchers, in order to prevent
movement restrictions of upper body and arms,
backrest height should be lower than scapula
(Oborne, 1996; Khalil et al., 1993). This means also,
lowest 5th percentile of shoulder height (ShH) data
should be targeted. If, BH will be calculated from
shoulder height (ShH) data, according to Gouvali &
Boudolos (2006) and Agha (2010) equation (5)
should be:

0,6 ShH < BH < 0,8 ShH (4)

3.1.5. Desk Height (DH)

The equation of desk height (DH) calculation is
developed by Parcells et al. (1999), according to

information about angles and positions of arms on
table-top during work, which is provided by Chaffin
and Anderson (1991). On the basis of this calculation
method, elbow rest height (ERH) is not the only
determiner of the desk height, but the flexion (6 = 25
°) and abduction (8 = 20 °) of the shoulders, shoulder
height (ShH), and the length of the upper arm (UA =
ShH-ERH) should be also taken into consideration.
To find desk height, seat height should be added to
dimension between seat surface (also refers as seat
height - SH) and table-top (SsTt):

DH = SH + SsTt (5)

=SH + ERH + UA[(1 — cos 6) +
cos 6 (1 —cos F)]

= SH + ERH + (ShH — ERH)[(1 —
0,9063) + 0,9063(1 — 0,9397)]
= SH + 0,8517ERH + 0,1483 ShH

Minimum DH is accepted equal to ERH (Parcells et al,
1999). In the light of this information, the equation

(6):

SH + ERH < DH < SH + 0,8517ERH + (6)
0,1483 ShH

4. Results
4.1. Anthropometric Measures of the Students

In this research, with the intention of proposing an
example design for anthropometrically appropriate
classroom furniture, obtained body measures were
applied to calculations. The results were given in
Table 2:

Table 2. Calculated Dimensions of Anthropometrically Appropriate Classroom Furniture

12 years 13 years

Adjustable furniture dimensions for
12 to 13 years

Seat Height 338 to 389 mm
Seat Depth 310 to 369 mm
Seat Width 615 to 726 mm
Backrest Height 177 to 236 mm
Desk Height 543 to 564 mm

356 t0 392 mm

325to0 387 mm

484 to 572 mm

184 to 246 mm

552 to 576 mm

338 t0 392 mm

310 to 387 mm

615 to 726 mm

236 to 246 mm

543 to 576 mm
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When the results of Seat Height (SH) values are
compared, it can be seen that the maximum SH value
for 12 years, 370 mm and for 13 years 392 mm. Thus,
for an adjustable furniture for 12 to 13 years, the
minimum and maximum values should be between
352 mm to 392 mm.

For Seat Depth (SD), the maximum SD value for 12
years 369 mm and for 13 years 387 mm. Thus, for an
adjustable furniture for 12 to 13 years, the minimum
and maximum values should be between 369 mm to
387 mm.

Since the Seat Width (SW) does not adjustable in
production manner, in this research SW value is
accepted as 726 mm.

For Backrest Height (BH), it can be seen that the
maximum BH value for 12 years is 236 mm;
maximum BH value for 13 years is 246 mm; and
maximum BH value for both 12 and 13 years is
240,72 mm. Since backrest height should be lower
than scapula, for designing shared classroom
furniture for 12 and 13 years, BH should be
designated as the lowest maximum value among
results for 12 years, 13 years; and 12 and 13 years.
When the results compared, it can be seen that the
lowest maximum value of BH is 236 mm. Thus, for
an adjustable furniture for 12 to 13 years, the
minimum and maximum values should be between
236 mm to 246 mm.

When the Desk Height (DH) results compared, it can
be seen that maximum DH value for 12 years is 564
mm, and for 13 years, itis 576 mm. The minimum DH
value has found as 543 mm. So, for an adjustable
furniture for 12 to 13 years, the minimum and
maximum values should be between 543 mm to 576
mm. Yet, when the 95%ile of KH data for 12 years, 13
years; and 12 and 13 years are taken into consider, it
can be seen that 576mm clearance is not high enough
for setting storage of students’ belongings under the
desk. So, storage can be settled on the side surfaces
of the desk.

4.2. Comparison of Proposed Adjustable School
Furniture Dimensions with In-Use School
Furniture Dimensions and the Mismatches

Republic of Turkey General Directorate of Primary
Education’s School Furniture Standards (2014) were
given in Table 3 and Dimensions of Primary School
classroom furniture supplied by DMO were given in
Table 4.

Table 3. General Directorate of Primary
Education Standards of Classroom Furniture
Dimensions (in mm)

For Primary School

Usage
Seat Height 380 to 410
Seat Depth 340 to 370
Seat Width 330 to 360
250
Backrest Height
Desk Height 630 to 660

Table 4. Dimensions of Primary School
Classroom Furniture Supplied by DMO (in mm)

For Type Il
Primary Type |
School
Usage (Conforming to
General Directorate
of Primary
Education
Standards)
Seat Height 380 420
Seat Depth 360 380
Seat Width 350 550
Backrest 250 280
Height
Desk Height 630 700

Figure 2 and Figure 3 presents the percentage of
students who fit or did not fit to the available
classroom furniture to them supplied by DMO.
Because of the Republic of Turkey General
Directorate of Primary Education’s School Furniture
Standards are given in ranges, and remain in
between the DMO’s Type I and Type II classroom
furniture, relatively, their mismatch percentages
weren’t given separately.
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Figure 2. Mismatch Percentages for Type I
Classroom Furniture
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Figure 3. Mismatch Percentages for Type II
Classroom Furniture

As presented in the Figure 2, seat height of Type I is
too low for 16% and too high for %4 of the students.
Seat depth is too deep for 91% of the students, and
seat width is too narrow for 75% of the students.
Backrest height is too low for 1% and too high for
17% of the students. It is found that Type I desk is
too low for 1% of the students, and too high for 59%
of the students.

As presented in the Figure 3, seat height of Type Il is
too low for 1% and too high for 55% of the students.
Seat depth is too deep for 72% of the students.
Backrest height is too low for 1% and too high for
76% of the students. It is found that Type II desk is
too high for 98% of the students.

When the calculated dimensions of
anthropometrically appropriate classroom furniture
for Izmir living students were compared with the
General Directorate of Primary Education Standards
of classroom furniture dimensions and the
classroom furniture can be supplied by the State
Supply Office (DMO), it can be seen that only Seat
Depth value is matching with General Directorate of
Primary Education Standards and DMO’s Type I
classroom furniture. Rest of the values is either
lower or higher for Izmir living primary school
students which will cause bad sitting posture and
consequently pain.

According to results, seat heights of available
classroom furniture are higher than the proposed
seat height of anthropometrically appropriate
classroom furniture for Izmir living students.
Parcells and her colleagues (1999) and Pheasant
(1986) clearly indicate that when the seat is much
higher, feet will not reach the floor and the front edge
of the seat will press into the area just behind the
knees, because of taking excessive weight on thighs,
cutting off circulation to the legs and feet and it
causes pain. To avoid this pain, students mostly shift
forward and lose their contact with the backrest
which gives lumbar support to them (Knight and
Noyes, 1999) and face with back pain instead of leg
pain.

The comparison clearly shows that available
classroom furniture’s seat widths are too narrow for
Izmir living students. Narrower seats cause pain due
to not allowing the user to perform lateral
movements freely and not providing enough space to
achieve postural stability (Dianet et al, 2013;
Gouvali and Boudolos, 2006; Khalil et al., 1993;
Sanders and McCormick, 1993)

According to researchers, to prevent movement
restrictions of the upper body and arms, backrest
height should be lower than scapula (Oborne, 1996;
Khalil et al.,, 1993). When the results and available
furniture’s backrest values are compared, it can be
seen that the values are higher than the proposed
backrest height of anthropometrically appropriate
classroom furniture for Izmir living students. Izmir
living students may get hurt and have back pain
while using the supplied furniture by DMO and
furniture designed according to dimensions which
are obligated by General Directorate of Primary
Education.

When the proposed dimensions of
anthropometrically appropriate classroom furniture
for Izmir living students were compared with the
General Directorate of Primary Education Standards
and the classroom furniture can be supplied by the
State Supply Office (DMO), it can be seen that there
are mismatches between desk heights. According to
results, [zmir living students' elbow-rest heights are
much lower than the available desk heights. In such
a case, students must raise their arms to proceed
with their tasks and to achieve this posture
shoulders must be raised or abducted that will cause
overstressing the deeper posterior neck muscles,
which will cause shoulder and neck pain eventually
(Occhipinti et al, 1993; Parcells et al, 1999; Szeto et
al.,, 2002).
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5. Conclusion

Most of the readers of this article experienced the use
of classroom furniture for several years and may
remember how uncomfortable that furniture was,
and unfortunately, most of the classroom furniture
still is. As most of the researchers determined that
the main reason for comfortlack is due to a mismatch
between classroom furniture dimensions and
students' anthropometry. Over and above, those
mismatches cause several types of pains and
unwanted permanent poor sitting posture habits. It
is well known that anthropometrically appropriate
classroom furniture could be designed by the help of
collecting data from the actual users and applying
findings to design. And also, by designing
anthropometrically appropriate classroom furniture
could prevent the pains and poor sitting habits. By
using the recommended dimensions, to design
anthropometrically appropriate and relatively
comfortable classroom furniture for 12 and 13 years
old Izmir living students is achievable.

Yet, the comparisons of the proposed dimensions
calculated according to anthropometric data
obtained in this research with General Directorate of
Primary Education Standards of Classroom
Furniture and classroom furniture are supplied by a
governmental institution, the State Supply Office,
showed that there is a substantial mismatched which
may cause poor posture and pain on Izmir living
students. Although the standardization of classroom
furniture is a necessity for enabling a consistent base
to reach safety and quality, when the nationwide
variability of students’ bodily dimensions is
considered, setting sizes without proper research,
could cause harmful outcomes. To avoid such an
outcome, conducting nationwide anthropometric
researches on classroom furniture to maintain
children’s bodily health is an eminent need. By this
way, General Directorate of Primary Education could
establish more reliable standards and State Supply
Office could produce anthropometrically
appropriate classroom furniture.

Although the sample size of this research is
statistically generalizable, it should be noted that the
obtained data is specifically pertaining to Izmir,
Turkey, and should be used for designing classroom
furniture that is only aimed for the regional market.
Indeed, to propose a widely covered classroom
furniture design guideline, further research should
be conducted which incorporate anthropometric
data from other age groups and different parts of
Turkey.
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Antropometri
Tasarimda ergonomi
Evrensel tasarim
Mekan tasarimi

Mimari iiriin olan mekdn insanin fiziksel gereksinimlerine cevap vermek lizere
bicimlenirken, alinan ergonomi kararlari, mekdnin verimli kullanimi ve ihtiyaglarin
tam olarak karsilanmast agisindan son derece 6nemlidir. Ergonomi igin bir
veritabani olusturan, insan viicut élgiileri ve viicut hareketleri ile hareketlerin
sinirlart  gibi  viicut ozelliklerini inceleyen antropometri, yapili ¢evrenin
tasarlanmasinda temel verileri olusturur. Antropometrik élgiiler, cinsiyet, yas, irksal
farkhliklar, fiziksel degisiklikler, sakatlik durumu gibi bircok etmene bagh olarak
degisiklik gésterir.

Mimarlik ve tasarim pratigi biiyiik oranda anonim kullanici i¢cin yani saglikli geng
yetiskinlerin antropometrik verilerine gére sekillenmektedir. Dolayisiyla ortalama
kullanici igin tiretilmis mekanlar yash, ¢ocuk ve sakat bireyleri yaygin normlarin
disinda birakmakta ve bahsedilen farkliliklar icin yeni normlar lireterek
gereksinimleri 6zellestirilmektedir. Ancak yapili cevrenin tasarlanmasinda belirlenen
kriterler tiim kullanicilara esit kullanim olanaklari saglayabilmelidir.

Bu baglamda ortaya atilan “evrensel tasarim” kavrami yapili ¢evrenin, hizmetlerin
ve liriinlerin yas, statii ve yeti farki gézetmeden herkes icin ulasilabilir ve
kullanilabilir sekilde bicimlenmesi ilkesine dayanir. Bu bakis agisi tiim insanlarin
ayni sartlardan veya bu miimkiin degilse esit ve benzer gsartlardan nasil
yararlanabilecegin arastirilmasi fikrine dayanmaktadir.

Calisma kapsaminda, yas, cinsiyet ve sakatlik gibi farkl fiziksel esiklere deginilmis ve
tiim kullanicilar icin egit, 6zgiir, giivenli ve rahat hissettiren mekanlarin nasil
bicimlendirilebilecedi evrensel tasarim kavrami gercevesinde ele alinmigstir. Esitlik¢i
ve esnek mekdn tasarim ¢éziimlerinin en kiiciik birimlerden bagslayarak tiim mekan
ya da yapi élcegine kadar uygulanabilecegi ornek tasarim ¢éziimlemeleri ile
agiklanmuigtir.

THE CONCEPT OF UNIVERSAL DESIGN AS AN EGALITARIAN PLACE DESIGN APPROACH IN

ERGONOMICS

Keywords

Abstract

Anthropometry
Ergonomics in design
Universal design
Place design

The ergonomics decisions are very important in terms of the efficient use of the space
and for the fulfillment of the needs while the space as an architectural product is
shaped to respond to the physical needs of the human. Anthropometry, a database for
ergonomics which analyze body properties such as human body sizes, movements
and limits of the movements, forms the basic data in designing the built environment.
Anthropometric measures indicate alteration depending on many factors such as
gender, age, racial differences, physical changes, disability.

However, the criteria determined in designing the built environment should be able
to provide equal access opportunities for all users. In this context, the concept of
“universal design” is based on the principle that the built environment, services and
products can be reached and used without considering age, status and power. This
point of view depends on the research idea of how all people can benefit from
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identical conditions, or if it's not possible how people can .benefit from paired and

similar conditions

Within the context of the study, different physical thresholds such as age, gender and
disability were discussed and how equal, free, safe and comfortable spaces for all
users can be shaped are considered within the framework of the universal design

concept.
Derleme Makale Review Article
Bagvuru Tarihi :26.03.2019 Submission Date :26.03.2019
Kabul Tarihi :13.06.2019 Accepted Date :13.06.2019
1. Giris psikolojik  agilardan  rahatsizhik  duymadan

Ergonomi, insanlarin anatomik 6zelliklerin,
antropometrik karakteristiklerin, fizyolojik kapasite
ve toleranslarini géz oniinde tutarak, insan-gevre
uyumunun temel yasalarini ortaya koymaya ¢alisan
bir arastirma alanmi olarak tamimlanabilir (Ozkul,
1996).

Giler (1997: 9) ergonomiyi “insan kullanimina
yonelik tasarim, ¢alisma ve yasama kosullarinin
optimal hale getirilmesini amaglayan uygulamalar
biitiinii” seklinde tanimlamaktadir.

Mimari iriin olan mekdn insanin fiziksel
gereksinimlerine cevap vermek lizere
bicimlenirken, alinan ergonomi kararlari, mekanin
verimli kullanomi ve ihtiyaclarin tam olarak
karsilanmasi agisindan son derece dnemlidir.

Ergonomi icin bir veritabani olusturan, insan viicut
Olciileri ve viicut bigimleri ile hareket sinirlar1 gibi
viicut o6zelliklerini inceleyen antropometri, yapil
cevrenin tasarlanmasinda temel verileri olusturur.
Antropometrik  dlgiiler, cinsiyet, yas, 1rksal
farklhiliklar, fiziksel degisiklikler, sakatlik durumu
gibi bircok etmene bagh olarak degisiklik gosterir.

Mimarlik ve tasarim pratigi biiyiik oranda anonim
kullanict i¢in yani saghkhh geng yetiskinlerin
antropometrik verilerine gore sekillenmektedir.
Dolayisiyla ortalama kullanict i¢in idretilmis
mekanlar yasli, cocuk ve engelli bireyleri yaygin
normlarin disinda birakmakta ve bahsedilen
farkhiliklar icin yeni normlar iireterek
gereksinimleri 6zellestirilmektedir.

Ancak yapili ¢evrenin tasarlanmasinda belirlenen
kriterler tiim kullanicilara esit kullanim olanaklar:
saglayabilmelidir. Bu baglamda ortaya atilan
“evrensel tasarim” kavrami yapili ¢evrenin,
hizmetlerin ve triinlerin yas, stati ve yeti farki
gozetmeden herkes icin ulasilabilir ve kullanilabilir
sekilde bicimlenmesi ilkesine dayanir.

Yapili ¢evre, onun icinde yer alacak ve onu
kullanacak olanlarin istek, beklenti ve
gereksinimlerine gore tasarlanmalidir. Kullanici
gereksinmeleri, insanlarin fiziksel, toplumsal ve

yasayabildikleri, saglikli ve giivende olmalarini
saglayacak sekilde planlanmis, gergeklestirilecek
eylemlerde verimli olabilmelerine yardimci olan
tim cevresel ve toplumsal kosullar olarak
tanimlanabilir.

Tim kullanic1 gruplarn igin erisilebilir olan ve tiim
kullanicilarin antropometrik verilerinden dogan
fiziksel smirlarini, duyusal boyutlarini, algisal
boyutlarini kapsayan tasarim anlayis1 ile yapil
cevrenin bicimlendirilmesi adil ve esitlik¢i bir
tasarim yaklasimin gelistirilmesi acisindan 6nem
tasimaktadir (Giiriinay, 2018).

Calismanin amaci, temel konusu insan olan
ergonomi bilimi ile tasarim disiplinleri arasindaki
iliski cercevesinde evrensel tasarim ilkelerini ele
almak; disiplinleraras1 bir perspektif ile yeni
verilerin, nitelikli bilgilerin biriktirilmesine ve
paylasiimasina katki saglamaktir. Ayrica, yapil
cevrenin erisilebilirligi ve adil kullanimi konularina
kapsayic1  bir yaklasiminin gerekliligi ile bu
yaklasimin gelistirilmesinde tasarimcilarin rolii ve
sorumluluklarina dikkat ¢ekmek amaglanmistir.

Bu baglamda, ¢alismanin yontemi, dncelikle konuya
iliskin kuramsal cergevenin olusturulmasi, yaygin
normlarin disinda kalan kullanicilarin tanimlanmasi
ve evrensel tasarim ilkelerinin aciklanmasi
seklindedir. Calisma kapsaminda, insan-cevre
iliskisinin temel yasalarini belirleyen ergonomi
bilimi cergevesinde evrensel tasarim ilkelerinin
mimari cevrenin bicimlenmesindeki énemi, drnek
mimari mekanlar ve tasarim irinleri lizerinden
analiz edilmeye ¢alisiimistir.

2. Kullanici1 Gereksinimleri

Yapili ¢evrenin tasariminda, insan icin gerekli
cevresel kosullari yaratmak, onun gereksinimlerini
karsilamaya uygun nitelikleri bilmeyi gerekli
kilmaktadir.

Kullanici  gereksinimleri fiziksel gereksinimler
(mekansal, saglik, emniyet gereksinimleri gibi) ve
psiko-sosyal gereksinimler (mahremiyet, bireysel
ve kamusal sinirlar, estetik gereksinimler gibi)
olarak gruplandirilabilir (Miilayim, 2009).
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Temel kullanic1 gereksinimleri, farkli 6zelliklerdeki
kullanici gruplar1 (farkli yas gruplarn ve farkh
fiziksel yeterlilikler gibi) icin ayr1 ayr1 tanimlanmal
ve her gereksinimi karsilayan kapsayici ¢oziimler
iretilmelidir.

Makale kapsaminda ortalama kullanicilar disinda
kalan ve oOzellesmis ihtiyaclara sahip kullanici
gruplar1 olarak yasllar, ¢ocuklar ve farkll yeti
kayiplarina (gorme, isitme, hareket gibi fiziksel
engeller, zihinsel engeller) sahip engelli bireyler ele
alinmistur.

2.1. Engelli Kullanic1

Birlesmis Milletler Genel Kurulu, “normal kisilerden
farkli olarak sosyal yasantisinda kendi kendine
yapmasl gereken isleri bedensel ve zihinsel
kabiliyetindeki kalitimsal ya da sonradan olma bir
engelden dolay1 yapamayanlar’t engelli olarak
tanimlanmistir (Glindiiz, 1996).

ICIDH (International Classification of Impairments,
Disabilities and Handicaps) (2001), engelliligi
belirlerken durumu ii¢ boyutta ortaya koymaktadir.
Bunlar; engelli bireyin fiziksel yapisindaki herhangi
bir = fonksiyonun yoklugu, bireyin fiziksel
etkinliklerin kisitlanmasi ve kisinin sosyal cevreye
uyumudur.

Diinya Saghk Orgiiti (WHO)niin 2011 yilinda
yayinladig1 Diinya Engellilik Raporu verilerine gore,
engellilerin oran1 1970’lerde diinya niifusunun
%10’u iken %15’e yiikselmistir (Caglar, 2012).

Tiurkiye’de, 2011 Niifus ve Konut Aragtirmasi
sonuclarina gore; gérme, duyma, konusma, yiiriime,
merdiven ¢ikma veya inme, bir sey tasima veya
tutma ve yasitlarina goére 6grenme, basit dort islem
yapma, hatirlama veya dikkatini toplama
fonksiyonlarindan en az birinde ¢ok zorlandiginm
veya hi¢ yapamadigini belirten kisi sayisi 4 milyon
882 bin 841’dir. Diger bir ifadeyle 2011 yilinda
toplam niifusun %6,6’sinin en az bir engeli vardir
(TUIK, 2015).

Diinya iilkelerinin biyiik bir kisminda kamusal ve
kamuya a¢ik binalar ve wulasim sistemleri
engellilerin erisimine uygun degildir (Caglar, 2012).
Kamusal mekanlar ile ulasim arag ve sistemlerinin
elverissiz olmasi, pek cok engelliyi sosyal hayada
katilmaktan, is bulma ve egitim olanaklarindan
mahrum birakmaktadir.

TUIK (2015) tarafindan yayimlanan 2011 yilinda
gerceklestirilmis Niifus ve Konut Arastirmasi’na
gore engelli bireylerin niifus orami Sekil 1'de
gosterilmistir.

Engellintifus
orani (%)
60 4

50 -
40 |
30
Erkek

20 —Kadin
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Yag grubu

Sekil 1. Yas Grubu ve Cinsiyete Gore En Az Bir
Engeli Olan Niifusun Orani

2.2. Yash Kullania

Glinimizin 6nemli demografik olgularindan biri,
niifusun giderek yaslanmasidir. XX. ytizyildan once
65 yas dustii nifus, toplam niifusun kigik bir
boliimiiyken, XX. ylizyilin ilk yarisindan itibaren
ortalama yasam siiresi uzamis, 6liim oranlar1 diinya
genelinde belirgin diistisler gostermistir (Giirsoy
Cuhadar ve Lordoglu, 2016).

Cansiz varliklarin zaman igerisinde aldiklar1 mesafe
‘eskime’ veya ‘yipranma’ olarak tanimlanirken canh
varliklar icin ‘yaslanma’ terimi tercih edilir (Beger
ve Yavuzer, 2012).

Yaslanmak, beden ve uzuv fonksiyonlarinin ¢esitli
seviyelerde azalmasi ve cesitli yeti kayiplarinin
meydana gelmesi seklinde tariflenebilir. Bununla
birlikte yaslanmak sosyal olarak bir geri ¢ekilis ve
kayip anlamlarini da tasimaktadir (ilgar ve ilgar,
2007).

Birlesmis Milletler (BM) istatistik Birimi (UNDP)
tarafindan ¢ikarilan Diinya Nifusu Yaslanma
Raporu, 2013 adh yaym, “farkli bir agiklama
yapilmadig siirece” istatistiksel amagh tiim alanlar
icin 60 yas ve lzeri niifusun yash niifus olarak ele
alindigin belirtmistir (Giirsoy Cuhadar ve Lordogluy,
2016).

Diinya Saghk Orgiiti psikogeriatrik yashlk
donemini 65 yas ve istlini yash, 85 yas ve lizerini
¢ok yash olarak tanimlamistir. Gerontolojistler ise
yashlig1 65-74 yas arasi genc yasli, 75-84 yas arasini
orta yasl ve 85 yas iizerini ileri yashilik (ihtiyarlik)
devri olarak simiflamislardir (Beger ve Yavuzer,
2012).

TUIK’in (2018) yayimladig1 rapora gére Tiirkiye'de
yash niifus (65 ve daha yukar yas) 2013 yilinda 5
milyon 891 bin 694 kisi iken son bes yilda %17
artarak 2017 yilinda 6 milyon 895 bin 385 kisiye
ulasmistir. Yasli niifusun toplam niifus icindeki
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orani ise 2013 yilinda %7,7 iken, 2017 yilinda
%8,5’e yukselmistir.

(%)
70

60,3 61,6
60
50
40 4
322 597 2013
301 w2017
20 4
10 75 86
ol [ =
6574 7584 85+

Kaynak: TUIK, Adrese Dayal Niifus Kayit Sistemi, 2013,2017
Grafikteki rakamlar, yuvarlamadan dolayi toplamivermeyebilir.

Sekil 2. Yas Grubuna Gére Yash Niifus Orani,
2013,2017

TUIK (2018) tarafindan yayimlanan 2013,2017
yillarinda Adrese Dayali Nifus Kayit Sistemi
verilerine gore yas grubuna gore yash niifus orani
Sekil 2’de gosterilmistir.

Yaghlik, yasam siirecinin bir bélimiidir ve ayni
zamanda degisen sosyal ve mesleki yasamin, insan
iligkilerinin bir sonucu olarak ortaya ¢cikmaktadir.
Bu doénem yasam biciminde ve aktivitelerde yeni
diizenlemeleri ve hazirlhiklar1 gerektirir (Gokgiir,
2006).

Yaslilar bir yandan fiziksel giiclerinin azalmasindan
bir yandan da kamusal mekanlarda fiziksel olarak
zorlayic1 faktorler ve kaybolan emniyet hissi gibi
gerekcelerle kendilerini sosyal hayattan
soyutlamaktadirlar.

Gokgiir'in  (2006: 77) dayandigi Simone de
Beauvoir'in belirttigi gibi “toplum gen¢ kalmisg,
saglikli, rahat ve seyahat edebilen, kendine ait
mesguliyetleri olan sorunsuz yashlart kucaklarken,
yorgun, hasta, terkedilmis, glicten  diismiis,
baskalarina bagimh yashlart dikkate almayarak
kendi kégselerinde sonlarini terkedebiliyor”.

Mimari tasarimlar, gerontolojik yaklasimlar, kentsel
alanda yaslhilarin yasadigl sorunlarin
¢oziimlenmesini hedefleyen calismalar farkli bakis
acilar1 ile farkli olgeklerde ele alinmaktadir. Bu
diizenlemelerin genellikle birbirinden bagimsiz
olarak yapilmasi yashlik sorunlarini 6zerklestirerek,
yashlarin sosyal hayata katilimini arttirilmasi ve
uygun fiziksel ¢oziimlemelerin  olusturulmasi
hususlarinda yetersiz kalmaktadir.

Tasarim siirecinde, ileri yaslardaki bireylerin
cevresinde ortaya cikabilecek tehlike ve kazalara
kars1 tedbirlerin diisiiniilerek, bunlar1 en aza
indirmek; kisisel emniyet ve giivenliklerini saglayip

“giivenlik algilarini” devam ettirmelerine yardimci
olacaktir (imamoglu, 2015).

Bu yaklasim cercevesinde iiretilen mekanlar, ileri
yaslardaki insanlarin veya bedensel engelleri
olanlarin, fiziki ¢evrelerinde herhangi bir degisiklik
yapmadan, konforlu, giivenli ve 6zgiir bir sekilde
hareket edebilmelerine ve baskalarina muhtag
olmadan yasamini silirdiirebilmelerine olanak
saglayabilmektedir.

2.3. Cocuk Kullanic1

Niteliksel olarak farkliliklar mevcut olmakla birlikte,
gelisimin biyolojik ve kiiltiirel yonleri birlikte
isleyen siireclerdir. Buna gore ¢ocuk fiziksel olarak
biiytidiikce ve davranislar1 tizerindeki kontrolii
arttikca, dil ve araglar kullanma becerileri de
artmaktadir. Bu baglamda, Vygotsky, 6zellikle ¢cocuk
gelisimindeki yasa bagh niteliksel degisimler
iizerinde durmaktadir; yas, gecici bir 6zellikten ¢cok
psikolojik bir kategoriyi ya da gelisim dénemini
ifade etmektedir (Ahioglu, 2008).

1-12 yas arasi doneme, c¢ocukluk dénemi olarak
tanimlanir. Bu doénem fiziksel ve psikolojik
ozelliklere gore 3 evre icerir. Bunlar; oyun
¢ocuklugu dénemi, okul dncesi dénem ve okul ¢agi
dénemidir (T.C. MEB, 2016).

Oyun ¢cocuklugu dénemi; 6zerklik, anal dénem ya da
tuvalet egitimi donemi olarak da bilinir. Cocugun
bagimhiliktan kurtulmaya basladigi, 1-3 yas
araligidir. Bu evrede ¢ocugun, yiiriime, kavrama gibi
motor fonksiyonlar1 gelisir. Kendini, bedenini,
yeteneklerini ve cevreyi tammmaya calisir. iki
sozciigli yan yana getirip basit climleler kurarak
konusmaya baslar.

Oyun doénemi, 3-6 yas araligidir; motor ve zihinsel
yeteneklerin en hizh gelistigi donemdir. Bu yaslarda
cocuk, dil gelisimi sayesinde diizgiin kosup
karmasik climleler tretir, resimli kitaplara yogun
ilgi duyar. Yasitlariyla oyunlar oynamaktan hoslanir
ve 6grenmeye merak duyar; stirekli sorular sorar.

Okul ¢agi donemi; Cocugun dis diinyaya acildigy,
toplumsal ¢evreye Kkaristignt 6-12 yas arasindaki
donemdir. Bu evre ¢ocuk biiylime hiz1 yavaslar, el
hareketleri ve mimikleriyle anlatimi gelisir.
Ogrenme, sorumluluk ve basarma duygularinin
yerlestigi, iyi ve Kkotiyl ayirt etme oOzelligi
kazanmaya Dbasladigt  bir ddénemdir. Soyut
diistincelerin fakina varir (T.C. MEB, 2016).

Adrese Dayali Niifus Kayit Sistemi (ADNKS)
sonuclaria gore; 2017 yil sonu itibariyle Tirkiye
niifusu 80 milyon 810 bin 525 iken, bunun 22
milyon 883  bin  288'ini ¢ocuk  niifus
olusturmaktadir.
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Niifus projeksiyonlarina gore, ¢ocuk niifus oraninin
2040 yilinda %23,3, 2060 yilinda %20,4 ve 2080
yilinda %19 olacag1 6ngoriilmektedir.

TUIK (2018) tarafindan yayimlanan 1035-1990
yillar1 arasinda gergeklestirilen genel niifus
sayimlari, 2008-2017 yillar1 Adrese Dayali Nifus
Kayit Sistemi verileri ve 2018-2080 niifus
projeksiyonlarina gore Tiirkiye’de ¢ocuk niifusunun
toplam niifus icindeki oran Sekil3.’te gosterilmistir.
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Sekil 3. Cocuk Niifusun Toplam Niifus icindeki
Orani, 1935-2080

Fiziksel ve psikolojik olarak hizli bir gelisme siireci
olan  ¢ocukluk dénemi mimari tasarimin
sekillenmesinde de cesitli veriler olusturmaktadir.
Bedensel gelismeye dayal olarak cocuklarin hizla
degisen antropometrik verileri (1-10 yas araligi)
araligindaki ¢ocuklar Sekil 4’te gosterilmistir.

Anthropometrics For Children

Sekil 4. 1-10 Yas Araligindaki Cocuklarin
Antropometrik Verileri

Mekan ile birlikte diistiniildigiinde ¢ocukluk
donemi fiziksel oOlciilerle ve algisal faktorlerle
ilintilidir. Saglikli bir ¢cevrede yasama hakki, erisim
ve katilim hakki g6z oniinde bulunduruldugunda,

¢ocugun o6zglin deneyimini yok saymayan ve
¢ocuklarin ihtiyaclarini iceren tasarim ¢6ztimlerinin
iretilmesinin 6nemi aciga c¢ikmaktadir (Kirgi,
2018).

Ancak cocuklarin mekanlardaki varligi ¢ogunlukla
parklar ve egitim yapilari ¢ercevesinde ele alinarak,
mekanin yasami iceren biitiinsel dokusundan
soyutlanmaktadir (Kirgi, 2018).

Gorildigi tizere, ¢ogu zaman genel normlarin
disinda tutularak gérmezden gelinen, saglikli geng
yetiskinler disinda kalan kullanicilar toplumun
o6nemli bir boliimiini olusturmaktadir.

Bununla birlikte yapili ¢cevrenin erisilebilir olmasi,
esit sartlarda kullanilabilir olusu tim kullanici
gruplari i¢in gerekli bir olgudur. Herhangi bir saglik
engeli olmayan, 6rnegin hamile, pusetli, agir yiik
tasiyan bireyler ya da farkli yas evrelerinde
olduklari i¢in farklh yetilere sahip bireyler de yapili
cevrede engelli haline doniisebilir. Tiim bu etkenler
gbdz Online alindiginda mimaride evrensel tasarim,
sosyal esitlik ve siirdiiriilebilirlik agisindan biyiik
onem tasimaktadir (Yildiz, 2014).

Kiltiirel, ¢evresel ve ekonomik faktorler dikkate
alinarak, tasarim yapilirken alisilmis esaslar ile
herkes tarafindan kullanilabilirlik niteliginin
birlestirilmesi esastir. Bu yaklasimla siklikla ihmal
edilen, saghkhi gen¢ yetiskinler disinda kalan
kullanici gruplar1 tasarim siirecine dahil edilir
(Boduroglu, 2005).

Bu baglamda herkesi kucaklayan, barindiran,
detaylar1 6nemseyen ¢evre, bina ve iiriin tasarim
anlayis1 olarak “evrensel tasarim”, kullanici-cevre
arasindaki iliskiyi ele alan ergonomi bilimi
cercevesinde de ele alinmasi gereken bir konu
olarak goriilmektedir.

3. Evrensel Tasarim

Evrensel tasarim, tiim kullanicilarin isteklerini esit
olarak cevap veren ¢oziimleri 6ngoériir. Bu nedenle
evrensel tasarim cesitli bilimsel c¢alismalarda ve
literattirde, herkes i¢in tasarim (design for all),
kullanici odakli tasarim (user-centered design),
kapsayic1 tasarim (inclusive design), yasam boyu
tasarim (lifetime design), gercek yasam i¢in tasarim
(real life  design), kusaklararasi tasarim
(intergenerational design) seklinde de
adlandirilmaktadir (Giiriinay, 2018).

Tasarim geleneksel olarak “ortalama” bir kullanici
grubunun ihtiyaclarina gore sekillenir. Bu goriise
paralel olarak da o6zel ihtiyag¢lar1 olan kullanici
gruplari i¢in ayri tasarimlar yapiliyor olmasi yaygin
bir yaklasim olarak goriiliir. Boylece tasarim,
standart bir ¢oziime o6zel ve ayr1 bir ¢6zimi
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eklemek yoluyla gerceklesir. Evrensel tasarim
yaklasimi, bunun kullanict gruplar1 arasinda
ayrimciliga yol actigini belirtmekte; biitlinciil bir
yaklasimla tim kullanici gruplarinin ihtiyaclarina
cevap verecek c¢oOziimleri benimser (Olguntiirk,
2007).

Connell vd. (1997, 1) evrensel tasarimi, “Miimkiin
oldugu oranda biitlin insanlara yonelik uyarlama ve
0zel tasarim gerektirmeyen {iriin ve cevre
tasarimlaridir” seklinde tanimlamaktadir.

Evrensel tasarim gergevesinde tasarim,
erisilebilirlik ve uyarlanabilirlik niteliklerini
tasimalidir. Kendi kendine veya bir ara¢ yardimiyla
hareket edebilen her yastaki bireyin yapili
cevresinde yer alan tiim mekanlara ulasabilmesi;
ihtiyact olan tiim hizmetlere ve iriinlere
erisebilmesi erisilebilirlik olarak tariflenebilir.

Uyarlanabilirlik ise bir mekanin veya triiniin farkl
kullanicilar i¢in kiiciik miidahalelerle uygun hale
getirilebilmesini ifade etmektedir.

Tasarimin herkes tarafindan kullanilabilir ve
erisilebilir olabilmesi i¢in; genis yelpazede
antropometrik uyum, diisiik enerji kullanimi,
anlagsilabirliligin kolaylastirilmasi ve cesitli sistem
yaklasimlarinin gelistirilmesi ilkeleri temel olarak
g6z oniinde tutulmalidir (Hacithasanoglu, 2003).

Evrensel tasarim yaklasiminin hedefleri, yapili
cevreyle ilgili kararlarda, planlama, tasarim ve
yapim slreclerinin her asamasinda ve ydnetim
konularinda hicbir ayrim goézetmeden potansiyel
tim kullanicilarin etkin katiliminin saglanabilmesi
seklinde agiklanabilir.

Roland L. Mace onciiliiginde, North Carolina State
Universitesi’de kurulan Evrensel Tasarim Merkezi
1997 yilinda yol gosterici olmasi adina “Evrensel
Tasarim Kriterleri’ni yayimlamistir (Boyaci, 2017).
Buna gore evrensel tasarim yaklasimi yedi ilke
cercevesinde ele alinir.

3.1. Esit ve Adil Kullanim

Tasarim farkl yeterlikteki kullanicilarin
ihtiyaclarina cevap verebilme; tiim kullanicilar i¢in
ayni kullanim kolaylig1 saglanmahdir.

Tasarim, faydali ve ekonomik olarak ulasilabilir
olmalidir.

Miimkiin olabildigince benzer, miimkiin olmayan
durumlarda es deger ¢ozliimler sunmalidir.

Herhangi bir kullaniciyr ayirmaktan kacinilmali,
mahremiyet, koruma ve gilivenlik tiim kullanicilar
icin esit olarak saglanmalidir.

En fazla sayida kullanicinin sayginligini koruyarak
bagimsizlik saglayabilen ¢oziimler iiretmelidir
(Follette Story Molly, 1998).

Ornegin sensérlii otomatik kapilar, bedensel engelli
ya da yaslh kullanicilarla birlikte elleri dolu insanlar
icin de oldukca kullanigh olabilmektedir.

Kamusal alanlarda yer alan tuvaletlerde degisik
yukseklikteki lavabolarin varligi farkli boylardaki
kullanicilar icin uygun bir ¢éziim olabilir.

Esitlikci kullanima mimari mekan ornegi olarak,
Stéphane Beel Architecten tarafindan tasarlanmis,
Belgika’daki M-Museum Leuven’in girisinde yer alan
basamaklar gosterilebilir (Sekil 5, Sekil 6 ve Sekil 7).

Sekil 5. M-Museum Leuven, Belcika

Sekil 6. M-Museum Leuven, Belcika
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Sekil 7. M-Museum Leuven, Belcika

3.2. Kullanim Esnekligi

Tasarim cesitli kisisel tercih ve yeteneklere uygun
olabilecek esneklikte olmalidir.

Kullanim metodlar1 agisindan sec¢enekler sunmalj,
alternatif  kullamim  yaklasimlarina ¢oziimler
gelistirebilmelidir. Kullanicilarin kendilerine uygun
tercihi yapabilmelerine olanak saglamalidir.

Tasarimin farkh tercihlerdeki ve yetkinliklerdeki
kullanicilarin yetilerine ve hizlarina uygunlugu
saglanmalidir (Follette Story Molly, 1998).

Ornegin isitsel, gérsel ve dokunsal bilgi secenegi
sunan iletisim panolar1 farkli fiziksel yeti
diizeylerine sahip kullanicilara secenek sunarak
kullanim esnekligi tanir. Ayni zamanda esitlik¢i
kullanim ilkesine hizmet eder.

Cesitli calisma ylzeyinin ayarlanabilir olmasi,
oturarak veya ayakta calisma olanagi saglayarak
kullanici tercihlerine olanak tanimaktadir.

Kullanimda esneklik ilkesine 6rnek mimari mekan
olarak, ikonik bir yap1 olan ve Frank Lloyd Wright
tarafindan tasarlanan New York'taki Guggenheim
Miizesi gosterilebilir.

Sekil 8, Sekil 9, Sekil 10 ve Sekil 11’de gorilmekte
olan yapida helezonik olarak tasarlanmis katlar
akiskan bir mekan yaratmakta; boylelikle dikey
sirkiilasyon icin merdivenlere gerek
kalmamaktadir.

Sekil 9. Guggenheim Museum NY, ABD
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Sekil 10. Guggenheim Museum NY, ABD
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Sekil 11. Guggenheim Museum NY, ABD

Kullanimda esneklik ilkesine bir diger érnek “Cok
Fonksiyonlu Esnek Silikon Aga¢ Dali” isimli
tiriindiir. Uriin esnek yapisi sayesinde kullanicilarin
farkli  beklentilerine ve tercihlerine cevap
verebilecek nitelikte tasarlanmistir (Sekil 12).

vasng

Sekil 12. Flexible Tree Various Branches

Hem sag hem de sol el kullanicilan i¢in uygun,
yaralanmalara karsi giivenli hale getirilmis HARAC
Casta makas Sekil 13’te goriilmektedir.

Casta »

safe scissors

Good
Design

Sekil 13. HARAC Casta Makas

3.3. Basit ve Sezgisel Kullanim

Tasarimin kullanimi, kullanicinin tecrubesinden,
bilgisinden, egitim diizeyinden, dil yeteneginden ve
o anki konsantrasyon seviyesinden bagimsiz olarak
kolay anlasilir olmasidir.

Kullanim bilgisi 6nemine gore diizenlemelidir.
Gerekli olmayan karmasik ifadeler
barindirilmamalidir.

Tasarim, kullanic1 beklenti ve sezgileri ile tutarh bir
iliski icinde olmalidur.

Kullanim siirecinde ve bitiminde etkin geri bildirim
saglanabilmelidir (Olguntiirk, 2007).

Ornegin, kavsaklarda ve trafik 1siklarinda zeminde
hissedilebilir =~ doku  uygulamasi ve  sesli
sinyalizasyon kullanicilar1 yonlendirebilir.

Basit ve sezgisel kullanima kamusal rekreatif alan
ornegi olarak Chicago Department of
Transportation, Ross Barney Architects, Sasaki
Associates, Jacobs Ryan Associates, Alfred Benesch
& Company ortak projesi olan ABD’deki Chicago
Riverwalk gosterilebilir (Sekil 14, Sekil 15, Sekil 16).
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Sekil 16. Chicago Riverwalk, ABD

Nehir kenarinda rekreaktif alan olarak tasarlanmis;
dolasim ve oturma segenekleri sunan topografik
etkideki kiy1 seridi kullanicinin sezgisel
kullanimina cevap verecek niteliktedir.

Basit ve sezgisel kullanima diger bir 6rnek te bilgi
diizeyi ve dil yeteneginden bagimsiz anlasilabilen
grafik ifadeler ve piktogramlardir (Sekil 17 ve Sekil
18).

Sekil 18. Kiz ve Erkek Ogrenci Tuvalet
Kapilarindaki Ayirt Edici Piktogramlar

3.4. Algilanabilir Bilgi

Tasarim ortam kosullarina veya kullanicinin
duyusal algilama  yetenegine  bakilmaksizin
kullaniciya gerekli bilgileri iletebilmelidir.

Onemli bilgi vurgulanarak diger cevresel etmenler
ve Dbilgilerden kolayca ayirt edilebilir hale
getirilmelidir.

Tasarim igeriginin sunumunda resim, sembol,
grafik, yazi, kabartma gibi alternatif materyaller
kullanilmalidir.

Onemli bilginin “okunabilirligini” en iist seviyede
olmal;; kullanim talimatlar1 ve yon tarifleri kolay
anlagsilir hale getirilmelidir.
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Duyusal ve fiziksel sinirlamalara sahip kisiler
tarafindan kullanilan cesitli tekniklerle veya
cihazlarla uyumlu olmalidir (Follette Story Molly,
1998).

Ornegin, kamusal mekanlarda yer alan yénlendirme
amacgh panolarda yazi yerine sekil ya da renk
kodlarinin kullaniliyor olmasi dil ve okuma
becerisinden bagimsiz olarak kullaniciya yardimeci
olabilir.

Algilanabilir bilgi ilkesine mimari mekan Ornegi
olarak, William Rawn Associates Architects
tarafindan tasarlanan, ABD’deki Boston Public
Library icinde yer alan Cocuk Kiitiiphanesi
gosterilebilir (Sekil 19 ve Sekil 20)

Sekil 19. Central Library, Boston Public Library,
ABD

i i
~

Sekil 20. Central Library, Boston Public Library,
ABD

Cocuklarin algt diizeyleri dikkate alinarak,
kiitiphanede igerigine gore gruplanmis kitaplara
erisim, zeminde kullanilan ve farkli renklerle
kodlanmis yonlendirme bantlari ile saglanmaktadir.

Algilanabilir bilgi ilkesine bir diger 6énemli 6rnek
gorme engelliler icin gelistirilmis olan tutunma
barlaridir. Raynes Rail, rayin i¢ yiiziinde bulunan
Braille mesajlarini igceren bir trabzan sistemidir.

Kabartma mesajlara ek olarak stratejik noktalarda
ses bilgisinin kullanilabiliyor olmas1 erisilebilirligi
arttirmaktadir. Bu da gorme engelli bireylerin de
baskalarindan yardim almak zorunda olmadan,
bagimsiz sekilde hareket edebilmelerine destek
olmaktadir (Sekil 21).

Sekil 21. Braille Rail Gérme Engelliler icin
Uygun Trabzan ve Tutunma Barlari

3.5. Hatalara Karsi1 Tolerans

Tasarim, kullanicilarin bir hata yapma ihtimalini
azaltarak, kaza ya da istem dis1 hareketlerin
olumsuz sonuclarini en aza indirebilmelidir.

En ¢ok kullanilan elemanlarin erisim kolay
diizenlenmelidir. Buna karsilik tehlikeye sebep
olabilecek unsurlar yok edilmis, izole edilmis veya
korunakli bicimde diizenlenmis olmalidir.

Tehlikelere ve hatalara karsi gerekli uyarilar,
engelleyici diizenekler gelistirilmelidir. Dikkat
gerektiren islerde bilingsiz hareketleri engelleyen
kisitlamalar saglanmalidir (Follette Story Molly,
1998).

Hatalara kars1 tolerans ilkesine, yumusak formlarla
ve yumusak malzemelerle yaralanmayi en aza
indirecek sekilde tasarlanmis i¢ mekan ¢ocuk oyun
alanlar1 6rnek gosterilebilir (Sekil 22 ve Sekil 23).
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Sekil 22. Cocuklar icin i¢ Mekan Oyun Alanlar:

Sekil 23. CocukKlar icin i¢ Mekan Oyun Alanlar:

Takilip diisme seklinde gerceklesen kazalari
ortadan kaldirmak veya en aza indirmek icin kiiciik
kot farklarini rampa ya da hafif egim ile ortadan
kaldiran ¢6ziimler hatalara karsi tolerans ilkesine
uygun bir yaklasim olarak karsimiza ¢ikmaktadir
(Sekil 24).

Sekil 24. Kot Farkin1 Ortadan Kaldiran Rampa
Tasarmmi

3. 6. Diisiik Fiziksel Caba

Tasarimlar diistik efor ile etkin ve konforlu sekilde
kullanilabilir olmalidir.

Tasarim, tiim kullanicilarin fiziksel dogasimna uyum
gostermeli; kullaniciyr dogal olmayan fiziksel
duruslara zorlayacak diizenlemelerden
kacinilmalidir.

Tekrar eden hareketler ve fiziksel ¢aba en aza
indirgenmeli; siirekli ve devam eden islemlerden
kacinilmalidir.

Diistik fiziksel caba ilkesine o6rnek olarak Frank
Gehry tarafindan tasarlanan ABD’deki Millennium
Park BP Pedestrian Bridge gosterilebilir. Kopri,
herhangi bir basamak ya da kot farki bulunmayan,
rampa seklinde tasarlanmis bir yaya st gecitidir
(Sekil 25 ve Sekil 26).

Sekil 25. Millennium Park BP Pedestrian Bridge,
Chicago, ABD

Sekil 26. Millennium Park BP Pedestrian Bridge,
Chicago, ABD

Diistik fiziksel caba ilkesine iiriin tasarimlari olarak,
sensorlii mutfak armatiirleri (Sekil 27) ile sensorli
kapilar (Sekil 28) 6rnek gosterilebilir.
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Sekil 27. Delta Lavabo Trinsic Koleksiyonu
Dokunmatik Mutfak Armatiirleri ABD

Sekil 28. ADC Otomatik Hastane Kapilar:

3.7. Yaklasim ve Kullanim icin Yer ve Boyut

Her tirli kullanicinin  statik  ve  dinamik
antropometrik verileri ile uyumlu yaklasim, erisim
ve kullanom boyut ve alanlarinin saglanmasi
gereklidir.

Oturan ya da ayakta kullanicilar i¢in 6nemli
elemanlarin farkedilirligi (algilanabilirligi)
saglanmaldir.

Oturan ya da ayakta kullanici i¢in tiim elemanlara
uzanim rahat hale getirmelidir. Tasarim, tutma ve
kavrama boyutlarindaki cesitliligi barindirmalidir.

Yardimar araglarin kullanimi ya da kisisel yardim
icin gerekli yer saglanmalidir (Olguntiirk, 2007).

Yaklagim ve kullanim i¢in yer ve boyut ilkesine
ornek olarak tekerlekli sandalye kullanicilari,
pusetler ve bavullu kullanicilar i¢cin uygun aralikta
tasarlanmis metro giris turnikeleri gosterilebilir
(Sekil 29).

Oturan ya da ayakta kullanici i¢in yiiksekligi
kademeli tasarlanan danisma bankosu, yaklasim ve
kullanim i¢in yer ve boyut ilkesini karsilayan
orneklerden biridir (Sekil 30)

Sekil 30. Danisma Bankosu

Yukarida agiklanan ilkeler g¢ercevesinde, “evrensel
tasarim”, herkes tarafindan kullanilabilen, genis
kapsamda uygulanabilen hem {riinlerin hem de
yap1 oOzellikleri ile elemanlarinin tasarlanmasinda
ergonomik bir yaklasim sergiler.

Bu baglamda, evrensel tasarim Kriterlerinin
gozetildigi, Woha Architects tarafindan tasarlanan,
Singapur Redhill’deki Enabling Village, esitlik¢i ve
adil kullanim anlayis1 ile dikkat c¢ekmektedir.
1970'lerde insa edilen Bukit Merah Meslek
Yiksekokulu'nun yeniden islevlendirilerek, egitim,
is, rekreatif alanlar: biitiinlestiren, engelli insanlar1
ve toplumun diger kullanicilarini birlestiren
kapsayici bir alan olarak tasarlandigi goriilmektedir
(Sekil 31, Sekil 32 ve Sekil 33).
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Sekil 33. Enabling Village, Redhill, Singapur

4. Sonug

Evrensel tasarim kavrami ilk olarak Mimar Ronald
L. Mace tarafindan kullanilmistir. Evrensel tasarim
anlayisina gore tasarlanmis cevre, herhangi bir
adaptasyona gerek duyulmadan tiim kullanicilarin
ihtiyaclarina cevap verebilecek nitelikte olmaly;
kullanicilar1 ayristirmamalidir. Yaklasimin temel
fikri yas, dil, beceri gibi sebeplerden dolay1 her
insanin aslinda engelli oldugunu kabuliidiir. Bu
yaklasim farkli kullanim problemlerine biitiinciil
¢oziimler tiretmeyi hedeflemektedir (Boyaci, 2017).

Evrensel tasarimin erisilebilirlik niteligi, insan
haklarinin ayrimciligi da kapsayan alanlarindan biri
olarak, son donemlerde cesitli toplumsal orgiitler
tarafindan da dikkat ¢ekilen bir konu olarak ele
alinmaktadir. Yapili ve dogal fiziksel cevre ile
birlikte, ekonomik, sosyal ve Kkiiltiirel c¢evreye
ulasabilmeyi ve verilen hizmetlerden
yararlanabilmeyi ve sosyal hayata katilim
olanaklarima sahip olmay: ifade eden erisebilirlik
insan haklar1 c¢alismalarinda o6nemle {izerinde
durulan konulardan biri olarak karsimiza
¢ikmaktadir.

Evrensel tasarim ilkeleri 15181nda, 6zel ve kamusal
mekanlarin, herkes i¢in kullanilabilir ve erisilebilir
olarak tasarlanmasi, toplumun yasam Kkalitesinin
arttirilmas1 yaninda, yapili cevrenin demokratik,
esit ve oOzglr bir sekilde gelismesine de katki
saglayacaktir (Giirtinay, 2018).

Evrensel tasarim felsefesinin dayandig ilkeler ilk
kez 1948'de Birlesmis Milletler Genel Kurulu
tarafindan benimsenip ilan edilen Insan Haklar
Evrensel Bildirgesi'nde dile getirilmistir.

Bildirinin 27. maddesine gore herkes, “toplumun
kiiltiirel yasamina ozgiirce katilma ve sanattan
yararlanma ve bilimsel gelismeye katilarak,
yararlarini1 paylasma hakki’na, 28. maddesine gore
“bu Bildirge'de 6ngoriilen hak ve dzgiirliiklerin tam
olarak gerceklesecegi bir toplumsal ve uluslararasi
diizen hakki”na sahiptir.

29. maddeye gore ise “herkesin, kisiliginin 6zgiirce
ve tam gelismesine olanak veren topluma Kkarsi
odevleri vardir”. Bu tanim insana saygil,
ozgiirlestirici bir toplum hayatinin fiziksel ve
psikolojik altyapisinin olusturulmasinda toplumu
olusturan bireylerin ortak sorumlu oldugunun altin
cizmektedir (Akozer, 2007).

Bu baglamda, bu sorumlulugun farkinda olarak
tasarlanan ve tlim kullanicilar icin
deneyimlenebilen ornek  yapil cevrelerin
tasarlanmasi biiyiik 6nem tasimaktadir.

Evrensel tasarim, fiziksel cevrenin, donatilarin,
iletisim araclarinin ve irtnlerin kullaniminda tim
kullanicilar i¢in miimkiin oldugu kadar ayni fiziksel
¢oziimlemeleri olanakl kilan teori ve prensipleri
tarifleyerek, saglikli genc¢ yetiskinler disinda kalan
tim o6zel kullanict gruplar1 (bedensel engelliler,
yashlar, c¢ocuklar..) icin o0zellesmis, ayrimci
¢oziimlere ideolojik olarak karsi ¢ikar.

Evrensel tasarim kriterleri, esit statii, esit davranis
ve esit deger yaklasimi ile tiim kullanicilarin egitim,
calisma ve rekreaktif eylemler gibi farkl alanlarda
aynt imkanlara sahip olmas1 fikri etrafinda
sekillenir (Boduroglu, 2005).
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Kullanic gesitliligini, farkl kategoriler ¢ercevesinde
degerlendiren  Goldsmith, evrensel tasarim
piramidi adindaki ¢alismasi ile bir sinmiflandirma
gelistirmistir. Buna gore; farkh fiziksel yetilere
sahip bireylerin gosterildigi piramitte, potansiyel
kullanicilarin ihtiyaclarini uygun sekilde karsilamak
icin tasarimcy, bir siradan digerine gecerek kullanim
araligin1 genisletmeye calismakta ve boylece fiziksel
yetinin sinirli oldugu bireyler icin 6zel kosullarin
olusturulmas1 en aza indirgemektedir (Giiriinay,
2018). Bu yontem ile kullanicinin, bir seyi
zorlanarak yapmak ya da hi¢ yapamamak gibi
tasarimsal bir sorunla karsilasmasinin ortadan
kaldirilmas1 amaglanmaktadir.
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Sekil 34. Goldsmith, Evrensel Tasarim Piramidi
(Meshur ve Tekin, 2018)

Tasarimcilar miimkiin oldugunca daha kolay
kullanilabilen, daha diisiik maliyetli, daha giivenli,
daha kolay tamir edilebilen, daha az 6zellesmis ve
tim kullanicilar i¢in daha fazla fayda saglayacak;
evrensel olarak kullanilabilir tiriinleri
onermelidirler. Uriinler, kullanicilarin yalniz mevcut
ihtiyaclar1 icin degil, gelecekteki ihtiya¢lar1 ve
potansiyen ortak kullanicilarinin da ihtiyaglari icin
tasarlamalidir.

Evrensel tasarim herkese esit hizmetin Gtesinde,
adaletli bir yaklasima olanak tanimaktadir. Farkli
yeterlikteki bireyler icin yapilan uyumlulastirma
faaliyetlerinin siradan, dogal, giinliik yasantinin bir
pargasi, hayatin dogal akisindaki basit bir uygulama
olarak goriilmesini saglar. Daha erisilebilir ve
kapsayic bir yaklasimla, esnek bir tasarima olanak
saglar, bariyerleri azaltir, zorluk seviyelerini
optimize eder, tam katilma yodnelik ihtiyaclar
karsilamay1 hedefler (Oztiirk, 2017). Bu baglamda
insan-gevre iliskilerini inceleyen ergonomi bilim
alan1 kapsaminda yeni arastirma alanlarina zemin
olusturabilir.

Tasarimin en basindan itibaren tim stregler
boyunca  kullanict  katiiminin  olabildigince
arttirilldigr ve evrensel tasarim Kriterlerine gore
bicimlenen yapili ¢evre, tim kullanicilarin ayni
sartlardan veya bu miimkiin degilse esit ve benzer
sartlardan faydalanmasii saglayacak olanaklar
sunabilir. Boylelikle kullanici haklarina, onuruna ve
mahremiyetine saygili yapil cevrelerin
bicimlendirilmesi olanakli hale gelecektir.
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